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Praise for Yoga Therapy 


“A deep bow to Mark Stephens for this substantial contribution to the growing field of yoga therapy! Thoroughly grounded in yoga’s historical and philosophical foundations, this book balances well-researched, practical information with heart-felt wisdom. From the insightful section on “Healing and Curing” to the practical applications of yoga therapy for a wide range of conditions, Stephens skillfully conveys the truly integrative nature of yoga therapy. An essential resource for yoga therapists, clinicians, and educators in the field!”

—Janice Gates, past president, International Association of Yoga Therapists (IAYT), author of Yogini: The Power of Women in Yoga and founder/director of Marin Yoga Therapy and Somatic Yoga Therapy Programs




“Yoga therapy is a big field, encompassing the entirety of yoga and its many practices along with aspects of Western medicine, ayurveda, physiology, physical therapy, kinesiology, psychology, philosophy, spiritual development, and more. No single volume can do it full justice, but Mark Stephens has done a yeoman’s job to assemble much of the background information aspiring yoga therapists will need to understand. This book is smart, thoughtful, and well researched and doesn’t shy away from presenting a strong—and sometimes provocative—point of view. I recommended it highly.”

—Timothy McCall, MD, author of Yoga As Medicine, coeditor of The Principles and Practice of Yoga in Health Care, and medical editor of Yoga Journal




“Mark Stephens’ capacity for conveying both the depth and the breadth of the yogic sciences is all the more powerful because of his commitment to practice. His works to date on teaching, sequencing, and adjustments have already established him as one of the foremost authorities in yoga education. With the emergence of yoga therapy in recent years as a powerful form of integrative healing, Stephens now brings his scholar’s mind and practitioner’s wisdom to the field. A boon for all!”

—Micah Mortali, director of The Kripalu Schools (School of Integrative Yoga Therapy, School of Yoga, School of Ayurveda), Kripalu Center for Yoga and Health




“Going back to the time of the Buddha, yoga practitioners have been divided into two groups: Experimentalists who know yoga through their bodies and Speculatives who know yoga through its philosophical teachings. Mark Stephens’ Yoga Therapy is proof that he has mastered both paths.”

—David Gordon White, author of Sinister Yogis and The Yoga Sutra of Patanjali: A Biography




“Yoga Therapy, a thorough and comprehensive landmark book, offers illuminating insight into yoga, yoga therapy, and the interface with Western medicine. Along with Stephens’ generous offering of practical information, he espouses the attributes of kindness and compassion in yoga therapy practice, which although often overlooked are indeed the very heart of yoga itself. An essential read for every yoga therapist!”

—Nischala Joy Devi, yoga teacher and therapist and author of The Healing Path of Yoga and The Secret Power of Yoga




“The next great yoga therapy book from an excellent teacher and author. Highly recommended for yoga teachers, health professionals, and students.”

—Larry Payne, coauthor of Yoga Therapy & Integrative Medicine, Yoga Rx, and Yoga for Dummies and founding director of Yoga Therapy Rx & Prime of Life Yoga Programs, Loyola Marymount University




“Mark Stephens’ Yoga Therapy is a complete guide to anyone who wants thorough information on subtle as well as gross anatomy, ayurvedic principles, and insight into the many intricacies of the human body and spirit as it relates to yoga and healing. The scope of this book is clearly a labor of devotion and knowledge.”

—Jo Ann Staugaard-Jones, author of The Vital Psoas Muscle and Concise Book of Yoga Anatomy




“Prolific author Mark Stephens offers a comprehensive primer on yoga therapy and his synthesis of theories, practices, and remedies for a host of ailments.”

—Ganga White, author of Yoga Beyond Belief and codirector of White Lotus Foundation




“This comprehensive textbook for yoga therapists offers an original synthesis of yoga practices with the insights of Western medicine.”

—Barbara Dossey, PhD, RN, AHN-BC, FAAN, HWNC-BC, author of Holistic Nursing and codirector of International Nurse Coach Association




“Mark Stephens’ sober but optimistic assessment of the potential for yoga therapy inside the Western medical model is a welcome addition. My hope is that the field will follow his well-informed guidance in the attempt to responsibly integrate these two models of healthcare that have so much to offer each other because, ultimately, it is the patients that will benefit.”

—David Emerson, author of Trauma-Sensitive Yoga in Therapy and director of Yoga Service, The Trauma Center at Justice Resource Institute
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To Royal Sarah Stephens






Preface

Questions of health and healing first come to us in the earliest childhood experiences of sickness and injury. I grew up in the mountains surrounding Santa Cruz, California, with two older siblings who had me running through the wild woods and climbing redwood trees before I entered kindergarten. With a sense of wholeness in the beauty of nature, it seems that nearly every day we nevertheless came into an intense bodily experience: sprained ankles, poison oak, bee stings, thorn punctures, cuts, and bruises. We also brought playful competitive energy into many of our adventures—whether in sports or in playing chess—with the injuries or challenges to our bodyminds often overshadowed by the joy of being in the mix of it all.

Meanwhile, we experienced the ordinary illnesses children typically contract in their early development. Each illness was met with certain forms of care that our mother, a nurse, thought to be the best treatment. In infancy I developed an acute pneumonia, and with it, life-threatening dehydration that, after hospital care, my mother ultimately addressed with teaspoon after teaspoon of hand fed water. She had a deep understanding of medical science yet often went with the folk medicine she had learned from her own mother and grandmother, as well as experience she got as a nurse on a Hoopa Indian Reservation. Whether it was influenzas, measles, or so-called common colds, all were met with a variety of natural and medical treatments. In these experiences she gave us a sense that pain and suffering are part of life yet can be relieved or experienced in ways that are not self-defeating, but she gave us little sense of how to prevent them beyond healthy food, exercise, rest, and a positive outlook on life.

One can choose a life that dramatically reduces the risk of being hurt by living like the paranoid hypochondriac as depicted by Woody Allen in his film Manhattan. I, on the other hand, have chosen a somewhat adventurous life, replete as it is with both awe and pain in the natural experience of it all. At age four I tore open the palm of my hand on a rusty nail while fearlessly climbing a tree, leading to my first tetanus shot and several stitches. My sports injuries were mostly minor, although I fractured my right elbow playing football when I was nine years old. At fourteen I weighed about 125 pounds, yet while hanging out with friends, I pressed a 120-pound barbell overhead, only to lose my balance and fall backward, simultaneously breaking one wrist and severely spraining the other. At sixteen I crashed my road-racing motorcycle into the side of a car that pulled out in front of me, dislocating my left shoulder for the first of many times. A few years later I dislocated the other shoulder while tumbling 40 feet off the highly exposed East Face of Mount Whitney in the Sierra Nevada Mountains of California. At twenty-five I experienced a concussion after landing on my head in a mountain bike crash. These various injuries gave me an abundant and humbling appreciation of human frailty (and foolishness and folly).

This inherent human frailty also showed up in doing yoga. Although I tended to be very cautious with the asanas during my first year of consistent practice, my ego soon propelled me to do everything as strongly as possible, with little sense of balance between effort and ease. While progressing deeply into the Ashtanga Vinyasa practice, I strained my hamstrings, knees, lower back, shoulders, and wrists more times than I can remember. It would be many years before I came to appreciate the benefits of a sustainable practice over one focused on attainments. We can call these aparigraha issues: being covetous of deeper asana expressions, I would have rather foregone ahimsa (nonhurting) and satya (truth, starting with being true to my bodymind’s pleas to take it easier) than to have held back from anything.

The pain and suffering I experienced in my childhood and youthful exuberance pales in impact to what I experienced at age ten when my mother was diagnosed with breast cancer. My mother was a healer who lived a very healthy lifestyle—with wholesome foods, close friends and family, lots of laughter, focused work, creative projects, and community work—all inspired and enriched by her deep and abiding Christian faith and practices. Well trained and practiced in the medical sciences, she was terrified—mostly for her three children and her husband—when she learned that she had what today is described as stage IV (metastatic) breast cancer. Despite a radical mastectomy, lymphadenectomy, and radiation treatments, it took a mere six months for the cancer to enter her brain and end her life. 

My mother’s death was both traumatizing and awakening. I was very close to her and wonder to this day how my life would have been different had she lived longer. Her absence was my first experience of profound loss and sadness. Her illness was my first observation of the aggressive potential of biological infection, the delicate fragility of the human organism, the somewhat tenuous nature of a human life, and how the loss of any one life can be a loss to many others. 

Yet it also taught me about resilience and fortitude, love and relationship, hope and prayer. Odd as it may sound, in dying my mother gave me a second birthing, opening me to more richly sensing the vitality of life and how in every moment we can make choices to live our lives in more awakened ways, regardless of our circumstances. I think this is an important part of the path that led me to begin exploring the nature of life and consciousness in my early teen years, foregoing high school in favor of my own ways of learning in the world, and that eventually brought me to yoga at age seventeen (inspired in large part by Alan Watts) while I was living in a culturally desolate crossroads hamlet in the dusty Mojave Desert of southern California.

These early years of my yoga practice were all about the mind and spiritual exploration, even when the practices involved asanas and pranayama. I was curious about how we think and feel, why we think and feel in the ways we do, why we react to things as we do, the power of mental and emotional habit, and the possibility of a clearer mind and a more open heart. I read books that made fantastic promises about human potential, from Herbert Marcuse and Aldous Huxley to Carl Rogers and Fritz Perls to Joseph Campbell and Anaïs Nin, and I committed to daily meditation using what limited insights I could find in books and in Watts’s radio broadcasts. I sat, breathed, did asanas, breathed more, and sat longer. 

While in this practice I was also interested in other things, especially outdoor adventure and what was becoming a strong and lifelong commitment to trying to make the world a better place in our social and ecological relationships. For many years I went deeply into academic and activist work, all the while backpacking, skiing, surfing, rock climbing, doing triathlons, lifting weights, and exploring all I could in the realm of physical culture. Although earlier questions about being and consciousness were still there, they were increasingly folded into my academic work in comparative and historical sociology and my activist work in community organizing and other efforts to promote progressive social change. The more deeply I went into it—especially during my seven years of doctoral studies at UCLA—the further I drifted from the core curiosities that first led me to explore with yoga. In a sense, I lost my way. Fully engrossed in my work, I became increasingly stressed out; then I remembered yoga.

I came back to yoga in 1991 and have practiced ever since. Some of my first classes were with the light-hearted, yet spiritually inspiring Steve Ross, whose seemingly natural joy made the practice delightfully contagious. I soon met Erich Schiffmann and studied with him intensively for a few years, learning techniques for going more deeply inside and for guiding one’s own asana practice. To this day I think back on these two teachers with profound fondness and gratitude for the gifts they conveyed to me. Both are healers in their unique ways who perhaps unknowingly helped point me toward a sustainable yoga path, a path with joy and spontaneity, even amid the detailed minutia of the practice I was soon to explore more deeply.

As I went more deeply into yoga practice in the mid-1990s—committing to Ashtanga Vinyasa (eventually completing the third series), studying extensively with numerous Iyengar teachers, apprenticing with the brilliantly insightful yoga and physical therapist Jasmine Lieb, enjoying creative flow with Shiva Rea, and more and more coming to a personal home practice—I made a fortuitous and formative connection that would change how I approach teaching all yoga practices: yoga outside of the mainstream studio. I had worked for many years with young gangsters on the streets and in the institutions of incarceration in Los Angeles County—this at the height of the LA gang wars in which thousands of youth were killed year after year in internecine street battles and another 40,000 were locked in juvenile prisons every year (there were and are nineteen juvenile prisons in Los Angeles County). 

In one of many projects, when I was working with Barry Bryant’s Samaya Foundation, we gained the Dalai Lama’s blessing to bring six Tibetan monks from Dharmsala to teach meditation in juvenile prisons. The experiment of teaching meditation to incarcerated youth proved very effective in helping them gain a healthier perspective on their lives and a sense that they could make changes for the better starting in the present moment. As this project came to an end, it inspired me to bring yoga into similar institutions, which in 1997 led me to create Yoga Inside Foundation as a vehicle for bringing yoga into over 300 prisons, schools, drug and alcohol treatment centers, veterans’ homes, homeless shelters, and other exceptional settings across North America. 

What we discovered while teaching yoga in these settings was very insightful because of the highly pronounced physical, emotional, and mental challenges of those we served—conditions that fell far from the mainstream students we were trained to teach in basic and advanced yoga teacher training. It was very clear that we needed better adaptive approaches to yoga practices, including adaptations to better support healing and well-being in the physical, mental, emotional, and spiritual realms of experience. Among the clearest insights is that these “realms” (physical, mental, etc.) are part of the whole of one’s being, and that healing and self-transformation are about regaining a healthy sense of this wholeness, even as there are insights and methods associated with each realm. Exploring with this sensibility, we worked closely with a plethora of volunteer professionals—yoga teachers, psychotherapists, physical therapists, spiritual guides, and others—to explore a variety of alternative ways of tapping into yoga and other healing arts to adapt the practices for our students. In my teaching and writing since then, I have continued to tap and expand upon these insights to teach yoga as an adaptive, integrative, and transformative practice, whether I’m working with special students in alternative settings or students in regular classes anywhere in the world, all of whom are uniquely special and deserving of individualized guidance.

The primary (beginning) series of Ashtanga Vinyasa is called yoga chikitsa, meaning “yoga therapy.” I now understand that this form of yoga therapy is largely about deep self-purification, opening the flow of pranic energy throughout the bodymind, and gaining some sense of a quieter, clearer, and calmer mind on the path toward the second series. In my experience, this practice holds great promise in each of those ways and more, but only for those whose bodyminds allow such vigorous, acrobatic, and contortionist forms of asana practice. Even the ostensibly beginning level primary series is inaccessible and even contraindicated for all but a small and physically blessed portion of humanity. There are other approaches to yoga chikitsa.

The longer one practices, the more one tends to evolve in how he or she practices. My own practice has changed over the past quarter century. In the early years it was about trying to figure out basic things at the level of physical strength, flexibility, and balance; then gradually it became about refinement, making it all simpler and thereby deeper. My youthful competitive tendencies often came into play, and it was mostly then that I pushed myself into usually mild injuries. About fifteen years ago I jumped off the Ashtanga Vinyasa and other vigorous flow trains to go with what for me is a more open-minded and intuitive practice. In doing so, I more fully let go of an attainment mentality and found the portals of energy and awareness more gracefully opening in dedicated pranayama and meditation. Today my asana practice feels more in balance; it helps me maintain my health, open to deeper pranayama, and more easily go into quieter meditation and clearer awareness, all with a sense of aparigraha, nongrasping, simply letting it come to me as I show up in it. It is, in a sense, my own form of yoga self-therapy, all on the path of the healthiest possible life. 

It is from this cumulative and ongoing set of personal experiences in life and yoga practices that I now attempt to share insights that might help make others’ lives healthier and better.




About This Book

Many people come to yoga classes with acute or chronic conditions of compromised health, or ordinary conditions such as pregnancy, that indicate the value of a specialized or adapted practice. In any given large yoga class there are usually students who have at least some minor ache or condition that suggests modification of postural and breathing practices. What are those modifications? How might you best communicate with, assess, and guide students with any one (or more) of many different conditions? How can yoga be part of healing? How can it support a feeling of wholeness and greater vibrancy in one’s life? How can you go further in offering yoga as a therapeutic tool—yoga chikitsa—as a yoga therapist working with private clients?

These are a few of the motivating questions at the heart of this book. To most fully explore them, we will look deeply into the ancient wisdom, modern practices, and most contemporary insights of yoga and related disciplines available today. One of the challenges we have in sorting through the libraries, compendiums, and other sources of transmitted knowledge is that much of the source material arrives through approaches that contradict each other. At the broadest level, we must appreciate the fundamentally different approaches of evidence-based scientific medicine and divinely inspired, intuited, or otherwise received insights of yoga and ayurveda. Although we see considerable progress in their integration, for some practitioners these approaches will always be mutually exclusive, each rejecting the other as fundamentally flawed in its basic assumptions and methods. Here we will look to unravel some of these tensions to distill methods that make practical sense in teaching yoga therapeutically and offering services as a yoga therapist.

In Part I, “The Origins and Sources of Yoga Therapy,” we present what at first glance seem to be conflicting paradigms of human life and health given by ancient-to-modern yoga and ayurveda and by largely Western medical sources before we discuss treatment methods that tap into both views with integrative intention. 

Part II, “The Human Bodymind’s Major Systems,” provides a layperson’s introduction to the structure, function, and common pathologies of our major systems, with Chapters 5–8 and 10–16 covering skin, bones, muscles, nerves, movement, the heart and blood, lymph, breathing, hormones, digestion, elimination, and reproduction. We also look closely (in Chapter 9) at the biomechanics and kinesiology of movement, thus giving closer attention to the neuromuscular system and how we move in space with relative stability and ease or instability and difficulty.

Part III, “Helping Others Heal with Yoga,” first explores the meaning of yoga therapy and attempts to more clearly define a yoga therapy scope of practice in ways that differentiate it from other healing modalities and offer greater clarity about the work of the yoga therapist; then discusses the qualities of communication and interaction in therapeutic relationships; and finally provides guidance on assessing clients and planning uniquely adapted yoga practices to support them in their healing.

Part IV, “Yoga Therapy Practices,” discusses the essential elements and basic yoga therapy tools of asana, pranayama, and meditation, with a chapter on each of these core yoga practices.

Part V, “Healing Common Conditions,” applies yoga practices to healing a variety of human ailments and conditions. In doing so, the focus is on musculoskeletal complaints, mental health conditions, and reproduction system issues. Scores of physiological ailments are beyond the scope of this already large book; where there is clear evidence for yoga in healing them, we offer references to these best-known practices.

Part VI, “Epilogue: The Promising Future of Yoga Therapy,” offers some reflections on the future of yoga therapy.
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Introduction: Yoga for Healing and Wholeness

Yoga offers a rich array of resources for living healthier and better lives. The asana, pranayama, and meditation practices of yoga are well-honed tools for cultivating an abiding sense of wholeness in our lives and for opening to a more expansive appreciation of life itself as part of the sublime nature of human existence. They can also be applied in uniquely customized yoga practices to help us heal common injuries and ailments, including those that can arise when practicing yoga. 

From the earliest times of yogic exploration in India’s Vedic period (circa 1500 BCE), seers, sadhus, and various seekers have sought to make life better by reducing or eliminating suffering. This is the leitmotif of yoga. For some yogis, suffering is an inherent part of the human condition that is ultimately addressed on the path of ritualistic self-transcendent practices, while for others, yoga offers a path for living a healthier and more joyful life in the present moment regardless of one’s conditions or circumstances. Here we take more of the latter path, exploring how best to heal and have greater joy in the here and now.

Throughout the ages and up to the present, we can see tremendous progress in understanding human health, with many advances leading to letting go of what in earlier times was considered most efficacious or beneficial. Many ancient yogis and their healing arts peers, especially the pioneers of ayurveda, did their best in using speculation (or, as many assert, divine transmission) and experimentation to understand the nature of human nature and how best to live in the healthiest ways. Although we can find some healthy yoga practices in the ancient mists of early Indian civilization, our deepening understanding of the human organism in the modern world is generating more refined and effective tools for healing, even as some modern developments are the cause of great disease. In the light of our greater knowledge we can recognize some earlier practices as beneficial even as others are ineffective or even harmful, this while considering innovative methods and techniques that are developing to the present day.

As an evolving practice for self-cultivation and self-awakening, yoga invites us to go beyond the practices given by the ancients. It is thus, in the spirit of yoga as a living and evolving tradition, that this book attempts to offer insights drawn from ancient-to-modern yoga, ayurveda, and what is often called modern scientific medicine in addressing practices for healing what ails us on and off the yoga mat.

According to the most recent cross-national survey of yoga students in the United States,1 doing yoga on a regular basis makes people feel better—calmer amid stressful conditions, more positive in outlook, and more self-accepting. With these benefits, yoga typically leads to taking better care of oneself, with better diet, sleep, and balanced exercise. With self-improvement we also find social benefits, with clearer communication, deeper appreciation of human diversity, and better care for others and the planet.

Every physiological system is affected in doing yoga. There is a growing body of evidence that yoga practices can have specific effects on these systems, including in healing a variety of increasingly common health conditions and offering potential cures for some maladies that remain largely mysterious to modern medical science. There are also many mysteries in how yoga works in the human organism, especially as there is a vast array of different practices called yoga and an even greater diversity of conditions and intentions of those who do these practices.2 As we move further into the twenty-first century, we have a growing body of research revealing how various yoga practices are sources of harm, health, or sometimes both.3

We can also find insights into health and healing in the annals of modern medical science, even as many mainstream medical practices are anathema to some adherents of yoga and alternative medicine and sometimes cause harm. Here we will open to insights into healing regardless of their source—Eastern, Western, allopathic, ayurveda, integrative, or complementary—thereby allowing us to tap into yoga, ayurveda, and scientific medicine for all they offer in healing our ailments.

Being Healthy Human Beings

Yoga is now part of the zeitgeist of most Western societies just as these societies are undergoing tremendous challenges to advances in health, well-being, and life expectancy. Amid fast-paced lives and increasing socioeconomic pressure, stress is a leading cause of illness and a leading motivator for doing yoga. We also live in a global environment beset by rapid climate change, resistant infectious organisms, and social dislocation and alienation that reflect and are exacerbated by the very globalizations in which most of us actively participate. Yet human beings are naturally healthy. According to the World Health Organization (WHO), being healthy is “a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity.”4 The alternative definition given by Andrew Weil, MD, as “a dynamic and harmonious equilibrium of all of the elements and forces making up and surrounding a human being,” gives similar emphasis to wholeness, which is the basic idea at the etymological root of the term health.5

Our natural tendency is to live with all the strength and vitality with which we are endowed by our nature. We promote and maintain our health by taking care of ourselves and one another with food, exercise, sleep, love, ritual, and optimism. We go further in cultivating healthy lives by ensuring access to adequate housing, education, and health care services; sharing in social relationships and spaces that are safe and supportive of living life to our fullest potential; striving for a healthy planet that can sustain healthy lives; and opening ourselves to the greater powers manifest in the universe in ways that give deeper meaning to our lives.

Still, our health can be challenged by our genetics, lifestyle, and environment. The traits we inherit from our parents play a significant role in our lives, predisposing us to certain diseases, conditions, and behavioral habits, all akin to what the ancient yogis called samskaras. The physical and social conditions of our natural and built environment can introduce toxicity that we experience as disease. Our way of life—including our values, beliefs, relationships, hygiene, physical activities, and diet—can lead to stress, anxiety, depression, and greater susceptibility to injury or disease. Taken together, these factors affect our homeostasis, the balanced regulation and stabilization of our whole being.

We can take a snapshot of global health conditions with these annual data from the WHO 2016 World Health Statitics:6


	1.1 billion people smoke tobacco.

	156 million children under five years old are stunted, and 42 million children under five are overweight.

	1.8 billion people drink contaminated water, and 946 million people defecate in the open.

	303,000 women die due to complications of pregnancy and childbirth.

	5.9 million children die before their fifth birthday.

	2 million people are newly infected with HIV, and there are 9.6 million new TB cases and 214 million (range 148–304 million) malaria cases.

	1.7 billion people need treatment for neglected tropical diseases.

	More than 10 million people die before the age of 70 due to cardiovascular diseases and cancer.

	800,000 people commit suicide.

	1.25 million people die from road traffic injuries.

	4.3 million people die due to air pollution caused by cooking fuels.

	3 million people die due to outdoor pollution.

	475,000 people are murdered, 80% of them men.



The conditions of health and well-being in the world today give definite cause for pause in considering how we live our lives and share in it all with one another as citizens of the planet. The data on world health make clear the patterned relationships between levels of economic development, access to health care, and qualities of health and life. Although life expectancy worldwide increased by five years from 2000 to 2015, there is a vast discrepancy in life expectancy related to economic conditions.


Table I-1: Life Expectancy, Top and Bottom Five Countries, 2015




	Top Five	Bottom Five


	Japan 83.7	Cote d’Ivoire 53.3


	Switzerland 83.4	Chad 53.1


	Singapore 83.1	Central African Republic 52.5


	Australia 82.8	Angola 52.4


	Iceland 82.7	Sierra Leone 50.1





With the quality of life in the balance, we have a range of defenses to ward off attacks on the bodymind originating from inside or outside and to thereby optimize our health.7 When attacked from the outside by living microbes, toxins, or chemicals, the skin, mucous membranes, cilia, and saliva provide crucial physical barriers and filters. When harmful pathogens get inside, our finely tuned immune system brilliantly distinguishes friend and foe, generating more than 100 million types of antibodies that can quite effectively ensure our survival. Add our natural tendency to cough and sneeze for immediate rejection of irritants, to produce interferon to ward off tumors, and to become inflamed to kill bacteria or heal traumatized tissues, and we are pretty well protected. 

The bodymind knows all of this in its inner workings, even if we tend to forget it in our mental wondering, wandering, and worrying. In forgetting—in losing conscious awareness of ourselves as beings that are naturally healthy—we tend to diminish our defense mechanisms. When experiencing an infection or injury, we tend to say to ourselves, “I’m sick” or “I’m hurt,” defining ourselves in self-deflating reductionist terms, rather than saying, “I’m a healthy person living with or healing from this condition that makes me feel unhealthy.” In habitually thinking we are unhealthy, we tend to become so, compromising our natural healing resonance as we degenerate into irrational neuroses and unhealthy activities. 

Such neuroses can become more palpable when we consider our mortality. Realizing that our health in this bodymind is temporary, we tend toward fear, denial, and adherence to comforting beliefs that may or may not have any basis in reality. Every culture offers up at least one belief system, most commonly a religion that explains everything from birth to death (and in many religions rebirth, transcendence, or even transmutation). If we agree to follow certain prescriptions—believe this, not that; do this, not that—we are guaranteed ultimate liberation from suffering and possibly even everlasting life in what often amounts to something of a Faustian bargain. 

These matters are experienced in every culture and civilization across human history, all of which have used what means they have to try to make life better. This meliorative project of humanity finds expression in ritual, prayer, meditation, and scientific experimentation and application. As a result, there is now a vast accumulation of techniques thought or proven to promote and maintain health. One of these is yoga, the primary source of insight into healing offered in this book, while in ayurveda and scientific medicine we can find some wonderfully complementary practices.

The Promise of Yoga in Healing

Yoga makes life better. We know this from direct experience. It is why most people do yoga. At the most superficial level, it makes our bodies healthier—stronger, more flexible, and more supple, with all of our systems better integrated and functioning. It helps us keep our energy more in balance and more sustainable. It can help settle the mind and the emotions, opening us to clearer self-awareness and better interaction with others. For many it is also a spiritual practice, opening us to a greater sense of the world within and far beyond us, bringing deeper meaning into our everyday lives. 

In each of these ways and more, yoga offers the promise of personal growth and transformation to everybody in the world, regardless of one’s age or condition. Yet for the benefits of yoga to best manifest in anyone’s life, it is important for each of us to find the yoga path that is right for us. By this we mean that the yoga one does should make sense in relation to one’s existing conditions and intentions, with our conditions informing our intentions. 

The vast diversity of conditions and intentions we see across the landscape of humanity calls upon yoga teachers to suggest and guide yoga practices along yoga paths that make sense for unique individuals based upon the existing realities of their lives. Although many yoga styles, brands, and gurus promote their approach as the right one for everybody, the reality is that we are organic human beings whose individual uniqueness suggests doing somewhat or entirely different yoga practices—or doing similar practices in different ways.8 Aspects of our uniqueness will point to the practices that are appropriate for us and to others that are not. A healthy athlete, a young child, a pregnant woman, an elderly person with advanced osteoporosis, a war veteran with posttraumatic stress disorder (PTSD), and someone undergoing chemotherapy will most likely benefit from different practices. Yet most yoga instruction today is in a class setting in which every student is given mostly the same guidance, including suggestions for modification, use of props, and exploration of variations. In some styles the asanas, sequences, pace, and overall guidance is the same for everybody, with prescripted sequences and narrative overlays, which perhaps makes sense only if everyone in the class has the same condition and the class is designed and taught in a way that is appropriate for that condition—which is unlikely.

Yoga in general is a healing practice when done sensibly, meaning in keeping with one’s actual conditions. With yoga as a healing practice, we look to more fully adapt yoga practices to support healing and wholeness in unique individuals, whether individual students in classes or one’s private clients, and to address problems with health in a far more specific way than we do in general yoga practices. This approach, sometimes called “yoga therapy” (rooted in the ancient concept of yoga chikitsa, which is also the title given to the extremely vigorous and often injurious primary series of Ashtanga Vinyasa Yoga), is defined by the IAYT as “the process of empowering individuals to progress toward improved health and well-being through the application of the teachings and practices of yoga.”9 Its many applications are helpful in many situations, including guiding students who are injured, pregnant, ill (physically or mentally, which are always intertwined), or experiencing any of a myriad of debilitating or otherwise challenging conditions. 

The adaptive nature of yoga as a healing modality thus invites us to make the existing conditions of a student’s life the starting point in offering him or her a guided yoga practice. Given that most yoga is taught in classes and that yoga teachers often encounter students with injuries and other special conditions, it is important that yoga teachers have the knowledge and skills with which to guide students with appropriate adaptations and similarly important for students to develop this knowledge base in using yoga for self-healing. To do this well, teachers and students must tap into the deepest wells of learning and experience, exploring the asanas, pranayamas, meditations, and other practices that allow us to heal, feel better, and live the best lives possible. This book offers resources for doing this—for learning more about how the bodymind functions, dysfunctions, and can be healed in doing adaptive yoga. 






The Seven Goals of Yoga Therapy


	Eliminate, reduce, or manage symptoms that cause suffering.

	Improve function.

	Help to prevent the occurrence or reoccurrence of underlying causes of illness.

	Move toward improved health and well-being.

	Change our relationship to and identification with unhealthy conditions.

	Empower people to be their own best teacher and healer.

	Teach, share, and guide yoga in ways that support and inspire others to be as awake, vibrant, and filled with awe in every moment of life.



Adapted from The International Association of Yoga Therapists (IAYT)











Part I

The Origins and Sources of Yoga Therapy



The yogic framework for health is typically rooted in philosophical notions of spiritual being in which the condition of any human being is seen as a manifestation of larger forces in the universe. Just what these forces are and how they manifest is given widely varied descriptions across the landscape of the yoga literature and practices, with literally thousands of philosophical, psychological, and spiritual concepts and terms. We often find numerous terms for essentially the same thing; the differences often amounting more to variation in mood or emphasis than substantive variance or disagreement. We also find vast differences in fundamental ideas, including with respect to yoga itself and the very concept of life. Part of the challenge in clearly discussing therapeutic yoga practices arises from the differences in underlying philosophy and even the language of discourse. What we attempt here is a synthesis and summary of the most salient and significant concepts that allow us to articulate a coherent and practical yogic view of human life, health, and healing.

In a contemporary yoga scene in which new brands and styles are launched nearly every day, it might seem as if yoga therapy is another such recent innovation. Add recent definitive scholarship showing modern postural yoga practices most fully developing only in the past century—this in contrast to many yoga styles that claim pure uninterrupted lineage to ostensibly ancient forms and methods—and we find ourselves questioning the historical and philosophical foundations of yoga.1 Although we can now confidently say that the last one hundred years is perhaps the greatest watershed in the development of yoga practices and techniques, including in yoga therapy, there is a deep well of healing wisdom found in ancient, classical, and modern sources from which contemporary yoga draws in various ways. 

When anyone in the contemporary yoga culture begins discussing topics of history and philosophy, it is very easy for myth and mystery to blend with fact and rationality. These ends of one philosophical continuum continue to manifest today when considering any aspect of yoga. As with yoga generally, some claim there is an original source of all yoga and that yoga has come to us in the present without interruption, even if diluted by those who would change certain of its elements. Others claim there is an original source, that yoga has evolved from this source over the millennia through various innovations, and that the true essence of the original yoga remains at the heart of certain practices (usually one’s own style or brand). In a yoga culture in which truth is put forth as a central moral value, the persistence of such claims despite overwhelming evidence to the contrary is ironic, if not concerning. 

These tensions are evident in the realm of yoga therapy and can easily cloud and confuse its history—as with all of yoga, we should more accurately say “histories”—as well as any principles and techniques put forth. Meanwhile, the histories of healing with yoga are often inextricably intertwined with those of ayurveda and scientific medicine. Here we will attempt to reveal these relationships by surveying yoga, ayurveda, and scientific medicine from their earliest expressions in the ancient world to today before distilling and exploring the received wisdom, concepts, and practices that might best inform yoga therapy in the twenty-first century.






1

Yoga Sources




Yoga is an art and science of living.

—Indra Devi



What Is Yoga?

We start with a simple question, the answers to which are potentially vast: What is yoga? In exploring it, we will move gradually to the other question implied by the title of this book: What is healing? This way of beginning is for the sake of clarity, which is at the heart of yoga: a basic aim in doing yoga is to relieve suffering through clearer awareness and healthy actions, an intention we find in the ancient-to-modern yoga literature as well as in what can naturally come to us doing asana, pranayama, and meditation practices today.1

Some also maintain that in writing about any topic, it is important to be clear in our use of words. Dictionaries give definitions that allow us to share words with one another in ways that are mutually understandable. Even though different dictionaries give slightly different definitions of some of the same words, they are generally in agreement. Imagine the confusion if there were fifty different definitions of the term vocabulary, which fortunately there are not: it generally means “the words that make up a language.”2

Yet with yoga the definitions are anything but clear or consistent, which creates problems in attempting to clearly present the essential tenets of yoga as a healing practice. Yoga is many different things to different people. From all we can gather in excavating ancient-to-modern sources, it has always been this way, and by all appearances it is becoming more and more diverse. As we shall see, there is beauty in this diversity and ambiguity, even as it makes some discussions such as we are in here more complicated. Indeed, here we begin with many areas of confusion and attempt to move steadily toward greater understanding, mirroring what for many is the path of yoga practice itself.

A “philosophy of yoga” is a relatively coherent, systematic, and comprehensive approach to practices referred to as yoga. Just as there appears always to have been many different yoga practices, so too there appears always to have been many different philosophies of yoga. Thus, the phrase “traditional yogic philosophy” is sensibly pluralized. Contrary to some common misunderstandings, we even find confusion with the term “traditional,” which for some connotes a relatively certain time period while for others it pertains to a particular tradition of yoga (and in some cases both). In the former, we find references to the “pre-Vedic period,” or the “period of Classical Yoga,” and so on, while in the latter we find “Vedanta,” “Tantric,” “Hatha,” and a seemingly infinite array of others.3

When we attempt to discover the meaning of yoga as it developed over the millennia, we first come to concepts that have little to do with what one might recognize as yoga today.4 What we find is the Sanskrit term yuj. The earliest use of this term is in the Rigveda, probably from around 1500 BCE, where the meaning is “to yoke or join or fasten or harness horses or a chariot,” as well as the chariot itself. In the Ramayana (around 200 BCE to 200 CE), the term is used variously to mean to make ready, to prepare, arrange, fit out, apply, or to equip an army. There are vastly different meanings found in the Mahabharata, the earliest verses of which (there are over 200,000 lines, from around 300 BCE to 300 CE) date from the Vedic period: to put arrows on a bow string, to be united in marriage, to set snares, to embrace, and to wish to appoint or institute, among many, many others.5

A common thread in many of these and other early writings on yoga is the chariot as a vehicle for transporting oneself to heaven. In the great Mahabharata War, a great injustice has occurred in the kingdom as the rightful leaders have been usurped and have escaped to the jungle. It falls to Prince Arjuna to lead in restoring justice and harmony. He rides a chariot into battle at Kurukshetra, with his charioteer, Krishna, conversing with him about maya (illusion), correct perception, and dharma (one’s purposeful, even dutiful path in life). The practical and deeply spiritual point is about not confusing the maya of immediate experience with the truth of divine being, living, and even transcendence. Just as the gods above ride chariots, symbolizing being in or being transported to God consciousness, so too the yogi rides the chariot of practices to overcome illusion and thereby attain salvation from suffering in this world. Krishna also points out that there is not just a single yoga path, but at least three, giving us the first yoga styles: bhakti yoga (the yoga of devotion), jnana yoga (the yoga of knowledge), and karma yoga (the yoga of service).6

The widely varied Vedic uses of the term yuj gradually give way to concepts more familiar to today’s yoga culture, starting with the third century BCE Kathaka Upanishad, which gives us some of the key elements that will appear in much of the further development of yoga and yoga therapy practices across the next several hundred years: a yogic physiology, identification of the individual self or soul with the universal self (brahman), and a dualistic mind-body system that reflects Samkhya philosophy (one of the six main branches of Indian philosophy).7 All involve rising to higher states of consciousness, many come to prescribe mantra as an essential practice (especially chanting Aum, the sound of brahman), and most are increasingly systematized with specific kriyas (actions) said to bring one to moksha (liberation from illusion and thereby from suffering). 

Asana is rarely mentioned in these early years of yoga, appearing in only two of the 195 aphorisms that comprise the early fourth century common era Yoga Sutra of Patanjali and not at all in the Bhagavad Gita, the two most oft-cited books on yoga in the modern era. What we find instead is yoga as a means of salvation one attains by reorienting one’s cognitive faculties to accurately perceive reality, primarily through self-disciplined meditation, sometimes accompanied by pranayamas (specific breathing techniques). In the Yoga Sutra, we are offered what in the late nineteenth century Swami Vivekananda would coin as raja yoga (“royal” or “king” yoga), a synthesis of certain strands of yoga extant at the time (to which Vivekananda liberally and creatively added from various sources, especially elements taken from Theosophy).8

The purpose of yoga is given in the second aphorism as chitta vritti nirodha, which we can translate as “to still the fluctuations of the mind.” From this starting point, Patanjali presents an intricate yogic psychology—including samskaras (inherited mental tendencies and habits), kleshas (mental afflictions), and avidya (ignorance, the overarching klesha)—along with disciplined contemplative methods one can undertake to reduce or overcome these conditions. That is all in Chapter 1, where he presents his methodical path. In Chapter 2 he gives an alternative to this difficult approach: the persevering yet nonattached practice of ashtanga yoga (eight-limbed yoga), to which we will return later. Going further, one can gain supernatural powers, gain omniscience (Chapter 3), and even attain such high and expanded consciousness as to transcend the mortal realm altogether (Chapter 4).9

Although many other ideas about yoga would persist to the present, within a few hundred years after Patanjali’s Yoga Sutra, we find broad recognition of yoga being primarily about salvation through correct perception and clear mental functioning, with meditation and mantra as the primary forms of practice. As White puts it, “Gnosis—transcendent, immediate, nonconventional knowledge of ultimate reality, of the reality behind appearances—is the key to salvation in these soteriologies, as well as in India’s major philosophical schools, many of which developed in the centuries around the beginning of the Common Era.”10 It is also about expanded pranayama, increasingly seen as an indispensable part of the practice. Later, we see this elaborated in tantric writings, with the cultivation of prana, an essential element of the subtle energetic physiology that brings one into a sense of being part of the whole of the universe and attaining immortality. Some take it much further, to omniscience and supernatural powers.

We noted earlier that there are many different claims made about the history of yoga as well, even fully developed myths that persist despite overwhelming evidence that they are fictional. A common tendency is to assert that one’s modern-day yoga practice style is somehow the most pure, true, or original of all yoga practices, with some claiming that other approaches deviate from the true path of yoga. We find what for some in the yoga culture is perhaps a comforting yet no less mythical romantic notion that there is one yoga, meaning that all the various practices are in their essence part of an original act, impulse, or thought. Some claim that this one yoga is today as it has always been, and that anything that deviates from this original, supposedly true yoga is not yoga.11 On yoga itself, innumerable writers and teachers make the common mythical assertion of the practice going back over 5,000 years, and further, that it is one of the few spiritual traditions that has maintained an unbroken development throughout history, assertions that are undermined by a considerable body of scholarship that reveals historical discontinuities as well as innovations from the earliest times to the present day. The quaint and false idea of one yoga has been repeated mutatis mutandu, ad infinitum for many years, becoming perhaps the greatest urban yoga myth that is typically accepted as conventional wisdom (or put differently, a classic case of ideological hegemony in yoga).12 Nonetheless, it is myth.

Others claim that there is an original yoga but that it has developed (rather than remaining the same) over the millennia and continues to develop today,13 often along with the bold yet unfounded assertion that their approach is somehow uniquely rooted in or evolved from an original and ancient source, as we find in claims about Ashtanga Vinyasa, Bikram, Sivananda, and numerous other styles.14 We find this assertion in much of the Krishnamacharya lineage, starting with Krishnamacharya himself asserting that the methods of yoga he taught came directly to him through divine transmission from the ninth century CE sage Nathamuni and were adapted to meet modern needs.15

This complex web of assertions, claims, and critiques can make the head swirl. To gain clarity, we will back up and ask a deceptively simple question: What is yoga? 

As a preview, answering this question points to the vastness of yoga, the diversity of approaches, the uniqueness of many techniques, and the benefits of some elements of each approach for many students’ health conditions and practice intentions. With respect to yoga therapy, this vastness is a beautiful thing as it suggests that there is a similarly vast array of possibilities for how you might best work with unique students in your classes and clients in treatment sessions in support of their healing.

A Very Brief History of Yoga

Yoga comes from a wide and deep river of ancient traditions.16 Its many currents flow from a complex history of spiritual exploration, philosophical reflection, scientific experimentation, and spontaneous creative expression. Arising primarily from the diverse and evolving cultures of India, often moored to and conditioned by Hinduism, Buddhism, Jainism, and other religions, the philosophies, teachings, and practices of yoga are as richly varied as the innumerable tributaries of the vastness of yoga in all its manifestations. What we know of the origins and development of yoga comes to us from a variety of sources, including ancient texts, oral transmission through certain yogic or spiritual lineages, iconography, dances, and songs. 

Although the history of yoga may be a few thousand years old, as noted earlier, the earliest known writings on yoga are found in ancient Hindu spiritual texts known as the Vedas, the oldest being the Rigveda.17 Though scholars debate the exact date and origins of the Vedas (1700–1100 BCE), most agree that the 1,028 hymns that make up the Rigveda, considered by many to be of divine origin, are the original written source on yoga.18 Composed as poems by spiritual leaders (seers) in a culture where most spiritual practices connected directly and immediately with nature in the quest for meaning and well-being, these hymns reflect the mystical exploration of consciousness, being, and connection with the divine. It is here that yoga is ﬁrst mentioned in writing and given one of its many meanings, “to yolk.” The principle spiritual yoking is that of one’s mind and the divine, a self-transcendent quality creating a pure state of consciousness in which the awareness of “I” disappears into a sense of divine essence, and with it one is liberated from the existential suffering of human life.

At the later end of the Vedic period, another set of ancient writings on yoga appeared in India. Considered by some to be part of the Vedas, thirteen original Upanishads were written in the ﬁrst millennium BCE as part of a spiritual movement in which reliance on elaborate and secretive rituals gave way to more purely internal practices in which an individual takes action, this in contrast to participating in rituals in which priests were the principle actors. Here we ﬁrst ﬁnd thorough explanations of yoga practice, although they are still focused on meditation. Considered the essence and ﬁnal word of the Vedas, they became known as the philosophy of Vedanta (“the end of the Vedas”).19

As an expression of Hindu religious philosophy, these classical Upanishads hold forth the belief in a universal spirit, brahman, and an individual soul, atman. Brahman is the absolute inﬁnite, all that ever was and all that will ever be. Atman, or the inner self, is the self we experience in our limited awareness, in which we are said to experience ourselves as alienated from the true self: the absolute, or brahman. The ritualistic and contemplative practices described in the Upanishads aim to unite—yoke—atman and brahman by attaining release from the worldly constraints and limited consciousness that keep us from realizing the true state of oneness. As Georg Feuerstein notes, “The transcendental ground of the world is identical with the ultimate core of the human being. That supreme Reality, which is pure, formless Consciousness, cannot be adequately described or deﬁned. It must simply be realized.”20 The pathway to this self-realization includes inner reﬂection on the mind that brings one to a place of pure wisdom.

The Upanishads are also the earliest written source describing what is referred to today as the traditional yogic anatomy of the subtle body.21 The concept of the three-part body (causal, subtle, and physical) and koshas (or “five sheaths”) is found in the oldest Upanishads, including the Taittiriya Upanishad (2.1–9) and throughout the Kathaka Upanishad, and is also an integral concept in ayurveda. Prana, or “life force,” is found in several Upanishads. A passage in the Kaushitaki Upanishad (3.2) gives one of the most familiar descriptions of prana today: “Life is prana, prana is life. So long as prana remains in the body, so long is there life. Through prana, one obtains, even in this world, immortality.”

In the later Upanishads, written through the ﬁfteenth century, we begin to see evidence of experimentation in various yogic practices utilizing breath and sound as tools of healing and physical transformation. Much of this exploration was associated with the rise of tantra and created the groundwork for the future development of Hatha yoga. This culminates in the ﬁfteenth century Darshana Upanishad’s description of speciﬁc asanas, all but one of which are sitting positions in which the essential practice is pranayama.22

Thought to be part of the early Upanishadic movement, the Bhagavad Gita, or Song of God, explores the mystery of the mind, providing a set of guiding principles for a life of conscious action.23 Though it may be based on a historical event, the symbolism of the Bhagavad-Gita is a guide to spiritual liberation. The ﬂame of desire and manifestations of ego create inner conﬂicts that keep us in a state of confusion and suffering. The practices described in the Bhagavad Gita offer different pathways to self-realization and liberation through connection with the divine: the three yogic paths corresponding to the dharmas associated with the varied natures of people—karma yoga, the yoga of service; jnana yoga, the yoga of knowledge; and bhakti yoga, the yoga of devotion. 

Most people who study yoga philosophy have read excerpts from Patanjali’s Yoga Sutra. Composed around 325 CE, this is the systematic and succinct presentation of what Vivekananda would later come to call raja yoga,24 or “royal” yoga, and contains one of the earliest references to a practice involving asana and pranayama as part of the yogic path. Patanjali begins with a simple question: “What is yoga?” His answer makes clear that the practice described here is centered around mental experience: “chitta vritti nirodha,” he writes, meaning, “to calm the ﬂuctuations of the mind” or “to steady the mind.”25

Considered by many to be the basic philosophical text on yoga, the Yoga Sutra explains how to cultivate one’s path to samadhi, a blissful state where the practitioner is absorbed into oneness with the divine by releasing the ego. With the constant ego-centered activity of the mind always at work, our prejudices, desires, and passions bring us into the abyss of confusion, pain, and suffering. Yoga offers liberation from this suffering. Patanjali gives nuanced guidance on practices for stilling the mind and eradicating the mental afflictions that cause suffering in the world, including the eight-limbed path, or ashtanga yoga: yama, niyama, asana, pranayama, pratyahara, dharana, dhyana, and samadhi. We will look at how to apply these principles of yoga philosophy and practice as tools for healing in Chapter 4.

Although the historical origins and philosophical foundations of Hatha yoga mark a departure from many of the tenets of Patanjali’s meditative yoga, many of today’s yoga styles or lineages still pay considerable or primary homage to the Yoga Sutra. This is particularly strong in the Krishnamacharya lineage.

The paths from the Vedas, Upanishads, and Yoga Sutra to the modern and well-known contemporary practices of Hatha yoga are typically described as a series of straight evolutionary lines. This is not correct. Rather, Hatha yoga arises from the formative inﬂuence of tantra, a fact shrouded in veils of illusion cast by many Hatha adherents who passionately reject tantra as being antithetical to their spiritual and social worldview. The tantra movement in India, arising from the inﬂuence of Mahayana Buddhism in the opening centuries of the ﬁrst millennium, was in part a reaction against the dualistic and renunciative practices taught in the Vedas and Upanishads and further codiﬁed in the Yoga Sutra. The essential idea of tantra—that everything in the universe is an expression of the divine and thus can be tapped as a source of divine consciousness and being—is a marked departure from traditional Vedic and Upanishadic teachings that would put the devoted yogi in an isolated cave and insist that normal human experiences such as desire or sexuality prevent or at least limit true happiness or enlightened being. In some of the Upanishads—particularly the nondual Svetasvatara Upanishad—we can ﬁnd an opening to the idea of fully living here and now in a state of self-realization and liberation—jivan mukti—but it is still largely situated within a dualistic perspective that separates the individual and his or her experiences from the whole of the natural order and spiritual being.26

From the root word tan, meaning “expansive” or “whole,” tantra recognizes the entire fabric of existence as an expression of the divine feminine, or Shakti energy. The idea is to open up to a sense of the divine within any experience. The philosophy of tantra identiﬁes the path of freedom not through renunciation of human desire and experience, but indeed largely through it:


Tantra is that Asian body of beliefs and practices which, working from the principle that the universe we experience is nothing other than the concrete manifestation of the divine energy of the God-head that creates and maintains that universe, seeks to ritually appropriate and channel that energy, within the human microcosm, in creative and emancipatory ways.27



Tantra offers an integrative approach to yoga in which we tap into every aspect of internal and external experience as a source of conscious awakening to divine energy, the omnipotent, omniscient, and omnipresent primordial creative force of the universe. This has a profound impact on how we think about the body and yoga practice. Since everything is a manifestation of the divine, yet different in its energetic expression, there are inﬁnite possibilities for being in or having a sense of the divine, even amid what might seem entirely mundane activity. Tantric practitioners will go to what may seem the extremes of human experience, seeking energetic intensity to experience the purest awareness of being fully awake in one’s divine being. 

There are myriad so-called traditional forms of tantric practice, sometimes referred to as initiations and usually said to require the intimate guidance of a guru. Three common practices are:


	Mantra: This practice takes the practitioner into the divine vibrating energy of sound through repeated chanting of hymns or words, many found in the Vedas (such as the Gayatri Mantra), in concert, with a rich set of rituals involving meditation, sacred space puriﬁcation, and imagination of a protective wall of ﬁre. 

	Yantra: As the intimacy between practitioner and mantric energy grows, the practice extends into meditation on a yantra, a visible vibratory expression of the divine feminine represented in geometrical form. As a map of the mantric world, this embodies the forces of Shakti energy—intensity, radiance, delight, pleasure, desire, yantra speed, illumination, being, and vighna vinashini, the power that destroys resistance. Yantra practice involves an array of rituals, visualization, meditation, chanting, and offerings. 

	Puja: In contrast to the “right-hand” tantric path of mantra and yantra, the “left-hand” path moves from esoteric internal practices to fully living in the world, embracing with intense concentration the most powerful expression of Shakti energy in the strongest sensual experiences. In puja practice, one is cultivating self-mastery, the union of sensuous pleasure and divine ecstasy, in the most intense of acts, aiming to “bring spirituality into day-to-day existence, and vice versa.”28



At the heart of tantra is the idea, born of experience rather than grand philosophical speculation, that there is continuity between what seems the ordinary realm of human life and the inﬁnite. Instead of transcending the material reality of human experience, going more intensely into it is the path to enlightenment and happiness. Arising from ordinary people among the lower castes of India’s highly stratiﬁed society, this approach opened up the fullness of spiritual practice to anyone.29 As Georg Feuerstein emphasizes, these people “were responding to a widely felt need for a more practical orientation that would integrate the lofty metaphysical ideals of nondualism with down-to-earth procedures for living a sanctiﬁed life without necessarily abandoning one’s belief in the local deities and the age-old rituals for worshipping them.”30

As tantra grew in inﬂuence, its essence was distorted by the reactions to some of its rituals, particularly those involving sex. Speaking of tantra in the West usually evokes notions of “sacred sex,” thus rendering tantra as little more than “spiritual sexuality.” Although sexual relationship is part of tantra, the spiritual philosophy and practices of tantra are deeper and more subtle. This is perhaps most richly expressed in the form of tantra that took root in Kashmir in the ninth century, known as Kashmir Shaivism, poetically expressed in the Spanda Karika.31 The main idea of the Spanda Karika is to take all of existence as one and not divide it into pure or impure. This is the central idea of tantra, the kernels of which were found in the most ancient Vedas and Upanishads, but largely lost or discarded in the Bhagavad-Gita and in yoga as described by Patanjali. 

The idea of yoga in the tantric perspective is to be without separation, to reconcile the body, breath, mind, and emotion as one, without distinction, without anything considered impure or profane. Most of the tantric texts state that Shiva and Shakti, or divine masculine and feminine energy, are one—one in the body, one in the mind, one in the heart of emotional being. In this expression of being we are embracing the fullness of all of our energy, to be this one thing, not to be in distinction, not to be anything but the space where everything is alive. As we go into this practice, we ﬁnd liberation from the ego, from dualistic thinking, experiencing and viscerally comprehending that we are this beautiful space, this amazing wholeness.32

Hatha Yoga

The ﬁrst substantial writing on Hatha yoga, the well-known Hatha Yoga Pradipika, was written in the fifteenth century by the Indian sage Swami Swatmarama. A vast text, the Pradipika looks in detail at asana, shatkarma, pranayama, mudra, bandha, and samadhi, giving very speciﬁc guidance on each of these interrelated practices. (We will look at these elements in a moment.) The Shiva Samhita, written sometime between the ﬁfteenth and seventeenth centuries, shows more clearly than the Pradipika the inﬂuence of Buddhism and tantra in the development of Hatha yoga. Although only four asanas are described in detail, the Shiva Samhita provides an elaborate explanation of nadis (the energy channels through which prana ﬂows), the nature of prana or “life force,” and the many obstacles faced in practice and how to overcome them through a variety of techniques. These techniques include dristana (conscious gazing), silent mantra, and tantric practices for awakening and moving kundalini energy. The Gheranda Samhita, written in the late seventeenth century, reﬂects the diminishing inﬂuence of tantra, particularly anything involving sexual interaction. Seven chapters describe the seven means to perfecting oneself on the yogic path: shatkarmas for puriﬁcation, asanas for strength, mudras for steadiness, pratyahara for calmness, pranayama for lightness, dhyana for realization, and samadhi for bliss. 

According to the original texts, there are three purposes of Hatha yoga: (1) the total puriﬁcation of the body, (2) the complete balancing of the physical, mental, and energetic ﬁelds, and (3) the awakening of purer consciousness through which one ultimately connects with the divine by engaging in practices rooted in the physical body. Hatha yoga uses all of who we are—physically, mentally, emotionally, our most subtle and elusive inner nature—as the raw material for learning, seeing, and integrating our entire being, opening us to our fullest imagination, intelligence, enthusiasm, energy, and awareness of spiritual life. Hatha yoga offers a way to experience this integration along a path involving very speciﬁc practices that purify the body, calm the mind, and open the heart. 

Shatkarma—Puriﬁcation Practices 

Shatkarma, from shat, meaning “six,” and karma, meaning “action,” are set forth as essential Hatha yoga practices. They are designed to purify the body in a way that allows the greater benefit of asana, pranayama, and other Hatha practices. As with many other seemingly esoteric yoga practices, the ancient texts describe these as secret techniques to be learned only from an experienced and qualiﬁed teacher. Each of the six cleansing techniques—dhauti (internal cleansing), basti (yogic enema), neti (nasal cleansing), trataka (concentrated gazing), nauli (abdominal massage), kapalabhati (brain cleansing)—has a variety of practices, described most fully in the Gheranda Samhita and the Hatha Yoga Pradipika.33

Asana—Taking One Seat and Then Some 

At the beginning of most yoga classes, there is often a moment of sitting, getting an initial sense of calm, and typically a greeting of namaste followed by a brief bow. We ﬁnd the roots of this ritual in the Pradipika, with Swami Swatmarama offering just such salutations and prostrations to his guru, Adinath. It is an act of humility, symbolizing the release of the ego and the opening to something far greater, to a higher force. The Pradipika then departs from raja yoga by prescribing a practice that begins with shatkarmas and asanas, with asana now involving a variety of speciﬁc bodily positions that help to open the nadis (energy channels) and chakras (psychic centers) of the subtle body. The ultimate aim is the same as in raja yoga: to come into a state of samadhi. So why start with asanas? 

The Hatha yogis discovered that through the practice of asanas, one attains a delicate balance of body, mind, and spirit. Following the shatkarma puriﬁcation practices, asanas further cleanse the body by creating the inner ﬁre to burn out impurities. They stimulate increased circulation, revitalize all the organs of the body, tone the muscles and ligaments, stabilize the joints, create ease in the nerves, and promote the improved functioning of all the body’s systems. In the Pradipika’s ﬁrst verse on asana, it is said, “having done asana one gets steadiness of body and mind, diseaselessness and lightness of the limbs.”34 By deeply purifying the body and cultivating steadiness, prana moves more freely, nourishing, healing, and integrating the body and mind. As in the Yoga Sutra, the Pradipika instructs opening and steadying the body through asana practice before commencing with pranayama. This is echoed by B. K. S. Iyengar, who says, “If a novice attends to the perfection of the postures, he cannot concentrate on breathing. He loses balance and the depth of the asanas. Attain steadiness and stillness in asanas before introducing rhythmic breathing techniques.”35

In verse 33 of the Pradipika, Swatmarama tells us “eighty-four asanas were taught by Lord Shiva.” Only ﬁfteen asanas are described in the Pradipika. The Gheranda Samhita tells us that Shiva taught 8,400,000 asanas, “as many asanas as there are species of living beings.” The point is that asana is inﬁnite, underlining a practice that is about process rather than the attainment of some preconceived perfect form. The Gheranda Samhita describes seventeen asanas, in addition to the ﬁfteen found in the Pradipika. Several of these are very slight variations on one another (such as a change in hand position or gaze). Even though asanas have the same names as some found in the Pradipika, several have slight variations in the Gheranda Samhita. Throughout the continued development of Hatha yoga, the speciﬁc description and form of the asanas would change, with the same name often being given to very different physical positions. 

Neither of these writings offers detailed instruction on asana techniques. Four asanas are mentioned in the Pradipika as the “important ones.” Of these, Padmasana (Lotus Pose) receives by far the most detailed explanation, which by today’s standards is surprisingly brief: “Place the right foot on the left thigh and the left foot on the right thigh, cross the hands behind the back and ﬁrmly hold the toes. Press the chin against the chest and look at the tip of the nose.” A few verses later we are told that “ordinary people cannot achieve this posture, only the few wise ones on this earth can.”36 Although wisdom is probably not what most determines who can or cannot do certain asanas, the intricacy of asana technique and clarity of instruction in the more recent development of Hatha yoga has certainly made this pose and others accessible to a constantly expanding world of practitioners, wise or not. Still, it would not be until the mid-twentieth century that the process of practicing asanas would be described in any greater detail than during the ﬁfteenth century. In Chapter 20 we look at asana practice in that greater detail.

Pranayama—Cultivating and Balancing Energy

In contrast to their sparse discussion of asana, both the Gheranda Samhita and the Pradipika provide very detailed guidance on pranayama practice, beginning with statements on how prana and the mind are inextricably linked: “When prana moves, chitta (the mental faculty) moves. When prana is without movement, chitta is without movement. By this the yogi attains steadiness and should thus restrain the vayu (air).”37 Speciﬁc techniques are explained, including setting, season, location, pace, rhythm, retention, various alternate nostril methods, and use of bandhas and mudras. We explore these practices in Chapter 21, offering safe and effective methods for teaching pranayama in different yoga class environments and to different levels of students. 

Mudra and Bandha—Conscious Awakening Practices 


As the serpent upholds the earth and its mountains, so kundalini is the support of all the yoga practices. By guru’s grace, this sleeping kundalini is awakened, then all the lotuses (chakras) and knots (nadis) are opened. Then sushumna (the central energetic channel through the spine) becomes the pathway of prana, mind is free of all connections, and death is averted. 



Thus begins the Pradipika’s explanation of mudra and bandha. The energy that was unleashed in creation, kundalini, lies coiled and sleeping at the base of the spine. With the help of tantric practices described hundreds of years earlier in the Kankamalinitantra and other sources, it is the purpose of Hatha yoga to arouse this cosmic energy, causing it to rise back up through the increasingly subtler chakras until union with God is achieved in the sahasrara chakra at the crown of the head. Mudras are the speciﬁc body positions, including precise placement of the ﬁngers and gaze, that direct the pranic energy generated in asana and pranayama practice to ﬂow in balance through the subtle body. Bandhas are “energy locks” that further generate and accumulate prana in the physical and subtle bodies. Mudras and bandhas are explored in Chapter 21 in conjunction with other elements of subtle energy. 

In these early writings on yoga, we begin to see at least two clearly divergent and often conﬂicting pathways of practice: one renunciant and ostensibly rooted in Samkhya philosophy and Patanjali’s Yoga Sutra, and the other inﬂuenced by the tantric movement. The development of Hatha yoga in the centuries after the appearance of the Hatha Yoga Pradipika reﬂected these polarities of philosophical, practical, and spiritual orientation. The distinctions between these tendencies often became blurred as lineages, schools, and teachers of yoga brought their own creative expression to the evolution of yoga philosophy and practice. Yet as with all forms of evolution, even in those instances of great leaps, the colorful ancient threads of wisdom and practice can still be seen in the modern fabric of yoga and yoga therapy, rooting even the most innovative contemporary teachings in the wisdom ﬁrst articulated by yogis in India thousands of years ago.
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Ayurvedic Sources




When life is lost, everything is lost.

—Caraka



The traditional science of medicine found in India is called ayurveda, from the root words ayur, meaning “life,” and veda, meaning “knowledge,” which first appeared as a word in the epic Mahabharata. The basic aim of ayurveda is the balanced integration of body, mind, and consciousness in keeping with the larger balance of qualities that constitute the universe. It is often offered as an alternative to scientific medicine, which is said to emphasize symptomatic diagnosis and expensive intervention, this in contrast to ayurveda’s focus on the whole person and the cultivation of a healthy lifestyle in keeping with one’s unique nature. We are offered what seems like a beautiful, fragrant flower in contrast to the harsh lights, x-rays, drugs, and surgery of Western medicine. One might like to leave it at that, breathing and sharing in the light of ayurveda’s sweet promise, if only because when we look more and closely at the fibers and cells of the flower its beauty and sweetness can assume other qualities.

Like with yoga, the holism, beauty, and power of ayurveda practices inspire the sense that this must be something of the gods or that it arises from the ancient mists of existence; it is something that carries the promise of the healthiest life in the here, now, and beyond. Indeed, much like the histories of yoga in which we find inspired claims of ancient Indian lineage or source, many writers and practitioners of ayurveda make the imaginative or spurious claim that Indian approaches to healing and wellness, ayurveda in particular, are already developed in ancient writings and practices dating from “over 5,000 years ago,” and they go on to present it in ways that are sometimes quite at odds with the earliest known and available sources on Indian medicine and ayurveda.1

The Origins, Sources, and Development of Ayurveda

Although the term veda may tempt one to assign ayurveda to the Vedic period, there is no traditional ayurveda text dating back 3,500 years ago to the Vedic age. There are four vedas: Rigveda, Yajuveda, Samaveda, and Atharvaveda. Of these, only the Atharvaveda, from around 1200 BCE, discusses medicine in ancient India, albeit in clearly pre-ayurveda terms in that it does not offer a science of health and well-being.2

It is tempting to read classical pseudoscientific concepts of ayurveda such as doshas into the Atharvaveda’s delineation of disease as produced by qualities of air, wind, and dry, but this is in error. Rather, what we find in the Atharvaveda is the mystical medicine of prehistoric India wherein disease is a religious, not a natural, condition rooted in possession by evil spirits, malevolent deities, or the sorcery of enemies—just as we find in ancient approaches to medicine in Egypt, Greece, Europe, and China. Without distinguishing natural disease from demonic forces, the prescriptions for various disorders in the Vedic period are primarily sacrifice, magic spells, potions, incantations, and prayer, some of which prefigure certain aspects of ayurveda.3 To be sure, many of these notions are put forth today as though they were part of the earliest ayurvedic practices, but as we shall see, this is quite at odds with how ayurveda actually developed in its definitive theories and practices.

Some readers will likely object to the implicit suggestion here that ayurveda and yoga are distinctive practices, much like the proverbial ships passing in the night, which a close reading of the history reveals. Nonetheless, leading exemplars of today’s popular ayurveda movement assert—without reference or citation—that “yoga and ayurveda are sister sciences that developed together and repeatedly influenced each other throughout history.”4 As Wujastyk points out, “the traditional ayurveda body differs strikingly from the body revealed in the gaze of tantric adepts or yogic practitioners. Their magico-religious body is the universe in miniature, and a conduit for mystical energies that awaken consciousness in the chakras. None of these concepts is present or prominent in the ayurveda view of the body….”5

Developed together and repeatedly influenced by each other? Let us explore. As we continue surveying the development of yoga and healing, we want to be clear that in attempting to clarify its lines of development we are introducing the context that allows us later in this book to more clearly identify the essential concepts and principles of early Indian medicine that can inform a significant part of yoga as a healing modality today. Rather than an academic exercise, this exploration is undertaken for practical purposes.

In the next several hundred years we finally begin to find sources of rational medicine based on at least some semblance of ayurveda’s scientific method for observing, identifying, and treating disease. Again, there are terms and concepts in the ancient writings, including in the Brahmanas and early Upanishads from between 800 and 600 BCE, that appear in the later ayurveda literature, often with reference to the Atharvaveda, yet they are still characterized by pre-ayurveda demonology.6 To be sure, we find that many of the more ancient prescriptions, such as bloodletting and the use of heavy metals, persist not only into early ayurveda; rather, they are given in present-day practices, often with claims of legitimacy made through casual reference to the ancient sources, as though such assertions automatically confer truth, value, or efficacy.

In the post-Vedic samhitas (meaning “compilation of knowledge”) we finally come to the two primary historical sources of ayurveda: the Caraka Samhitā and Sushruta Samhitā (meaning the samhitas written by Caraka and Sushruta, respectively, although one must note that the actual writers are probably many).7 Indeed, these writings are compendiums of extant medical knowledge and technique that were developed, revised, and expanded from around the third century BCE to the fifth century CE.8 They also appear to tap into the earliest reference to practices that prefigure ayurveda, found in the Buddha’s teachings from around 250 BCE. In discussing factors in disease, it is reported that the Buddha listed “bile, phlegm, wind, and their pathological combination, changes of the seasons, the stress of unusual activities, external agency, as well as the ripening of bad karma,”—eight causes that appear in various ways in later ayurveda writings.9

It is Caraka who initially develops and explicates ayurveda as such in Caraka Samhitaā, including with this broad definition: 


It is called “ayurveda” because it tells us which substances, qualities, and actions are life-enhancing and which are not.

—Caraka (1.30.23)


Caraka then elaborates this practice in 120 chapters presented in eight sections of his samhita devoted to general principles (sutra), pathology (nidana), diagnostics (vimana), anatomy (sarira), sensory diagnosis and prognosis (indriya), therapy (chikitsa), pharmacology (kalpa), and purifying treatments (siddhi). In his chapter on the nature of the human being, he describes practices that reflect primarily Buddhist rather than Samkhya philosophy, emphasizing the mindfulness meditation of satipatthana (referred to today as vipassana). 

In contrast to the broad scope of the Caraka Samhitā, the Sushruta Samhitā (probably from around the fifth century CE) is an extraordinarily detailed encyclopedic compendium of medical technique. Largely in common with the Caraka Samhitā, its major sections include concepts and principles (sutra), pathology (nidana), anatomy (sarira), therapy (chikitsa), pharmacology (kalpa), and a last set of chapters covering multiple topics (uttara). In contrast to the Caraka Samhitā, all are far more developed in offering what was then the definitive work on professionalized Indian medical practices. However, as Wujastyk shows, the specific surgical practices given by Sushruta were soon largely superseded by further developments in medical knowledge and method.10 Nonetheless, Sushruta introduces several concepts that remain at the heart of ayurveda approaches to health and wellness, including the centrality of food (rasa), wind/breath (vata), and the five divisions of wind (prana, udana, samana, vyana, apana, what in yoga are described as prana-vayus). 

A third and fundamental source on ayurveda appears in the sixth century CE writings of Vagbhata, most clearly and concisely in his syncretic Ashtangahrdayasamhita (“Heart of Medicine”), which surpasses the Caraka Samhitā and Sushruta Samhitā in depth and precision.11 Here we are given the eight principal areas of ayurveda: internal medicine, surgery, obstetrics and pediatrics, restorative therapy, aphrodisiac therapy, toxicology, psychiatry, and ear/nose/throat. With Vagbhata, who was profoundly influenced by close study of Caraka’s and Sushruta’s compendiums and critically synthesized them, we receive a coherent presentation of the diagnostic and therapeutic techniques at the heart of Indian medicine, starting with ayurvedic theory (in Chapter 1, “Survey of Medicine”), seasonal adaptations, the categories of substances, the science of humors (doshas), which guide how to cultivate optimum balance of energy (ojas), the role of lethal points (marmans), and considerably more, as we explore in the following pages. This classic work would soon be translated into multiple Asian languages and influence medical practices across Asia and the Middle East.12

In what appears to be a largely derivative work from around the thirteenth century CE, Sarngadhara’s Compendium offers a far more succinct presentation of ayurveda than is found in earlier literature, “devised,” as its author put it, “to give short-lived, dim-witted people the benefit of reading the entire canon.”13 It provides a practical and accessible reference manual for the medieval physician, with specific guidance on how to conduct various diagnoses and treatments. Prefiguring the contemporary interest in medical uses of marijuana, he recommends cannabis for its narcotic effect (as well as opium and other “poisons”). Sarngadhara’s work also shows us how, by the Middle Ages, there is an increasing syncretism between different schools of medical thought from around the world.  

Yet despite works on ayurveda increasingly incorporating insights from outside their immediate domain of inquiry and service, the magico-religious yogic and tantric views of the body, with their concepts of dormant kundalini Shakti energy, nadis and chakras, are nowhere to be found at the time in ayurvedic teachings, even though these teachings still betray tethering to other ancient esoteric notions. We also find a deeper curiosity—one that likely arises from the admonition on dissection—a profound ignorance of the significance of major organs, particularly the brain, heart, and lungs, which although not unique in the world at the time, is more pronounced than in other medical treatises of the time (as well as in most ancient-to-modern yoga literature).14 The brain makes no appearance, the heart is posited as the proximate locale of thought and emotion, and the lungs (kloman)—despite the centrality of breath—are conspicuous only in their virtual absence (there is no left lung even for Sarngadhara in the thirteenth century). 

Here we must appreciate that the received wisdom and insight to this stage in the development of yoga and ayurveda practices proceeds primarily by way of intuition (which some consider to be divine transmission), introspection, and speculation, not dissection, chemical analysis, and other basic methods of modern medical research. We should not be surprised at the persistence of archaic pronouncements about human structure and function except insofar as we find this tendency manifesting today in claims that rest upon what are often quaint yet antiquated, outdated, and invalidated ideas. To wit, we find in the work of Sarngadhara further understanding of the body’s physical components, yet still profound ignorance, as revealed in this passage that repeats the earlier thinking of Caraka, which is commonly repeated in just this way in most contemporary ayurveda texts: “Blood comes from chyle [digested food], and from it comes flesh; from flesh is generated fat; from fat, bone; from that marrow; and from marrow, semen is created.”15

If in even these most advanced theories and descriptions offered by ayurveda we find such profound ignorance of the basic structure and function of human tissues, organs, and their interrelations, what confidence can we have in the efficacy of their prescribed treatments? The more immediately relevant question is this: How has this changed since the thirteenth century?

Here it behooves us to note that some prescribed ayurveda practices are not merely archaic; rather, some lack efficacy or are even potentially dangerous due to toxicity. The prime ayurvedic suspects in toxicity are in the use of heavy metals such as arsenic, lead, and mercury, which are put in many treatment tinctures. Even though some of the foundational ayurvedic texts note the toxic pharmacology of some substances and formulations, these and even credible contemporary sources on toxicity are often ignored at the peril of the patient. Many ayurvedic doctors still prescribe bloodletting—a practice now widely regarded as quackery based on pseudoscience—for a wide range of conditions (and a practice not to be confused with using phlebotomy to treat two specific blood disorders, hemochromatosis and polycythemia).

We find very little further development of ayurveda in the next few centuries before British imperial authorities arrive in India and largely quash it while introducing Western medicine. (However, there is no question that many Indians continued to use ayurvedic practices for health and healing throughout this period and indeed to the present day.) Much as with the development of yoga, we see a resurgence of ayurveda in India only as part of the late nineteenth- and early twentieth-century social, cultural, and political movements against British rule and the concomitant rise in Indian national pride in which many traditional Indian cultural practices reemerged. In the wake of Indian independence, ayurveda has been woven into the Indian health care system, where today it is among the world’s leading examples of complementary and integrated medicine.16

Ayurveda’s Underlying Philosophy and Principles

The ayurvedic framework for health is rooted in philosophical notions of spiritual being in which the condition of any human being is seen as a manifestation of larger forces in the universe. Just what these forces are and how they manifest varies across the landscape of ayurvedic literature, with literally thousands of philosophical, psychological, and spiritual concepts and terms often used in different ways. We often find numerous terms for essentially the same thing, the differences often amounting more to variations in mood or emphasis rather than substantive variance or disagreement, although there are fundamental disagreements over even basic concepts (such as the relationship between agni [the principal of fire and heat] and pitta [the fundamental fiery bodily element], one of the three doshas). We also find vast differences in fundamental ideas about yoga and the very concept of life. Part of our challenge in giving clear explication to this framework arises from the differences in underlying philosophy, which is often glossed over in presenting yoga and ayurveda as though there is broad consensus on their respective principles and concepts. What we attempt here is an inclusive yet carefully considered critical synthesis and summary of the most salient and significant concepts that allow us to articulate a coherent and practical yogic view of human life, health, and healing.

The Samkhya Philosophy of Consciousness and Constitution 

Ayurvedic theory and practice are rooted in the rational and dualist Samkhya (meaning “enumeration”) philosophy, the oldest of six systems of ancient Indian philosophy and the one from which ayurveda elaborates a set of principles that explain everything about human nature, health, and disease. The general aim of Samkhya is a quality of salvation in which one is liberated from what is thought to be the suffering nature of existence through the isolation of consciousness from all other aspects of being, what in Sanskrit is called kaivalya.17 This concept is presented contemporaneously by Isvarakrisha in the Samkhya-Karika and by Patanjali in his Yoga Sutra, with the latter offering yoga as practice for this attainment.18 Samkhya presents the underlying theory as a set of twenty-four core principles (tattvas) that, much like modern physics, involves a stream of properties from the most subtle elements of the universe to the gross materiality of this lived existence, all discerned through the direct inner perception of sages as there is no other way to arrive at such understanding.19

Samkhya begins with the perception that our universe of experience consists of two separate and irreducible principles that are omnipresent and eternal: pure, transcendental consciousness or spirit, called purusha, and unconscious primordial matter, called prakriti. We can also appreciate purusha as the seer, the witness to all that is seen, with all that is seen appreciated as prakriti. Their connection, as we shall see, is the source of every further manifestation, including the interrelated components of ayurveda anatomy at the gross level of functioning life forms, including complete human beings.

The concept of purusha has evolved over time and remains subject to an array of definitions rooted in different transliterations of the Rigveda versus later Upanishadic writings. The earlier Vedic view has purusha as a being (“cosmic man”) who is sacrificed by the gods for the creation of the universe and all life forms. In the Upanishads, purusha is spirit or the universal principle, an eternal, pervasive, and unchanging (aksara) essence. It is the source of all consciousness, including human consciousness, and is the causal principle that manifests in everything and everywhere. It is, yet is neither created nor creates, and thus sometimes it is not counted as among the principles (material realities) of the universe (tattvas). Purusha is a “content-less, non-intentional presence incapable of performing any activity” and “accompanies every particular life form.”20 Thus, rather than a single spirit or consciousness, purusha is infinitely plural in its potential manifestation of consciousness in every living being.21

The Tattvas

Prakriti is the primordial material reality and the cause of everything except purusha, the first principle of the universe. Put differently, everything in the physical universe, including the mind, is a manifestation of prakriti, the second principle. However, left to itself—that is, not connected to purusha and thus unconscious—it is unmanifest, just as purusha is unmanifest when not connected to prakriti. Purusha and prakriti are thus mutually dependent in the manifestation of life as we experience it; indeed, they come together to give us the greater creation of everything.

As the primal material and motive force of the universe, prakriti is thus the first material tattva (principle). It consists of three essential and universal qualities, or gunatraya, which in their unmanifest state rest in dynamic equilibrium. Note that the gunas are not tattvas, but rather in their various interactions and balances they create tattvas.


	Sattva: The quality of goodness, light, balance, and essential being.22 Sattva also describes a calm and clear state of mind, a sense of being complete and fulfilled. Filled with this sense of levity, clarity, and tranquility, we are more kind and thoughtful toward others and ourselves. We can thereby act in the world with greater ease because our mental balance is in a natural contentment, without dependence on something external.

	Rajas: The quality of passion, activity, motion, and variation.23 Rajas involves a sense of intense dynamism, stimulating us to act in the world with excitement and passion, the mind always imbued with anxiety or expectation about how things might turn out. Driven by desire, rajas thus revolves around the feeling of needing or losing something, even to the point of becoming obsessed by it. If we do not act, we fear losing what we feel we need. If successful in attaining whatever is driving our desire, then the mind will return to a balanced state of awareness (or potentially flip into fear of loss).

	Tamas: The quality of heaviness, dullness, resistance, and darkness.24 Tamas reflects a confused state of mind that leads to indecision, lethargy, and inaction. This is the feeling of not knowing what we are feeling or what we want or need. Caught in this tendency, our behavior can become self-destructive or harmful to others. Yet tamas allows us to calm down, relax, or restore our energy through rest and sleep.



There is a tendency to feel drawn to sattva or to idealize oneself as composed of just that quality. However, each of the gunas depends upon one another. In the Mandukya Upanishad we are offered the metaphor of a lamp in which the heavy structure of its base (tamas) contains the ignitable fuel (rajas) that can potentially manifest a flame through the white wick (sattva). Only together do they give us the flame of life experience. As we shall see, part of the path of yoga is very much one of moving into the clarity and purity of sattvic awareness, yet it is a journey that requires the energy of rajas and the stability of tamas, even as those qualities are sources of difficulty along the way. 

When connected with consciousness, prakriti becomes unbalanced and manifest, creating the manifest universe. In this manifestation, we find the interactions of the gunas giving us the unique and specific expressions of material life forms. The disequilibrium of the gunas gives us the further evolution of the universe, and more specifically, the new tattvas of our material experience and existence (the third, fourth, and fifth tattvas) that are constituted by the gunas when they are no longer in symmetry. The relative dominance or presence of the three gunas gives us not only parinamavada—the constancy of change—but also the emergent sequence of principles, starting with mahat: 


	Mahat: Literally “the great one” (also called buddhi) and largely consisting of sattva with some presence of rajas, this is the principle of intellect, of knowing, that gives intelligence to all life forms (think not of the intelligence of the thinking mind, but the creative intelligence that manifests even in the interactions of cells in the physical body). It is predominantly sattvic in quality and thus a reflector for the pure consciousness of purusha. However, it is not purusha, and this common mistaken identification of mahat with purusha creates the tattva of ahamkara.

	Ahamkara: The stirring misidentification of mahat with purusha brings a stronger rajastic quality to the otherwise sattvic quality of awareness, giving us the principle of ego identity that creates for us our sense of individuation and willingness, the self-identification of what “I” think I am based upon my accumulated experience. 

	Manas: The sattvic dimension of ahamkara generates the mind, manas, the faculty of volitional, deliberate, and emotional cognition—even if not clear.  



Here we pause to offer an excerpt from Sarngadhara’s thirteenth century Compendium as a colorful map to what we have presented thus far on the tattvas and the tattvas that manifest from them:

The Origin of the Human Being


The source of the world is motiveless and has the unique appearance of consciousness and bliss. It has an eternal Nature [prakriti], like the shadow cast by the sun. Although herself inert, she used the consciousness of the supreme Self [purusha] to create all and everything which is transient, like a piece of theatre.

In the beginning, Nature, the mother of all, gave birth to intellect [mahat], composed of desire [rajas] and vast in appearance [sattva]. Out of that came personal identity [ahamkara]. It was born in three divisions [gunas], according to the qualities of purity [sattva], passion [rajas], and darkness [tamas]. From the unity of purity and passion arose the ten organs [indriyas] and also the mind [manas]. The organs are: the ear, the skin, the eye, the tongue, the nose, the voice, the hands, the feet, the sex organs, and the rectum. Those with detailed understanding say that the first five are the organs of intellect, while the remaining five are the organs of action.

From personal identity, dominated by qualities of passion and purity, arose the set of five subtle elements [tanmatras]. The wise recite the names of these subtle elements as follows: sound, touch, visible form, taste, and smell.

Sound, touch, visible form, taste, and smell, the characteristics of the respective subtle elements, arrived at a gross condition. From these subtle elements arose five gross elements [mahabhutas], which are considered to be space, wind, fire, water, and earth.

These five, sound and so forth, are thought of as the organs of intellect. Similarly, the characteristics of the organs of action are speaking, grasping, walking, orgasm, and excreting. 

Nature is also known by the names “Principle,” “Power,” “Eternal,” and “Unaltered.” She is in Shiva. The wise know that the following seven items are Nature and her modifications: intellect, personal identity, and each of the five elements. Having pervaded everything, they dwell in the world.25



The physiological anatomy of ayurveda ultimately describes three doshas, or body constitutions—vata, pitta, and kapha—that are expressions of the tattvas and the foundation for understanding specific conditions of health and disease. They are explored in detail in the following pages. The witnessing, self-identifying, and cognitive principles of mahat, ahamkara, and manas are together considered the internal organ, or antahkarana, which in turn manifests ten indriyas (sense of action organs), five tanmatras (subtle elements of perception), and five mahabhutas (the gross elements, the combination of which define the doshas). This finally gives us the twenty-five tattvas underlying all of life and of ayurveda (again, the science of life). 
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Figure 2-1: Ayurvedic Man







The Indriyas: The Ten Sense and Action Organs

The term indriya first appears in the Vedic-era Atharvaveda as meaning “faculty of sense,” “sense,” and “organ and sense.” Created through the interaction of sattva and rajas, the indriyas consist of jnanendriya (some sources refer to this as buddhindriyani), sense organs, and karmendriya, action organs. 

Jnanendriya—The Sense Organs


	Eyes for seeing 

	Ears for hearing

	Nose for smelling

	Tongue for tasting

	Skin for feeling



In the Nyaya philosophy, another of the six main branches in Indian philosophy, we find each of these organs connected to an element: nose and earth, tongue and water, eyes and fire (or light), skin and air, and the ears and ether.

Karmendriya—The Action Organs


	Larynx for speaking

	Hands for grasping

	Feet for moving

	Anus for excreting

	Genitals for procreating








This ayurvedic framework explains the dynamic process of transformation from the initial connection of purusha and prakriti through the subsequent manifestations of prakriti’s constituent gunas, giving us the entirety of the material universe down to the level of living human beings. As Larson and Bhattacharya put it, “The subtle body generates and then, as it were, becomes nested in a gross body (sthulasarira) made up of the five gross elements … The entire manifest world, ‘from Brahma down to a blade of grass’(see Samkhyakarika LIV) is a single material continuum.”26






The Tanmatras: The Five Subtle Elements as Objects of Perception

The interaction of tamas and rajas give us the tanmatras, objects of perception that are named after the sensory perceptions to which they correspond. They are subtle elements, from which the gross elements are produced.  


	Shabda (sound)

	Sparsha (touch)

	Rupa (sight)

	Rasa (taste)

	Gandha (smell)













The Mahabhuta: The Five Gross Elements

The continuous interaction of tamas and rajas gives rise to the gross elements. 


	Akash (ether) arises from the shabda tanmatras (sound).

	Vayu (air) arises from the shabda and sparsha tanmatras (sound and touch).

	Agni (fire) arises from the shabda, sparsha, and rupa tanmatras (sound, touch, and sight).

	Apas (water) arises from the shabda, sparsha, rupa, and rasa tanmatras (sound, touch, sight, and taste).

	Prithvi (earth) arises from the shabda, sparsha, rupa, rasa, and gandhatanmatras (sound, touch, sight, taste, and smell).








Just as the creation and interactions of the five great elements occur through the qualities of the gunas, so the gunas come to manifest the greater specificity of our physical existence through the elements they have created. The constitution of the gross elements as they manifest in a specific person brings us to the humors (doshas), body tissues (dhatus), and waste products (malas)—the elements and interactions of which are the foundation of ayurvedic health practices. As the five elements conglomerate to form bodily tissues and the complete living organism, their proper proportions, which are constantly in flux, allow the body to function in a healthy way. 






The Seven Dhatus

The dhatus (our tissues), which we look at more closely in a moment, are formed by food. In the fire of digestion, ingested food is first converted into rasa (food juice), raksa (blood), mamsa (flesh), medas (fat), asthi (bone), and sukra (semen). (These are only very general, provisional translations; the more refined expressions are discussed later.) The digestive and larger dhatu waste products (mala), as described by Caraka, consist of urine, sweat, feces, vata, pitta, and kapha, with vata, pitta, and kapha responsible for all pathologies and morbidities.27 Although the malas produce the doshas of vata, pitta, and kapha, the doshas also vitiate the tissues, leading Sushruta to state that the doshas are the primary and most essential factor constituting the human organism. Food, as we shall see, is thus the very foundation of ayurvedic treatment.






Tridosha: The Three Constitutions

The theory or doctrine of tridosha posits that the three essential humors—wind (vata), bile (pitta), and phlegm (kapha)—are determined by the interactions of the gross elements:


	Ether + Air = Vata 

	Fire + Water = Pitta

	Water + Earth = Kapha



Ayurveda teaches us that the relative balance of the humors, which finally express themselves as semifluid substances, constitutes anyone’s physical nature and directly affects their temperament and health. The relative balance of the doshas—how each dosha interacts with the body’s seven constituent tissues (dhatus, discussed momentarily) and waste products (malas, also discussed in a moment)—determines one’s unique constitution. The doshas “are considered as the basic functional units of the body.”28 Thus, tridosha is the foundation of ayurvedic diagnosis, pathology, and healing. Sarngadhara writes that the humors themselves “are also considered to be body tissues (dhatu), because each one supports the body (dharana), as well as impurities. In that sense they are divided into five types. (Wind, choler, and phlegm are known as humors [dosa] because they corrupt [dusana] the body; as body tissues [dhatu] because they hold the body up; and as impurities [mala] because they foul it [malina-kara].)”29 It is precisely in the balance of the doshas that we come to our general and specific conditions, as the doshas “bind the five elements in living flesh.” 30 Yet only air, fire, and water, as the active and changing elements, are primary in the principle of tridosha, with ether and earth, respectively, serving as the space and supporting foundation for the tridoshic whole. 

Before further exploring the doshas, dhatus, and malas, consider the earlier statement that the doshas corrupt the body. Recall that everything in the manifest universe consists of the constituent elements of prakriti—the gunas of sattva, rajas, and tamas—on the journey from subtle to gross expression in a living person. Just how this manifestation occurs at the level of the unique person is determined by the balance of the doshas, which can be thought of as “that which is quick to go out of balance.”31 This implies the delicacy of health and life while also giving us a means for assessing health as a constant process of cultivating the balance of energies that constitute us in any given moment. Health is expressed in the equilibrium of our living tissues, which we maintain or lose based on the influence of the doshas: disturbance of the doshas causes disturbance of the tissues, whereas the normal state of the doshas is brought about through diet, medicine, and lifestyle.

To better appreciate how this works, we will next look closely at the three doshas and each of their five subtypes, offering various prisms to shed light on the myriad aspects of their manifestations, interactions, and effects. 

The Winds of Vata

Formed by the seemingly ethereal elements of air and ether (the latter either ethereal or mythological, depending on your beliefs), Sushruta tells us that vata (or breath, prana, vayu) is “free, eternal, and omnipresent, and because of this it is revered in all of the world as the Self of all creatures. It is the cause of the existence, origination, and disappearance of all creatures.”32 This primacy of vata is due to it being the “holy wind of God,” which when “not irritated maintains the balance of the humours, the body tissues, and the digestive fire.”33 Its function in its normal state is to provide energy for movement, including the internal movement of the tissues. In the words of Vagbhata, it is inherently dry, light, cold, harsh, fine, and mobile. The mobility (rajas) of vata makes it the governing source of movement and communication and allows the fire of pitta in our assimilation processes, which in turn serves to balance vata and kapha.34 For Sarngadhara the primacy of wind is made abundantly clear: “Choler (pitta) is lame, phlegm (kapha) is lame, the impurities (malas) and tissues (dhatus) are lame. They go wherever the wind takes them, just like the clouds.”35

While each dosha is present throughout the body, each also is said to dominate in specific areas as subdoshas.36 Vata is traditionally (i.e., in the ancient teachings) said to be most present in the colon, trunk, stomach, and heart, whereas contemporary ayurveda sources assert that it is dominant elsewhere: Lad has vata dominant in the “head, throat, diaphragm, small intestine, belly button, pelvic girdle, thighs, colon, and heart,”37 Tiwari has vata dominant in “the lower body, pelvic region, colon, bladder, urinary tract, thighs, legs, arms, bones, and nervous system,”38 and Pole reports that vata is “below the belly button, especially in the colon,” while also in the “bladder, thighs, ears, bones, and sense of touch.”39

The more specific manifestation of the life-force pranic energy of vata in the body occurs in five ways, what Caraka describes as the five vayus, giving us the prana-vayus, or vata subdoshas:40


	Prana-vayu: Here the general term prana is applied to its specific expression as wind as it enters the body through respiration, moving downward and inward to bring life energy to the body. It regulates breathing, causes the heart to beat, sustains the flow of blood and neurological impulses, carries food through the esophagus to the stomach, and is associated with cognitive function. Thus, as wind, prana-vayu is all about movement—of the whole body, thought, feelings, emotions, sensations, and perceptions. When still, it becomes as though a mirror, a silent witness to the fullness of existence, of consciousness. When disturbed, it is said to cause anxiety, fear, and anger along with respiratory and cardiovascular ailments, joint disease, and digestive disease. Curiously, it is traditionally said to be centered in the heart, while some more recent ayurvedic thinkers41 place its home in the brain (which is curious given that traditional ayurveda did not recognize the brain as the source of cognitive or larger neurological functions).42

	Udana-vayu: This is the upward manifestation of vata energy, including the upward flow of energy responsible for exhalation, speech, vomiting, and memory. It is thus also associated with feeling emotionally uplifted, physically stronger, and more mentally clear. When disturbed, it interferes with clear speech (and can cause stuttering), inhibits memory, and undermines one’s sense of purpose in life. As something opposed to prana-vayu, udana-vayu suggests slowing things down, being calmer, and quieting inside, thereby better sustaining the larger flow of prana and the sustained awakening of clear awareness.

	Samana-vayu: As the inward movement of prana, samana-vayu stokes the digestive fire as its energy moves to the center of the body, governing digestion by stimulating the secretion of gastric juices and digestive enzymes. Lad is very specific in stating that samana-vayu in the small intestine and navel accumulates bile in the gallbladder, opens the pyloric valve, and pushes the bile into the duodenum (the segment of the gastrointestinal tract that accepts food from the stomach).43 When disturbed, it causes indigestion, lack of nutrient absorption, and diarrhea. At a subtle level, samana-vayu is said to be associated with emotional resilience and discernment, including with respect to nutritional habits.

	Vyana-vayu: The full circulation of prana is accomplished by vyana-vayu, which diffuses wind energy throughout the body. Said to be in the heart, it sustains the cardiovascular and larger circulatory systems, transporting nutrients to tissues throughout the human organism and governing movement of the muscles. When disturbed, it causes dry skin, heart disease, edema, and other circulatory issues. At a subtle level, when in balance, it makes us healthier social creatures as we more easily circulate and share energy with others.

	Apana-vayu: Downward moving and most present in the pelvis, apana-vayu is said to be responsible for elimination as well as conception by regulating the urinary and reproductive systems. When impaired, it causes diarrhea or constipation, disrupts urination and menstruation, causes pain during sexual intercourse, causes premature ejaculation, and other problems, including osteoporosis and diabetes. When in balance, it allows us to more easily let go of the thoughts and things to which we might unnecessarily cling, allowing us to be nourished and cleansed.



The Fires of Pitta

Pitta (or choler) arises from the combination of fire and water. Vagbhata describes choler as being “somewhat unctuous, sharp, and hot, as well as light, smelly, diffusive, and liquid.”44 Of course we think of water as dousing fire, and fire as causing water to evaporate. But here they work together as the fiery juices of passion and metabolism, their watery quality protecting the tissues from being burned in the heat of transformation, with transformation its primary function. (Think of the fiery digestive juices being sufficiently tempered by the water element to prevent them from burning through the intestinal lining.) It is said to control the heartbeat, hormones, and body temperature, along with the liver and digestion. Pitta also plays a vital role in immunity, killing bacteria in the spleen, thermal regulation, and eyesight, as certain structures of the eye are associated with pitta (lens, cornea, and cones).45 Going further, as the digestive process leads to the nourishing of all cells, pitta is said to awaken intelligence and open us to pure consciousness. Although Caraka attributes various effects to pitta, including the powers of vision, digestion, and intelligence, he does not further classify them, as Sushruta does; Sushruta offers these five specific expressions of pitta:


	Pachaka Pitta: Said to be found in the liver, gallbladder, pancreas, duodenum, and small intestine as well as the saliva and stomach, pachaka pitta is first fire.46 A fire unto itself, pachaka pitta is also called the keeper of the flame as it supports the other expressions of pitta while relating to an alert, discriminating mind. The actions of pachaka pitta govern digestion in the stomach, duodenum, and small intestine. Once food is digested, pachaka pitta separates out nutrients from waste products. When out of balance, pachaka pitta causes indigestion and poor absorption of nutrients.

	Ranjaka Pitta: The second expression of pitta, ranjaka pitta, is responsible for the formation and maintenance of blood as it acts primarily through the liver (which ayurveda has traditionally and erroneously posited as the source of blood production) and spleen. From a root word meaning “to redden” or “color,” ranjaka pitta gives us our hair, skin, and eye color. Some go far beyond the understandings of traditional ayurveda theory to suggest that ranjaka pitta works in the bone marrow to produce red blood cells (which makes sense given that we now know that the liver does not produce blood). Ranjaka pitta also relates to the fiery emotions of anger and hate, helping to metabolize their expressions as they, too, are cooked in the fire of awareness.

	Sadhaka Pitta: Sadhaka pitta relates to memory, self-awareness, and general mental functioning, which until recently ayurveda theory had situated in the heart. Now that ayurveda recognizes that the brain has a neurological function, sadhaka pitta is said to be in charge there as well as for all neurochemical changes. When impaired, it is the source of mental disturbance and various neuroses, including addictions. 

	Alochaka Pitta: Animating and governing the eyes, alochaka pitta regulates visual perception. Disturbance of the alochaka pitta, which can arise from not allowing tears to flow, interferes with vision, clouds the whites of the eyes, and stands in the way of grasping the ultimate Truth.

	Bhrajaka Pitta: The fire of bhrajaka pitta gives the skin its warmth, luster, and glow. Giving us healthy skin, bhrajaka pitta helps to protect the body from pathogens while allowing the sense of touch, temperature, and pain. When disturbed, it causes various skin diseases as well as loss of tactile sensation. Its connection with emotion is revealed in blushing or becoming pale in reaction to certain types of feeling.



The Waters of Kapha

Formed by earth and water, kapha gives us structure and stability as the moisture of water binds the dry earth into shape. It is the phlegm that Vagbhata describes as “unctuous, cold, heavy, slow, smooth, slimy, and solid.”47 Kapha causes the formation of mucus and is present in the lymph, plasma, muscles, semen, connective tissue, and the white matter of the brain, where it is said to give the brain its structure.48 Thus, it is present throughout the body, its cohesive qualities give us shape, and its fluid qualities give us the ability to taste and smell, to nourish the joints, and to protect the lining of the stomach. When in balance, it is the source of stability, strength, and endurance.49 Again, Caraka does not specifically classify the kapha subdoshas, while Sushruta gives us five finer expressions of kapha:


	Kledaka Kapha: Regarded as primary among the waters, kledaka kapha originates in the stomach and creates its protective lining, forms mucus, and aids digestion. When aggravated, it causes nausea and indigestion and may lead one to excessive eating. Its imbalance also increases anxiety, insecurity, and loneliness, which also may lead to excessive eating as one attempts to fill emotional voids. It is also said to be about the lubrication of our nature, allowing us to more easily and fluidly be in our tissues and relate to others.

	Avalambaka Kapha: Sometimes called “the keeper of love,” this watery quality is found in the chest and more specifically in the heart.50 Avalambaka kapha gives vital support to the other expressions of kapha, gives the blood its plasma element, protects the lungs, and ensures the flow of energy to the limbs. When aggravated it causes laziness, respiratory disorders, and heart-related ailments.

	Bodhaka Kapha: Associated with the mouth, and more specifically the tongue, bodhaka kapha sends water to the tongue to create saliva, the sensation of taste, and to prepare food for digestion. The observed qualities of the tongue (color, texture) as well as perceived taste are ayurvedic tools for assessing certain qualities of health, as we explore later. When aggravated, bodhaka kapha interferes with the natural ability to sense toxic food and contributes to eating disorders. The qualities of bodhaka kapha thus teach us about cleanliness, moderation, and self-care.

	Tarpaka Kapha: Now understood to support the white matter of the brain and specifically cerebrospinal fluid, tarpaka kapha is said to nourish the brain and soothe the sense organs. When out of balance it distorts perception, causes psychological problems, and disturbs memory. It also teaches us about the lightness of being, inviting us to live more peacefully.

	Slesaka Kapha: With a stickier quality of kapha, slesaka kapha is found throughout the joints of the body where it provides lubrication for easier movement. When aggravated it lends to joint diseases such as arthritis. It teaches us patience, inviting us to be clearer as we create articulations (relationships) with others along our various paths.



In these various ways, the five great elements (mahabhutas) combine to compose the doshas, bringing the organizing principles of prakriti closer to their full realization in the tissues of the body. The balance of the elements in each dosha gives it its character and primary functions, with the various subdoshas accomplishing more specific functions in support of the overall integration of the tissues in each unique person.  

In the preceding pages, we have presented these interrelationships, functions, and effects in a very basic and general way, glossing over the fact that from ancient times to the present there have been significantly different theories and understandings that nonetheless share in the same general principles of Samkhya philosophy and the twenty-five tattvas. For example, among the ancients we find Caraka and Sushruta offering different and even conflicting views of the doshas, with Sushruta considering “the principle of blood” in combination with vata, pitta, and kapha. (Sushruta is generally more specific than Caraka, likely due to his being a surgeon.) Among contemporary ayurvedic sources, the differences are vast, as we have seen even with basic ideas such as where the doshas and subdoshas manifest in the body. Such differences persist into the understanding of the constituent tissues of the body, the dhatus: some give us all five elements, some four (earth, air, water, fire), while others (including Sushruta) give us only the three doshas as the building blocks of the body.51

The Dhatus—The Seven Constituent Bodily Tissues

The full manifestation of prakriti awaits the dhatus, the seven tissues that come into form and function as the complete and integrated living bodily organism, nourished and sustained through the seemingly magical dance of breath and food as they permeate the entirety of our bodymind. These are the tissues by which we live and die, tissues that, like the doshas, are formed from the interaction of ether, air, fire, water, and earth, with the transformational energy of agni, the essential force of transmutation. These tissues are formed in a natural order, with each a factor in the creation of the next. As quoted earlier, Sarngadhara summarizes it as follows: “They are generated from one another, being cooked in the heat of the choler. Blood comes from chyle, and from it comes flesh; from flesh is generated fat; from fat, bone; from that, marrow; and from marrow, semen is created.”52 At each level of manifestation there are two stages of transformation, from asthayi (unprocessed or immature) to sthayi (mature or processed), when it is fully nourished and stable in form and substance, with each dhatu present in the crystallization of the successive dhatus created from it. The quality of each successive manifestation is determined by the nature of the doshas and subdoshas in any person.


	Rasa dhatu: The product of digested food is called ahara rasa, the essence of food, what Caraka and the ancients refer to as chyle. This milky, sticky, kapha-like substance is transformed by agni into rasa dhatu, what today we understand as plasma and what in ayurveda is the first of the seven tissues and the precursor for the other six. The transformation of ahara rasa into rasa dhatu is said to take five days (as do all dhatu manifestations, thus full manifestation of the dhatus takes thirty-five days). This and each of the subsequent manifestations require proper food, a healthy mind, and healthy prana. When these are lacking, there are disorders in rasa dhatu, which one experiences as a bad taste in the mouth, lack of faith and clarity, and nausea.

	Rakta dhatu: As the agni continues its transformative (maturing) effect on the rasa, the rasa becomes asthayi rakta, or immature rakta dhutu, blood tissue. This blood tissue is seen today as purely red blood cells (separate from the plasma) that are rich in fiery ranjaka pitta. If rakta dhatu is defective, it produces excess bile. When healthy, it causes the maturation of asthayi rakta into sthayi rakta dhatu. 

	Mamsa dhatu: The further refinement of the rakta dhatu manifests asthayimamsa dhatu, muscle tissue that arises from the fiery force of ranjaka pitta acting in the rakta dhatu. Derived from the kapha dosha, mamsa gains shape and gives stability to the body while allowing movement. As the mamsa is nourished into its mature quality as sthayi mamsa dhatu it manifests as asthayi medas dhatu.

	Medas dhatu: This is fat tissue, dominated by the water element and kledaka kapha, giving the body energy, stamina, and a sense of being grounded. Its maturation into sthayi medas dhatu causes the formation of the asthayi ashti dhatu.

	Ashti dhatu: Dominated by air and space, the ashti dhatu is our bone and cartilage tissue as well as the source of teeth, hair, and nails. It will maturate into asthayi majja dhatu.

	Majja dhatu: In the maturation of bone and cartilage tissues, the refined nutrients transform bone and cartilage to produce bone marrow, which matures into sthayi majja dhatu and the precursor of the final tissues, asthayi shukra dhatu or asthayi artava dhatu.

	Shukra and artava dhatu: The most refined nutrients are formed from the matured majja dhatu, giving us our reproductive tissues: in men it is shukra dhatu, semen, and in women it is artava dhatu, ovum. The previous refinements are now manifest in their finest form, giving us their collective essences in the substances for procreation.



Etiology: The Causes of Disease in Ayurvedic Theory 

We have presented the general process of tissue development without addressing the extraordinarily detailed forces that come to bear, for better or worse, in determining the specific manifestations of the successively developed tissues. In the process of manifestation, there are many things that can cause aggravation and disharmony (dhatu-vaisamya) in the doshas and thus in the tissues. This disharmony, or disequilibrium in the dhatus, is how Caraka defines disease. Here we will discuss general causes of disharmony.

Sushruta tells us that the production of disease is due to deranged doshas pervading the body, whereas disease itself is described as the effects on the dhatus.53 Writing earlier, Caraka gives us three general causes of disease: 1) excessive, deficient, or wrongful use of sense objects, such as ingesting harmful substances, 2) hot and cold environments as they vary by season, and 3) the misuse of intelligence, meaning not doing the right thing at the right time with respect to sense objects (such as eating when satiated, or listening to unpleasant sounds). However, these are predisposing causes (nidanas), which in and of themselves do not create disease. Rather, they act on the doshas, which in turn act on the constituent bodily tissues, vitiating them—ultimately causing diseases that are classified as nija, meaning arising from an abnormal condition in the body. According to Caraka, disease can also be caused by accident (agantu)—including the acts of spirits, ingestion of poison, or violence—or by mental diseases (manasa) arising from conditions of the ego. In yet more refined classifications, Sushruta offers several further delineations of disease, starting with adhyatmika (physical, including hereditary, congenital, and dosha derangement), adhibhautika (caused by weapons or wild animals), and adhidaivika (acts of God or nature, whether seasonal, providential, or natural processes such as aging).

The nidanas act on the doshas in specific ways, possibly (but not necessarily) making them deficient or excessive, which, if aggravated, in turn causes them to vitiate the dhatus and manifest various symptoms. One can look more closely to consider how the relative deficiency or expansion of each dosha affects the other two, and how deranged doshas (and subdoshas) specifically affect each dhatu. Each affected dhatu, in its state of nourishment, affects the others in a cascading galaxy of cause and effect throughout the bodymind. This enables one to delineate cause and effect from the nidanas to every specific condition found in the body. In this we have the core practices in ayurveda diagnosis, prognosis, and prescription.






3

Modern Medical Science




Science may provide the most useful way to organize empirical, reproducible data, but its power to do so is predicated on its inability to grasp the most central aspects of human life: hope, fear, love, hate, beauty, envy, honor, weakness, striving, suffering, virtue.

—Paul Kalanithi



The scientific method claims to approach health and healing with empirical evidence and a rational understanding of the human bodymind. In contrast to relatively unchanging methods of magico-religious, faith-based, and folk approaches, modern medicine attempts to build and organize medical insight in the form of replicable and verifiable explanations and predictions, seeking understanding based on facts rather than belief. This method applies sciences such as anatomy, biochemistry, epidemiology, immunology, neuroscience, pathology, and toxicology to understanding disease, trauma, and healing. In doing so, the scientific understanding of the human body rests upon systematic research in accordance with logical principles of reasoning, gradually building a storehouse of reliable methods and techniques for practical application.

The very sound of this can be deafening to those who believe in the power and efficacy of approaches such as naturopathy and faith-based healing that generally eschew methodical science in favor of congruence with spiritual faith or philosophical beliefs such as vitalism.1 As medical anthropology shows us, ancient medicine—including animism’s spirited objects and spiritualism’s appeal to deities—not only makes a certain sense in various social, cultural, and historical contexts, but it can offer insights into the integration of traditional and scientific approaches.2 Even with tremendous advances in medical science, there is still an art to healing for at least two reasons: first, there is always an element of human sensitivity or intuition in every aspect of human experience and communication; and second, the historical development of medical science arose from and retains many elements of traditional and intuitive medical arts. Put differently, the subjective or personal dimension of experience and insight on the part of both healer or physician and patient matters, with the artful ways of the doctor, therapist, or care-receiver often being of great significance.

From Mysticism to the Scientific Method
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Figure 3-1: Hippocrates


This point gains favor when we appreciate the etymology of the word medicine and the historical development of the medical sciences. The term medicine comes into English from the Latin medeor, meaning “heal” or “cure,” its adjective medicus, “healing” or “curative,” is later found in the expression ars medicina, “the art of healing.” In the Egyptian Imhotep’s third-century-BCE medical treatise, the likely source of the Edwin Smith Papyrus,3 we find a commitment to systematic anatomical, physiological, and pathological observation along with hieratic—priestly—admonition and guidance. As we saw earlier, the ayurvedic surgeon Sushruta gave us detailed surgical procedures while embracing a mystical understanding of life and retaining many aspects of magico-religious technique. Even with Hippocrates, perhaps first among the so-called fathers of medicine, we find a rational approach, yet his now ubiquitous oath was then sworn on several gods. Galen, the highly accomplished Greek medical researcher and physician, who while opposing the Stoics in insisting upon the unity of bodymind was himself inspired to go into medicine rather than politics based on his father’s dream that the god Aesculapius commanded it so. The mystical persists, sometimes with reason. 

The development of largely Western scientific medicine from the Egyptians and Greeks forward reflects larger sociocultural, religious, and philosophical movements. Tapping into the materialist teachings of Democritus, Hippocrates (460–370 BCE) sought to align philosophy and medicine, proposing that disease arises from the environment and lifestyle, not gods or other mystical forces. More specifically, he proposed a humoral theory in which the balance of four essential bodily fluids—blood, yellow bile, black bile, and phlegm—most directly influence a person’s nature.4 Cures were to be found in rebalancing a person’s humors through simple treatments involving diet, exercise, and sleep, giving us one of the earliest expressions of a formal naturopathy. To be sure, Hippocrates went further, developing potent drugs, surgical techniques, and medical devices to improve a patient’s prognosis. His humoral theory, as applied to health and medicine, became widely accepted across the span of the next 2,000 years of medicine. 
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Figure 3-2: Pedanius Dioscorides


Yet in the immediate wake of Hippocrates’s empirical work, Aristotle, whose biological writings certainly reveal interest in empirical evidence, tended to be far more speculative, arguing that causes are found in their effects, a teleological formulation that remains common in contemporary evolutionary biology.5 While attempting rational investigation, he retained space for the soul, albeit a “rational soul” that is expressed through the human heart (not brain), yet has an existence independent of the body while no less the animating principle of human life. It thus makes sense that Aristotle maintained the existence of a fifth element, ether, where there is space for anything one might imagine or choose to believe. 

Application of humoral theory depends upon knowledge of medicinal interactions when prescribing drugs. Just as in ayurveda, the drugs of the day were primarily found in nature, not in laboratories, and had a primarily botanical basis—one that varied based on the geographical distribution of plants. The Greek physician and botanist Pedanius Dioscorides (40–90 CE) systematically researched this early form of pharmacology, producing the five-volume pharmacopeia, De Materia Medica. This work found translation into Latin and Arabic and was the foundation of European pharmacopeia through the nineteenth century,6 eclipsing the Hippocratic corpus through the early modern period of medical science.

Then came Galen (129–216 CE), of Greek lineage but a Roman citizen, who built upon the work of Hippocrates (including the concept of four humors) to make vast contributions to early medical science, with significant insight into anatomy, physiology, pathology, pharmacology, and neurology.7 His fame, suggests Guido Majno, “rests on a self-made monument of two and a half million words: twenty-two volumes … about two-thirds of what he wrote; the rest is lost.”8 This contribution to medical science “dominated medical thinking for more than a millennium.”9

He opposed the dominant Stoic paradigm that held the separation of body and mind, insisting that the organs of thought are to be found in the tissues of the body, prefiguring twentieth century somatic theory and neuroscience. He would also apply this as a theory of embodied experience in his approach to psychological problems, using what he called “talk therapy” to draw out deep mental tendencies as a curative method, thus prefiguring twentieth century psychotherapy.10 Galen’s work on physiology was particularly profound, going beyond Hippocrates’s understanding of the humors to offer a detailed model of normal body functions as relying on three specific qualities of pneuma (air, breath) in the interactions of the lungs, heart, liver, and brain. He also deeply tapped into the De Materia Medica in his writings and medical practice. Yet as insightful as he was, his research, much like that of his Indian contemporaries, was limited by the religious-based prohibition against human dissection. Imagine trying to understand internal anatomy and physiology without ever peering into a body, except through wounds and natural orifices.
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Figure 3-3: Galen


The Greeks made three major contributions to medicine, starting with the idea that disease is a natural phenomenon that can be understood as such, even if the mysteries and miseries of disease and injury were still given some explanation (and much solace) by religion and superstition. Second, the Greeks gave us a theory of humors and with it a set of principles for cultivating a healthy lifestyle based on exercise, diet, and sleep. Finally, they gave us the botanical tools for creating medicinal substances that could cause sleep, induce vomiting, heat or cool the body, and even control pain. Fortunately, much of Greek medical theory and research was translated into the Arabic and Persian languages, for medieval Islamic medical traditions would be the primary source of their transmission after the fall of the Greek and Roman empires.
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Figure 3-4: Avicenna


The syncretic work of the Persian polymath Avicenna (980–1037 CE) during the Islamic Golden Age marks one of the most significant contributions to the early development of medical science. Tapping into the received knowledge and wisdom of Greek, Indian, Persian, and Roman medical texts, his fourteen-volume Canon of Medicine applies reason and logic to medicine and pharmacology in keeping with his Islamic faith. But it is his practical medical contributions that most gained traction. Avicenna (the Latin form of the Persian Ibn Sina) addressed anatomy and physiology, diseases and symptoms, the nature of the breath, and psychology. He discussed the preventative benefits of exercise, emphasizing self-massage, exercise, and sleep as the three pillars of health. His work clearly marks significant progress in the development of medical knowledge, and, as a complete medical textbook, the Canon of Medicine would go on to be the principle medical text in Europe up through the sixteenth century, including in European universities beginning in the twelfth century.

Yet we find utter stagnation in medical knowledge in Europe through the Middle Ages as religious authorities enforced their dogmas and doctrines that explained ailments in purely metaphysical and spiritual terms. It is only with the Black Death in Europe in the late fourteenth century and the emergence of the Renaissance that we find the reemergence of scientific exploration of medicine, the other side of which is the gradual dismissal of medicine based on religious authority, belief, and tradition when found to be untrue.

The second plague, a pandemic that originated in Central Asia around 1345 and killed over half of Europe’s population in just a few years, hit Italy especially hard.11 Typical prescriptions of the day were derived from the idea that the plague was God’s will, making acts of repentance the primary cure. Other prescriptions included strapping live chickens around the lymph nodes, drinking potions laced with arsenic and mercury, and wearing herbal garlands to fend off the evil spirits. Historian Barbara Tuchman maintains that the horrors of the pandemic led to a greater focus on life in the here and now, including a growing openness to questioning previously held truths about nature and life, especially as the tools and ideas of open-minded thinkers provided increasingly sound explanations for the nature of things than those prescribed by traditional authoritative sources.12 The Copernican revolution’s heliocentric model (Earth is not the center of the universe, and this planet of ours revolves around the sun, not the other way around) and multiple other discoveries—including in medicine itself—led to progressively deeper scientific study of human anatomy and physiology, the nature of disease, and methods of healing. By the sixteenth century, Avicenna’s Canon became a standard textbook in European medical schools, even as those schools paid homage, if not fealty, to the Church.
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Figure 3-5: Da Vinci’s Vitruvian Man







Scientific Discovery in the Early Development of Modern Medicine


	Andreas Vesalius publishes the seven-volume De Humani Corporis Fabrica, 1543.

	Michael Servetus correctly describes pulmonary circulation in Christianismi Restitutio, 1553.

	Zacharias Janssen invents the microscope, 1590.

	William Harvey provides a complete and detailed description of the circulatory system in Exercitatio Anatomica de Motu Cordis et Sanguinis in Animalibus, 1628.

	Antonie van Leeuwenhoek, discovers microscopic blood cells, bacteria, and microorganisms, 1670.








Perhaps the most significant development in the early modern period of medicine came in the gradual acceptance of the practice of dissection. The first known dissection was conducted by Mondino de Liuzzi (1270–1326) in 1315, resulting in his 1316 book on anatomy, the first ever written based on looking inside a human being.13 By the sixteenth century, dissection would become increasingly widespread, and with this insight medical science would benefit from the extraordinarily detailed anatomical drawings of Leonardo da Vinci and others. The greatest early anatomist among those others is Andreas Vesalius (1514–1564), whose De Humani Corporis Fabrica (1543; “On the Fabric of the Human Body”) gives detailed illustrations along with medical explanations. 

Scientific Advances

The insights of the anatomists would disturb and revolutionize existing medical theories and practices as they revealed actual—as opposed to imagined or deduced—structures of the human organism. This process of discovery, one that adds light to our understandings even as it casts a shadow over some of the experimental, speculative, yet comforting ideas of past ages, continues to this day with more and more refined technologies for looking inside of living human beings.

Thus, humanity learned a lot in the three hundred years of scientific exploration from the beginning of the Renaissance onward, some of which fundamentally changed our approach to disease and healing. Yet despite all we learned, we still knew very little, still embraced superstitious and faith-based methods, and still experimented (however fruitfully or morbidly), giving practical expression to Aristotle’s famous quip that, “the more you know, the more you know you don’t know.”

In the eighteenth century Age of Enlightenment we find wide application of scientific methods to the development of medical knowledge. By utilizing increasingly powerful technological instruments such as the microscope, conducting empirical tests, measuring results, and replicating studies to verify results, scientists made life-changing discoveries. Germ theory and the larger emergent field of biochemistry helped us understand that many diseases arise from pathogens entering the body from outside. Smallpox had killed millions upon millions over the centuries due to lack of scientific understanding, including in India where it reached epidemic levels (and where the response was to worship Sitala Mata, the goddess who was thought to both cause and alleviate the condition).14 After this point in time one could take a vaccine to acquire immunity to the disease.






Scientific Medical Discovery in the Age of Enlightenment Through the Nineteenth Century


	Louis Pasteur demonstrates the relationship between germs and disease, 1860–64.

	Charles Darwin discredits the theory of transmutation and describes the principles of natural selection in biological evolution, 1859.

	Joseph Lister publishes Antiseptic Principle of the Practice of Surgery, 1867.

	Robert Koch develops four postulates for isolating disease-causing organisms, 1880.

	Wilhelm Röntgen discovers x-rays, 1895.

	Alexander Fleming discovers antibiotics, 1928.
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Figure 3-6: Nineteenth Century Bloodletting


After the earliest inoculation for smallpox there were steady advances in germ theory, bacteriology, and soon immunology, including Theodor Schwann’s discovery of the role of microbes in putrefaction (1837), Friedrich Henle’s germ theory of disease (1840), Louis and Marie Pasteur’s concept of therapeutic vaccination (1885), Heinrich Koch’s demonstration of cutaneous sensitivity (1891), Paul Ehrlich’s theory of antibody formation (1900), and Karl Landsteiner’s identification of blood groups (1901). In human anatomy, there was already considerable pre-Enlightenment insight in the work by the Egyptians (from as early as 1600 BCE, with a school of anatomy in Alexandria by the third century BCE), the Greeks (the Hippocratic Corpus reveals detailed knowledge of the musculoskeletal system, followed by Galen’s second-century research into anatomy), and the Belgian scientist Vesalius (his sixteenth century dissections and vivid drawings revolutionized the human anatomy). However, it pales against the precisely detailed understandings made possible by technology. We find similarly monumental advances in every area of scientific medicine in the wake of the Enlightenment, with many informing others within the subdisciplines of medicine (for example, advances in molecular biology contributed to understanding the structure and function of glands). 

Despite these advances in medical science, belief-based, pseudoscientific methods such as bloodletting (for proper balance of the humors) and trepanation persisted well into the late nineteenth century and even early twentieth century, this despite evidence at the time that they were mostly harmful. Some healers advocate these and other unfounded techniques even today.

With the arrival of the twentieth century, we had achieved relatively profound advances in science-based medical knowledge, certainly in contrast to the mostly intuition- and speculation-based understandings of earlier times. In the past one hundred years our knowledge has grown exponentially, especially with the use of technologies such as the electron microscope, magnetic resonance imaging (MRI), and more refined methods for isolating and studying the interaction of different cells. Today, we have sophisticated neonatal intensive care units (NICUs) to help newborn babies survive conditions that would have killed them just two generations ago, heart transplants are routine, and yoga students who fail to check their ego at the door and consequently blow out their knees in ill-aligned warrior poses or forced lotus poses can simply have their knees replaced in a common orthopedic procedure.

Conclusion

The advances in medical science seem to generate nearly as many questions as they answer. One question has to do with just how much—and what quality—of evidence one should apply in making health and medical decisions. In what we now call “evidence-based medicine,” decisions are optimized based on the use of evidence that indicates best practices. Although this might sound perfectly rational in today’s world of rationality, as we have seen, it has not been and still is not always necessarily so. Despite advances in biomedical science, traditional approaches and their underlying assumptions are very much with us today, sometimes as irrational superstition, sometimes as exhaustively considered theories and apparently beneficial practices. As we explore in Chapter 4, we might find beneficial insight in subjecting so-called alternative or nonscientific methods (chakra therapy, crystals, cupping, homeopathy, and others) to well-designed and conducted research with randomized controlled trials.15

We know there’s an endocrine system; we believe there are nadis. We know there is a brain with cognitive functions shaped by our genetic endowment; we believe there are chakras that embody inherited mental tendencies. We know that the parasympathetic nervous system regulates the body’s unconscious actions; we believe that doshic imbalance affects heart rhythm.16 Meanwhile, much of what we know is affected by what we believe: one might “know” they have a toothache while believing it is caused by a disaffected deity, leaving open the choice of seeing a dentist versus praying to a god (or doing both). One might also so strongly believe in the power of something, say, the immune-system-strengthening effect of echinacea and golden seal, that it has the expected benefit. (This is an example of the placebo effect). Or one might know that the cartilage in her hip is nearly gone based on x-rays and MRIs, but believe that living life more lightly and gracefully is preferable to an invasive hip replacement procedure—and as a result be happier living (even while hurting) with the deteriorating hip cartilage.

Put differently, it behooves us to do our best to know all we can, to honor our beliefs and those of others in matters of life, health, and dying, and to be open to the interaction of knowledge and belief in the care we give and receive. This attitude is well expressed in much of complementary, alternative, and integrative medicine. In the following chapter we explore how we might better integrate these often antagonistic approaches to health and healing.
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Integrating the Healing Arts and Sciences




Uncertainty is an uncomfortable position. But certainty is an absurd one.

—Voltaire



We live in a world of diverse ideas about health, wellness, and the practices that might best support living in the healthiest ways. There is similar diversity and even conflicting ideas and practices regarding the treatments for what ails us. For the purposes of initial exploration, we can usefully recognize that some of us approach matters of health and well-being with a Western medical perspective that insists on scientific evidence-based practices, while others approach health with a more holistic perspective that taps into a wide variety of what have come to be called alternative medicine and well-being practices. Whereas the former is increasingly specialized and primarily focused on finding cures and reducing specific symptoms, often very effectively, the latter is more focused on the whole being and the personal transformations that can reduce suffering and promote a sense of abiding well-being, often very effectively. Although this represents a wide continuum of typically divergent thoughts and practices, with considerable innovation in between its often opposing or conflicting ends, a basic question we face is how best to integrate various approaches in cultivating health and wellness. In order to get at this, we will look at the ends of the continuum before considering how they might be best integrated with our primary focus on healing in and with yoga. 

The Efficacy and Limitations of Scientific Medicine

Since the early twentieth century, we have witnessed amazing biomedical discoveries that have revolutionized health care and led to increased life expectancy around the world. We have gained new and more accurate understandings of diseases, injuries, and other sources of disturbed well-being and how best to treat them, with new discoveries and technologies showing promise for further eradication of disease and better treatment. The burgeoning developments in medical knowledge, technology, and skill might be taken for granted if only because they are increasingly part of common experience in the modern world of medical care. But imagine not knowing that germs exist, let alone how and why they can be pathogenic. Imagine no anesthetics, vaccines, antibiotics, x-rays, insulin, sonograms, or magnetic resonance imaging (MRI). Such was the state of medicine just a century ago (and still is today in many places mired in poverty).

With this in mind, note that life expectancy in the United States, Germany, and England in 1900 was around 43 years of age (in India it was 24 years, in China 32 years),1 with pneumonia and influenza being the leading causes of death (prior to the 1910 Spanish Flu pandemic), followed by tuberculosis, gastrointestinal infections, heart disease, and stroke. By 2010, life expectancy in the United States, England, and Germany was close to 80 years of age, with heart disease and cancer being the leading causes of death (in India life expectancy in 2010 was 65 years, in China, 76 years).2 We have nearly doubled life expectancy globally, with the greatest advances in societies with access to clean water, sanitation, and modern health care services. Death by all causes per 100,000 of the population today is about half of what it was in 1900. The most common causes of death in 1900 are rarely causes of death today, except in places where there is a lack of access to modern scientific medicine and to clean water, sanitation, and nutritious food. 

Clearly, humanity has made major progress in the quality and longevity of life with the advancement of medical education, scientific research, and treatment technique.

Advances in medical science and social and environmental conditions (especially greater social equality, clean water, and sanitation)3 get primary credit for the improvement in global health conditions in the last century.4 To be sure, the early twentieth century optimism that all disease would be eradicated by now was clearly faulty, especially given the current epidemic of obesity, the prevalence of diabetes, and the ongoing mysteries of cancers, all of which are most prevalent in advanced industrial and technological societies. Still, with increasing knowledge of human biology and the pathophysiological basis of disease, we have developed treatments that directly address and relieve the symptoms and underlying conditions of many illnesses, often with seemingly miraculous results. Consider that in nineteenth-century Europe one in four deaths was due to tuberculosis, at the time a condition commonly blamed on vampires, evil spirits, and other mysterious forces. Albert Calmette’s and Camille Guérin’s successful development of the BCG vaccine in 1906 and the later development of streptomycin finally provided an effective—seemingly miraculous—treatment and cure.5 Medical breakthroughs with smallpox, syphilis, and tuberculosis arguably changed the world, enabling people to live better lives when they otherwise would have greatly suffered until death. In 2015, rubella—which has killed or permanently harmed millions of babies—was eliminated from the Americas.6

The rational scientific approach to medicine (synonymously and sometimes derisively called conventional, scientific, Western, or allopathic medicine) is giving us more and more of this type of specialized insight into disease and health, with very promising areas of further research and development in biology, chemistry, physiology, pharmacology, neurology, and technology, all of which are occurring more rapidly than ever. Much of this advancement in medical science is rooted in the 1910 Flexner Report, which addressed medical education in the United States and Canada.7 The report highlights the importance of high standards of medical education based on adherence to the scientific method, which led to increasingly focused and specialized scientific medical discoveries—often at the expense of medical teaching and patient care.8 Increasingly specialized medical science gives us increasingly specialized medical diagnosis and treatment, which in turn gives us increasingly specialized medical professionals with tremendous knowledge and skill in their narrow areas of specialization. If one has a special condition, for example, atrial flutter, it might be wise to see a physician who specializes in cardiac arrhythmias rather than one’s primary care physician, acupuncturist, or local shaman, even though the latter might give you a greater feeling of hope, which as we shall see most definitely matters in healing and quality of life, especially with life-threatening conditions.

Yet despite what might seem like science-fictional advances in medical science and method, all is not well in the world, including in the field of medicine and with health in general. Medical care is increasingly expensive, with the highest quality care out of reach for most people. Even when one has access to the most specialized care, the experience is often more one of specialized intervention than empathetic and compassionate human caring—and a feeling of care matters in health and healing. Although there are significant individual exceptions, the more specialized the medical provider, the less the provider is capable of appreciating, let alone addressing, the more general conditions and needs of their patients. Unfortunately, this means that with increased specialization, we typically find decreased quality in the physician-patient relationship, moving us further away from the earliest considerations of medicine expressed in the Hippocratic Oath and the less commonly known Oath of Maimonides.

The Oath of Maimonides


The eternal providence has appointed me to watch over the life and health of Thy creatures. May the love for my art actuate me at all time; may neither avarice nor miserliness, nor thirst for glory or for a great reputation engage my mind; for the enemies of truth and philanthropy could easily deceive me and make me forgetful of my lofty aim of doing good to Thy children.

May I never see in the patient anything but a fellow creature in pain.

Grant me the strength, time, and opportunity always to correct what I have acquired, always to extend its domain; for knowledge is immense and the spirit of man can extend indefinitely to enrich itself daily with new requirements. Today he can discover his errors of yesterday and tomorrow he can obtain a new light on what he thinks himself sure of today.

Oh, God, Thou has appointed me to watch over the life and death of Thy creatures; here am I ready for my vocation and now I turn unto my calling.



Many, if not most, physicians are motivated to study and practice medicine for its meliorative effects: they want to make people’s lives better through better medical science and service, and they usually do. But from the earliest days in medical school until well into one’s medical career, there are many interests at play that can compromise or altogether undermine this moral and personal commitment. One might begin by addressing the notoriously stressful conditions of medical school and residency, often rationalized as being similar to the basic training of military recruits who are steeling themselves in preparation for the battles to come.9 Add the loss of physician autonomy in the growing world of managed care in which insurance companies and large medical corporations can veto physicians’ treatment recommendations, and we are moving further and further away from the qualities of care that promote health and healing. The Oath of Maimonides is fading against the potent forces of medicine-as-business.

One could characterize this as a crisis in medical care, with rising costs, alienated medical labor, and patients choosing potentially charlatan or simply ineffective alternatives out of perceived need, confused belief, or frustration. Yet even if all were well in these areas of the medical world, we would still face the reality that despite advances in medical science and technique, many people are made worse, not better, as a direct result of some medical procedures, prescription drugs, and impersonal qualities of care.10 This might be a significant part of explaining why more and more people are running out the doors of conventional medical institutions and turning to alternative forms of medicine. It also invites us to appreciate the term “crisis,” the Mandarin Chinese character for which conveys the dual meanings of danger and opportunity. As we explore further here, we are not interested in throwing out the proverbial baby (informed and effective rational health care) with the bath water (the ill effects of many medical practices), but instead in bathing that baby in nourishing waters of care that tap the monumental insights of scientific medicine while reorienting medicine around the health and healing of whole human beings to complement the narrow focus on curing ailment or repairing injury.

The Efficacy and Limitations of Holistic Medicine

Most people want to be healthy, to experience every moment of life with the greatest sense of wholeness, balance, and well-being. When we consider health, as Andrew Weil suggests, as “a dynamic and harmonious equilibrium of all of the elements and forces making up and surrounding a human being,” it opens us to appreciating a much broader perspective on well-being.11 Rather than approaching health as simply the absence of disease and applying specialized treatment protocols to dehumanized patients, which is a tendency we find in conventional medicine, the holistic perspective on health looks at the entirety of one’s life conditions and develops caring and healing (especially self-caring and self-healing) strategies tailored to the unique life of the individual. 

In appreciating the whole person—(as we mentioned earlier, the very term “health” is rooted in proto-German and Old English words meaning “whole”)—holistic medicine looks at everything that affects one’s health and well-being, including stress, exercise, nutrition, relationships, one’s sense of meaning and purpose in life, and the natural and social environments. With this expanded view of human health, the holistic health paradigm invites us to relate to health as a continuous, dynamic process of self-care in which the qualities of personal experience and social connectivity matter. In doing so, we open to understanding that our various conditions have everything to do with all we have uniquely inherited and all we have uniquely experienced in our individual lives, with this life experience involving all we have done, thought, felt, and wittingly or unwittingly ingested into our being up to the present moment. We sense that how we are presently living our lives, including our emotional states, nutrition, sleep, relationships, and qualities of meaning, is reflected in our sense balance (or imbalance) and well-being (or dis-ease). This sensibility is ancient.

The recent mantras of holism and holistic health are mere echoes of their ancient roots and long history. Holism is very much at the heart of the most ancient medical systems, whether Hippocratic, ayurveda, or traditional Chinese medicine (TCM). The entire Hippocratic Corpus—and much of ayurveda and TCM—is predicated upon fully appreciating and treating whole human beings based on the most thorough understanding of the patient’s life: social and familial circumstances, environmental conditions, lifestyle, where one has traveled, and any other factors that might affect one’s presenting condition. 

This understanding is grounded in an underlying naturalism in which disease is seen as having natural causes that are best resolved with natural treatments, even if it is ultimately understood within a spiritual philosophy that maintains room for supernatural forces; if one is mystified by the condition, then prayer, sacrifice, or other rituals can be invoked. The humoral philosophies (both Indian and Greek) offer exhaustive explanations for how human health rests in the healing power of nature—vix mediatrix naturae—and/or spirit. Since disease is seen as arising from imbalance in one’s humoral constitution, and restoration of balance is achieved primarily by natural forces, the purpose of medicine, treatment, or ritual is to tap into one’s innate healing capacities (or to appeal to those of a deity) that allow the bodymind to heal. 

Although this holistic individualism focuses on the unique needs of the individual person, there is recognition that environmental conditions and social relationships in the community are an integral component of the whole picture of human health (a view that underlies ancient-to-contemporary public health initiatives). In connecting human wellness and healing with the larger environment, ancient-to-modern holistic approaches have also looked to nature’s abundant botanical diversity for medicines, leading to the various iterations of materia medica—compendiums of plants and herbs and their curative or palliative benefits. We also find an abiding sense of spirit amidst these naturalisms, with openness to the mysteries of life, disease, and healing that sometimes seem or are understood to be altogether magical, metaphysical, or miraculous.

Why have these sensibilities of holism, so deeply rooted in human experience and culture, not easily persisted to the present? The steady rise of scientific medicine from the Renaissance forward, particularly after the eighteenth century, gradually displaced holism with dispassionate molecular analysis of the mechanisms of disease and the related fields of specialization that collectively reduced human beings to so many seemingly disconnected parts and their interactions. Early modern scientists were surely doing their best to give better natural explanations for disease in a world in which disease was still mostly considered in various traditional and superstitious ways. As scientific researchers progressed in their medical discoveries, the intertwined rope of magic, religion, and medicine tended to unravel, despite resistance from the powerful forces of tradition, superstition, and institution. By the mid-nineteenth-century there were strong political movements in favor of scientific medicine and in opposition to what many scientists at the time (and today) considered to be unscientific medicine, some of which was ridiculously dangerous quackery, and some of which today shows efficacy or at least promise in curing disease, promoting healing, or offering hope.

It is in the early period of social and political conflict between scientific and holistic medicine that we first find the various alternatives to conventional medicine collectively referred to as alternative medicine, which covers a widely and wildly diverse array of practices of varying efficacy. The ideological hegemony of allopathic medicine as “medicine” achieved by the inestimably powerful American Medical Association (AMA), formed in 1846, makes all non-allopathic (non-AMA) approaches “alternative” by definition. Since the rise of the AMA, most developments in alternative medicine have primarily occurred outside mainstream medical institutions. This is a direct consequence of the AMA’s ruthless mid-nineteenth-century campaign to discredit and marginalize what it considered unscientific medicine (particularly increasingly popular homeopathy, chiropractic, and osteopathy). Thus, whereas it appears that most approaches to medicine in ancient-to-modern times emphasized holism and connectivity—with nature, loved ones, community, and spirit—an irony of modern to contemporary scientific medicine is its tendency to minimize, mischaracterize, and dismiss the relevance of both. 

This began to change in 1991 when the U.S. National Institutes of Health (NIH) established the Office of Alternative Medicine (OAM) with a mission “dedicated to exploring complementary and alternative healing practices in the context of rigorous science.” The “rigorous science” element soon met resistance, including with U.S. Senator Tom Harkin, a strong advocate of alternative medicine, stating that, “It is not necessary for the scientific community to understand the process before the American public can benefit from these therapies.”12 OAM moved forward in exploring nearly the entire gamut of alternatives to mainstream medicine. One OAM board member, Barrie Cassileth, reacted to what some considered the alternative medicine free-for-all at OAM, stating that, “The degree to which nonsense has trickled down to every aspect of this office is astonishing … It’s the only place where opinions are counted as equal to facts.”13 Paul Berg, a Nobel laureate in chemistry, wrote to Congress: “Quackery will always prey on the gullible and uninformed, but we should not provide it cover from the NIH.”14 The president of the American Physical Society also wrote to Congress, complaining that OAM is “an undiscriminating advocate of unconventional medicine … some of which violate[s] basic laws of physics and more clearly resembles witchcraft.”15

Notwithstanding such vociferous opposition, OAM’s budget increased to support clinical trials and its name was changed in 1998 to the National Center for Complementary and Alternative Medicine (NCCAM), with CAM defined as “those treatments and health care practices not taught widely in medical schools, not generally used in hospitals, and not usually reimbursed by medical insurance companies.”16 Thus, despite the AMA’s and other political, scientific, and religious organizations’ steadfast opposition to alternative medicine and their broad success in excluding alternative approaches from medical education, hospitals, and insurance reimbursement, alternative medicine has largely thrived. 

In 2014, NCCAM again changed its name; it’s now the National Center on Complementary and Integrative Health (NCCIH). Replacement of the term “alternative medicine” with “integrative health” may diminish the impression that NCCIH research, training, and outreach includes quackery, even as it supports research and education around many types of alternatives, including yoga asana, pranayama, and meditation.

The NCCIH’s new mission and vision statements symbolize this opening to a more inclusive and truly complementary medicine: 


The mission of NCCIH is to define, through rigorous scientific investigation, the usefulness and safety of complementary and integrative health interventions and their roles in improving health and health care. NCCIH’s vision is that scientific evidence will inform decision-making by the public, by health care professionals, and by health policy makers regarding the use and integration of complementary and integrative health approaches.17



It also defines its terms, offering what are likely to become broadly accepted distinctions. “Complementary” is where a nonmainstream practice is used together with conventional medicine; “alternative” is where a nonmainstream practice is used in place of conventional medicine; and “integrative” is where conventional and complementary approaches are coordinated with each other. NCCIH categorizes complementary health into two approaches: “natural products,” including botanicals, vitamins, and minerals, and probiotics; and “mind and body practices, including yoga, chiropractic and osteopathic manipulation, meditation, massage therapy, acupuncture, relaxation techniques, tai chi, chi gong, healing touch, hypnotherapy, and movement therapies such as Feldenkrais, Alexander Technique, Pilates, Rolfing Structural Integration, and Trager psychophysical integration.”18

Although NCCIH is the U.S. federal government’s lead agency for scientific research on complementary and integrative health approaches, it is not alone in this endeavor. For example, The Bravewell Collaborative, a private foundation, chooses and manages its own integrative health initiatives, including those in partnership with the Consortium of Academic Health Centers for Integrative Medicine (CAHCIH). In 2015, CAHCIH reported over 60 major medical schools, medical centers, and research institutions across North America as members involved in significant alternative medicine research and practice, including schools of medicine at Johns Hopkins, Stanford, Harvard, all four University of California medical campuses, Yale, Duke, University of Toronto, and Universidad Autónoma Guadalajara. Kripalu Center for Yoga and Health and the closely related Kripalu Institute for Extraordinary Living are partnering with NIH and major universities to research specific effects of yoga with children in schools and in other topical areas, including obesity and diabetes. 

How will this broad societal embrace of alternative approaches play out? One can reasonably conclude from the sheer volume of current institutional commitments that alternative medicine is here to stay, including those approaches that include various elements of yoga, this despite continuing opposition to anything outside of evidence-based practices from within the medical community and among many government officials and lawmakers. 

Even in the absence of mainstream involvement, two other forces continue driving the movement toward greater integration of conventional and alternative medicine: tens of millions of people are making daily choices to try alternative approaches to cures and to feeling more whole, and innumerable practitioners are offering alternative services that are making their way into the mainstream of society as more and more people choose them.19 Taken together, these various movements show considerable promise for more widely available and better-informed health options, and for more options that connect the diverse array of yoga practices with other forms of care and therapy in order to offer therapeutic services.

Yet all is not so well in the world of alternative medicine. The many options for alternative methods of curing, healing, and living more wholly vary from some that have proven or apparent efficacy and some that plainly do not, even to the degree of being harmful. There are valid concerns raised by critics of some forms of alternative medicine, starting with some people being drawn to quack treatments over efficacious treatments and consequently worsening their condition (including their financial condition). All approaches deserve consideration in assessing their efficacy, not merely through the prism of theories of health and wellness, but through the practical prism of promoting health and wellness. 

Healing and Curing: Toward an Integrative Approach

There are many adjectives modifying the concept of medicine: scientific medicine, alternative medicine, allopathic medicine, rational medicine, intuitive medicine, herbal medicine, conventional medicine, and so on. As Snyderman and Weil envision, the success of integrative initiatives will lead to dropping the adjectives in favor of the solitary term “medicine.”20 Although we are far from that occurring, especially with powerful interests, ideologies, and institutions committed to one or another preferred approach, we are closer than we might realize. We can get a clearer sense of this optimism when we appreciate what people are asking for in their lives, particularly with respect to the inevitable challenges to balance and wholeness that occur as a natural part of life, all the more so amid the intensity and complexity of modern life. 

Most people want to feel good, to minimize suffering, to have their ills cured, to heal in the most natural ways, to feel whole and connected in meaningful ways, and to have an abiding sense of meaning in every part of life, including when they are ill or dying. These tendencies result in some of the most serious scientists and devoted scientific medicine doctors in the world attending yoga classes, taking non-FDA-approved herbal supplements, and exploring mindfulness meditation.21 They also result in even the most devout alternative health advocates racing to the conventional hospital when seriously ill or injured. We all seek various forms of medicine, qualities of healing, and sources of meaning. The infinite ways that any of us can tap into the diverse resources for living better lives are primarily limited by the imagination (and access to resources), which is one reason that experience and evidence can help us in making the best choices in relating to the healing arts and sciences.

Ideally we make choices in healing that are informed by the best possible knowledge of our conditions. In writing and teaching about choices in healing and the uses of hope with respect to cancer, including how to balance scientific doubt with clinical hope, Michael Lerner offers important insights that are applicable to any condition. He points out that the term “survive” derives from the French sur vivre, literally “to live beyond” one’s past experiences.22 We are all, by definition, surviving (or even thriving). How we do this and the often-fateful choices we make in addressing our conditions are at the heart of integrated approaches. For example, if our condition is incurable or terminal, this points us toward palliative care and the vast range of treatment options from across the spectrum of supportive health practices that can make one’s life better—more whole, fulfilling, and meaningful—amid such conditions by reducing symptoms and offering the greatest possible hope for survival.23

When our condition lacks clear diagnosis or prognosis, this too points toward palliative care but also curative treatments, offering hope, because hope is in itself a therapeutic tool, especially, as Bernie Siegel stresses, in the absence of certainty.24 Even if someone has an apparently incurable disease, they can still maximize their survival by cultivating their intrinsic healing resonance, which may or may not affect the disease but that nonetheless has profound effects on other aspects of their life. Thus, it is precisely in the cultivation of wholeness that we create the greatest capacity to heal and cure, for in the absence of wholeness the bodymind’s innate healing power is diminished.25 Put differently, our emotional and mental conditions (how we “feel”) are intertwined with our physical conditions (such as the course of a disease). How could they not be, given that emotion and thought arises from the same whole organism that might have a “physical” ailment? Although the focus of scientific medicine tends to be on the physiology of cure, we can enhance our curative prognosis by giving balanced attention to our larger overall state as whole human beings. Whereas alternative medicine might play a direct role in the physiology of cure, it can also play a direct and inestimably powerful role in healing and in preventative health measures.

If our intention is to live with the greatest vitality, balance, and joy possible, then we must go beyond cure to cultivate our fullest health. Even with fully curable conditions, there is much wisdom in complementing what might be considered purely curative treatments with holistic treatments. As part of this, we can offer cautionary counsel regarding potentially harmful treatments, whether allopathic or alternative, including the potential harm from impaired, incompetent, or quack practitioners. We can also look at any challenge to our health as an opportunity to learn more about ourselves and how to live in ways that best suit our conditions and enable us to be as healthy as we can be regardless of circumstance. Going further, even when fully healthy and feeling whole, we can help prevent disease and maintain wellness by utilizing the insights of holistic health in our daily lives, especially by promoting self-care in every aspect of our lifestyle.

Integrative Health in Practice

Yoga therapy, like integrative medicine, always occurs in a certain context of time, space, and culture. Where someone is in the seasons of their life and in the world shapes and conditions what is available in healing and what they might be open to exploring from all that is available. In the ideal world, every option would be available to everybody, and everybody would be open to and empowered to make whatever choices make most sense to them in healing. But this is simply not how the world is today; rather, we lived in socioeconomically stratified societies overlaid with social, cultural, and political forces that reinforce unequal access to healing resources, with the social relations of class, gender, race, and religion being the prime suspects in perpetuating this inequality. Access to mainstream medicine is beyond the means or allowances of a vast part of humanity, whereas many alternative approaches are similarly inaccessible except to the privileged few.26

Working in this context in making choices in healing, both yoga therapy and the larger domain of integrative health can still utilize a variety of complementary health practices that are tailored to individual needs and accessible in terms of available resources. The next chapter introduces the processes and protocols by which yoga teachers might best work with each other or with their students to choose such appropriate yoga practices, including by referring students to medical professionals and other care and therapy-givers.

Part of the challenge we face here is the powerful bias and predisposition that is at work at each end of the science-belief continuum. Some will never consider a treatment that fails to meet the highest standards of evidence-based medicine and will thus reject out of hand most alternative approaches. This has a cooling effect on those in the alternative health domain who might otherwise warm to the efficacy of conventional approaches. Others will never rule out what even the wildest imaginations might conceive as having curative power, including techniques for which there is evidence of harmful effects or that rest entirely in the supernatural realm (such as communicating with the dead or employing telekinesis, psychokinesis, or other paranormal methods). This has a cooling effect on those committed to allopathic medicine that might otherwise warm to the efficacy of many alternative approaches, including yoga practices. 

The more closely one examines this apparent or potential conundrum, the more it fades when one considers one’s choices through the prisms of curing and healing, thereby better appreciating what works (whether “works” is about efficacy in prevention, cure, wholeness, or hope). To better frame this analysis and find a clearer path to appropriate integrative choices and treatment guidelines, we can usefully borrow from the basic health care delivery model distinctions between primary, secondary, and tertiary levels of care, and then within each level of care, we can pose questions about efficacy, client values, conditions, and intentions that can more clearly and fully inform one’s choices among the range of available treatments.

Primary Care

Although we might associate primary care with one’s first point of consultation with a health professional, here we expand this concept to include one’s first steps in cultivating greater health and well-being through self-care. Primary care thus involves the widest scope of practices for preventative health as well as for addressing acute and chronic health problems. It also addresses questions of access to health services, environmental factors, and lifestyle. In approaching primary care in this manner, we typically classify conditions in what are called nosological systems, classifications of diseases and disorders along with related treatment guidelines. 

The World Health Organization’s (WHO’s) International Classification of Primary Care (ICPC), which contains 17 categories, can help to further focus assessment of health conditions and treatment options. Category A, General and Unspecified, clearly opens the widest space for holistic approaches, yet there is an essential role for holistic methods in every category. Similarly, the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) published by the American Psychiatric Association identifies mental health disorders and related treatment guidelines. Although these classifications and recommendations can be a source of deep insight in translating knowledge into practice, their very strengths can also be a source of weakness: the disorder orientation and narrow classification of conditions often fail to describe or fully appreciate that many conditions involve interactions across classifications or diagnostic lines, including frequent instances of dual diagnosis or comorbidity. As a result, they are limited in identifying appropriate levels of care, especially in cases in which treatment guidelines call for specific interventions without addressing the whole person and the larger therapeutic relationships involved in giving and receiving treatment. Ideally, treatment guidelines identify the maximum range of effective treatment options, thereby allowing informed and flexible decision-making in one’s choices.

We thus want to give space for a continuum of primary care options, from self-care to professional health care, that can be offered based on what first brings one into contact with a service provider. Depending on the presenting condition, one’s location, and availability of services, the service provider could be a yoga teacher, a health clinic, a family physician, or a medical team in a hospital emergency room, any of which might have various degrees of allopathic, alternative, or integrative approaches. In allopathic medicine, most primary care physicians are trained and skilled in family practice, pediatrics, or internal medicine, while in alternative health services, primary care can be found among a wide range of caregivers. Continuity is a key element of primary care, supporting the provision of ongoing guidance, preventative care, and the human connectivity that is essential in holistic health. Whereas acute conditions are generally referred out for secondary or tertiary care, many chronic conditions, including hypertension, depression, anxiety, diabetes, asthma, COPD (chronic obstructive pulmonary disease), back pain, and arthritis are well treated in primary care—all of which can be at least partially treated with yoga techniques.27 Even with acute conditions, there is a vital role for ongoing primary care in conjunction with secondary or tertiary care.

Secondary Care

Many conditions indicate the need for more specialized care, which, depending upon location, the nature of the health care system, and available resources, could be provided in a variety of settings, ranging from the home to a clinic or hospital. The more focused and skilled treatments offered in secondary care typically address more acute issues as well as skilled attention during childbirth, intensive care, and ancillary treatment services. In the modern world of mostly corporate managed health care systems, secondary care typically requires referral from a primary care physician, thus inhibiting people from directly accessing secondary care. Still, many forms of secondary care, including the services of yoga teachers, physical therapists, respiratory therapists, and dieticians, can be directly accessed through self-referral. 

As one gains access to secondary care, the treatment options are vast, as are the opportunities for integration across the fields of both general approach (holistic or allopathic, curative or palliative) and specific treatments. Thus, secondary care is both more specialized than primary care yet also can include the elements of primary care that support preventative care and health maintenance.

Tertiary Care

When primary and secondary caregivers are unable to adequately address a health issue, the issue indicates tertiary care, where one can receive more advanced assessment and treatment. Most cancer treatments, cardiac procedures, neurosurgery, treatment of burns, and other complex interventions are offered in tertiary care. As with secondary care, there is an important complementary role for holistic medicine in support of those undergoing tertiary treatments, even as the core of tertiary medicine remains with specialized and licensed medical professionals.

Although the levels-of-care model provides an initial framework for considering choices in healing, we can go further to explicitly address healing options that appreciate the whole person, including their internal, interpersonal, behavioral, and external conditions. In contributing to the theory of integral nursing, Barbara Dossey and Lynn Keegan utilize Ken Wilber’s “great nest of being” concept of integral philosophy to offer a coherent framework for understanding and approaching complementary and integrative holistic nursing.28 Dossey applies this model to the holistic philosophical foundations found in the British Army nurse and nursing theorist Florence Nightingale’s work, which integrated care in ways that are well expressed in Wilber’s model. 

Here we can apply this perspective as a further refining step in making choices in healing:


	Internal: The realm of one’s individual personal experience, of “I,” this is the space of self-care, fear, hope, and awareness. It is subjective, interpretive, and qualitative. Here our choices in healing are informed by personal intention, values, and maturity.

	Interpersonal: The realm of shared experience, of “we,” this is the space in which shared cultural values, including those held among caregivers, inform our choices in healing.

	Behavioral: The realm of one’s biological being, of “it,” this is the space of our individual manifestation in the world, where objective and observable qualities inform our choices in healing. 

	External: The realm of the larger systems we inhabit, of “its,” this is the social and environmental space that shapes and delimits our experience of organized health care, including the policies and practices of institutions and government. Here choices in healing are conditioned by laws, policies, and access to resources.



Although replete with potential philosophical dualisms amid a reality we take here as whole, we can avoid the dualist traps and limitations (and equally, materialist or idealist reductionism) by appreciating how with praxis—the realization of theory in practice—the separate realms are convenient abstractions from the ground of experience and actual decision-making. When one comes to making concrete decisions among choices in healing and curing, there will always be some degree of tension among the qualities in the four quadrants of the Wilber/Dossey model that arise from the uniqueness of one’s values, conditions, place, relationships, and resources. There will also always be some degree of tension between scientific doubt and clinical hope, the resolution of which is best discovered in informed practice (praxis). As we shall see, questions of evidence or efficacy do not simplistically fall into opposing categories of so-called scientific and so-called alternative medicine, but rather they must apply equally to both. 

As Dalen suggests, the primary difference between conventional and unconventional therapies is not their basis in science versus faith, but in their source of introduction: when introduced from within mainstream Western medical circles, they are considered valid by those most in or influenced by those circles, even if introduced without the benefit of scientific study (as with warfarin, heparin, and aspirin in antithrombotic therapy).29 Similarly, when introduced from outside mainstream Western medical circles, they are considered less valid by those most in or influenced by those circles, even when presented with some semblance of scientific study—and for some in the alternative medicine circles, the findings and practices of allopathic medicine are automatically suspect while there is common deference to the claims of others in alternative medicine, whether or not their claims of efficacy are supported by valid evidence. 

To the extent that we wish to offer our services as a complement or alternative to conventional approaches, it will be necessary to establish specific efficacy of yoga practices that are considered valid in conventional circles. As Mohan and Mohan remark regarding traditional knowledge and prioritizing effective methods in yoga, “The fact that knowledge has persisted or been conserved does not mean that it is valuable or effective. History documents superstitions and flawed beliefs being passed on for generations.”30

To best inform one’s decisions at any level of care, we can usefully return to the considerations given in Lerner’s work on choices in healing and add recent refinements in how to assess options in promoting health, healing, and wholeness, including the emerging commitment in leading integrative medicine circles to insisting upon the same standards of evidence of efficacy for alternative treatments as applied to conventional treatments.31 In doing so, we want to preserve the openness to practices and qualities of care that offer hope and palliative experience when one’s condition appears incurable or terminal, assessing for safety (does it do no harm?) while letting go of insistence upon efficacy in curing. Integrating these evaluations of practices or interventions, we can usefully proceed by successively posing the following questions that are informed by the American Psychological Association’s “Criteria for Evaluating Treatment Guidelines.”32


	What is the scientific evidence for the efficacy of the practice?  The basic question here is whether the practice works in relation to the practice objective (i.e., some quality of curing or healing): Is there a beneficial effect that can be demonstrated scientifically? The practice objective is ideally based on the most informed understanding of the condition and its prognosis. To more fully answer this basic efficacy question, one must answer a series of other questions:




	What does the relevant empirical literature indicate about the practice? In giving broad and close consideration to various studies, it is important to evaluate the quality of the studies themselves, particularly the integrity of their experimental design and the consideration of alternative explanations.

	What is the methodological rigor and clinical quality of research supporting the practice? Here we can identify three levels of scientific validity, from strongest to weakest:

	Randomized controlled experiments, including clinical trials that rule out plausible alternative explanations

	Systematic clinical observation, including systematized clinical case studies and clinical replication series with diverse clients who have a given condition

	Clinical opinion, observation, and consensus among qualified caregivers and healers





	What are the practice conditions to which specific interventions have been compared? Again, we can identify three levels of scientific validity, from strongest to weakest:

	Is there evidence—based on demonstrations—that the practice is more effective than other known practices?

	Is there evidence that the practice is effective beyond simply being in a practice? Put differently, how does the practice compare to placebo?

	Is there evidence that the practice is more effective than doing nothing (nontreatment)? If so, is it also harmless?





	Are the special needs of the unique person well matched to the practice, level of care, and type of setting needed for doing the practice? How have efficacy studies for a particular practice considered the special needs of the unique person?

	What is the evidence for specific outcomes in the relevant studies of the practice:

	Population Sample: How well does the method and rationale for selecting participants in the study reflect the actual population of those with the condition?

	Practice Goals: What are the varied values and goals of the student, practitioners, scientists, and others involved in assessing the practice?

	Quality of Life: How does the practice affect one’s ability to function in life, including subjective feelings, freedom from symptoms, relationships with others, and larger social, occupational, and environmental interaction?

	Long-Term Consequences: What happens following termination of the practice? What are the enduring effects of the practice?

	Indirect Consequences: What are the effects of the practice beyond reduction of symptoms or prevention of disease or disorder? Does the practice choice enhance qualities of subjective feeling or have other unintended benefits?

	Side Effects: Does the practice cause other types of discomfort, disease, or disorder?

	Satisfaction: How does the person feel, irrespective of measured improvement?








	What is the provider’s credibility?  While the basic issue is competence, we want to go further, insisting upon qualities of care that are consonant with the student’s values in healing and reflect a truthful representation of the teacher’s qualifications. It is important to note that in most conventional medical settings, there are strong checks on training, competence, and ongoing performance, yet we still find frequent significant lapses despite those checks. There are altogether fewer and far weaker qualifications and checks in the realms of alternative treatment, with some practitioners creating impressions that exaggerate their qualifications. (For example, we find some self-anointed yoga therapists with PhDs in economics or spiritual psychology from unaccredited colleges wearing white lab coats labeled “Dr. John Doe” presenting themselves—with the medical doctor’s signature stethoscope around their necks—as though they are on a medical par with trained and licensed medical doctors or other health professionals and teaching college courses on disease or injury-related therapies.) Consider posing these questions:




	What is the practitioner’s training? Does he or she hold a professional credential and license in their field of stated expertise? 

	What are the standards of competence in the practitioner’s field? Does it appear that his or her training occurred in a school or other setting that upholds those standards?

	What claims of skill and accomplishment does the practitioner make in relation to the specific treatments one is seeking? Does the practitioner have and openly share evidence of past efficacy in providing those treatments to others with similar conditions?

	How is the practitioner viewed among his or her professional peers? Does the practitioner have evidence of reviews of his or her work?

	What is the experience of others who have sought treatment from the practitioner for similar conditions?

	Is the practitioner open about sharing the value of other approaches and making referrals for those alternatives? Does he or she tend to downplay or reject the efficacy of other treatments for which there is strong evidence of efficacy?

	Does the practitioner seem honest, trustworthy, and psychologically balanced? Does the client feel comfortable and confident with the practitioner’s interpersonal manners?




	What is the quality of practice delivery?  Most people make choices in healing and curing in the context of limited financial resources along with whatever physical, mental, and emotional pressures are present in their condition. Consider posing these questions:




	Is the treatment reasonably priced and affordable? If the price is significantly higher than that charged by others, how does the practitioner explain this difference? Does the difference seem reasonable?

	Is the treatment provided in what seems to be a healing or curing setting? Is the setting comfortable to the client?

	What is the experience of others with the qualities of treatment provided by the practitioner?

	Does the practitioner seem open to discussing all treatment options? 

	Is the practitioner accessible leading up to and following the treatment?



Essential Considerations in Health and Healing

From ancient times to the present, whether informed or guided by faith, experience, or science, people have attempted to find a greater sense of wholeness and well-being through the four interrelated cornerstones of spirituality, mental hygiene, nutrition, and physical activities (including bodymind practices such as yoga). The first, spirituality, refers to that which gives one a sense of being part of the greater reality of nature, the universe, or spirit, whether this is thought of or experienced in theological terms as given by a religion or through the immediacy of one’s sense of being in the currents and mysteries of life. Matters of mental hygiene, highlighted in the first chapter of the Yoga Sutra of Patanjali and expressed today largely in the field of psychology, invite us to appreciate and explore the relationship between the activity of the mind and the experience of injury or disease, including how mental activity can affect one’s healing. Innumerable dietary and nutritional approaches to health and healing recognize that our tissues are profoundly affected by what we eat, with vast synergistic potential for special dietary approaches offered in conjunction with various forms of treatment. Physical and psychophysiological approaches recognize the role of special forms of exercise, movement, and breathing in both curing and healing. 

Yoga and ayurveda attempt to work with each of these elements in integrated ways, including ways that can be integrated with other treatment modalities. Here our primary focus is on yoga, with references to ayurveda and other potentially healing modalities where there is evidence for their complementary efficacy. We will look closely at the general methods of yoga therapy as well as specific yoga practices.

When thinking about health and healing, we are wise to always appreciate the realities of aging, the natural processes of living that lead to dying, and the limitations of medicines and treatments. Whatever one’s beliefs or nonbeliefs, we were all born and we will all die—even if what happens after is either a complete mystery or a matter of faith. Living more consciously can bring us to aging more gracefully and dying more lightly, our acceptance of these realities giving us much of our character and the quality of our experience all along the path. 






Part II

The Human Bodymind’s Major Systems



In the view of the scientific model of the human bodymind, we are, at least in part if not wholly, biological systems that nature has evolved to become as we are becoming. In this becoming we are also aware, with some modicum of consciousness, of being alive. In this life, we can become more conscious of the wholeness of our being, even to awaken consciousness throughout the entirety of our somatic selves, and live consciously in ways that relate to our own development and life experience.1 How we do this, the very prisms through which we seek to understand ourselves and become more powerfully conscious agents of our own destinies, will go far in determining the quality of our lives.

When thinking of biological systems, many people think of plants and animals in nature, a nature that some consider somehow distinct from human beings. We think of bees drinking sweet juices from flowers, sustaining the energy demands of their rapid wing movements while helping spread pollen from flower to flower. We think of fish swimming in tidal reefs in symbiotic relationships with algae and other life. We think of ancient forests, their trees rooted deeply into soil that sustains myriad interrelated life forms. And sometimes we might even think of ourselves, especially when feeling something awry. But what we often fail to remember or simply do not appreciate is that we too are biological systems rooted just as deeply in the soil, the water, the air, the energy of the sun, and all that makes up our natural environment.

Our own biological systems are many and complex. As with all living creatures, we are made up of molecules that are organized for certain functions, which in turn give us the cellular interactions that form our various tissues, such as muscles, bones, and nerves. Our tissues combine to carry out certain functions through organs such as the heart, lungs, and kidneys. The organs are organized in a certain way that makes these functions possible and sustainable. For example, the heart is a set of muscular chambers that pulsate to pump blood through the vessels of the circulatory system. 

In every instance, we find that human organ systems are integrally interrelated, even while retaining their defining features. They do not function either independently or autonomously from one another. Rather, every human body system initially gains its functionality—and we gain life as wholly integrated human organisms—through the reproductive system, where two interconnected cells develop into many more cells that are mutually supportive and develop into the entirety of the bodymind. This quality of interdependence of cells and systems is essential, not only to our existence, but to the existence of all life forms (except for single-celled organisms such as bacteria and algae), however simple or complex they may be. Consider these examples of human system interdependence:


	Without the reproductive system, there would be no systems. It is the source of all systems and the one that allows our species to continue. 

	Take away the endocrine system and there would be no hormones to regulate and support reproduction, digestion, circulation, or our immunities.

	Take away the digestive or urinary system and the musculoskeletal system would not be able to obtain nutrients, gain energy, or rid itself of waste. 

	The circulatory system helps with some of those same functions, starting with carrying oxygen and nutrients to every cell in the body, plus it transports white blood cells to all infections and injuries, contributing a vital element to the immune system. 

	The circulatory system needs the respiratory system for gas exchange, the muscles need oxygen that is absorbed through the lungs in order to move, and the brain needs it to cogitate. 

	Skeletal muscles move the skeleton, cardiac muscle allows the heart to pump, and smooth muscle is the source material of our internal organs, including all of our various tubes.

	Without a skeleton the human body would have no shape, there would be no red blood cell production, and the brain, heart, spinal cord, and other internal organs would be exposed to physical trauma.

	Without skin we would lose our first line of defense against pathogenic invasion and would be seriously challenged in maintaining heat and homeostasis. We would also dry out.

	Without the nervous system, the heart would not know when to beat, the digestive system would not know when to add enzymes, and the body would not know when to move.



This interdependence is evident in illness and injury, as we will explore more in looking at each system and also with regard to specific conditions. For now, consider these examples of interdependence and interrelationship:


	Smoking tobacco not only irritates the lungs, it destroys the macrophages of the immune system.

	If you develop AIDS, the immune system is severely challenged, increasing your likelihood of contracting pneumonia (a respiratory condition), a yeast infection (most often a reproductive system condition), or Kaposi’s sarcoma (an integumentary system condition).

	An intestinal infection that causes diarrhea can result in dehydration due to fluid loss, and, although very rare, to cerebral edema (brain swelling), seizures (when electrolytes are out of balance), kidney failure (when they are no longer able to remove excess fluids and waste from the blood), and even coma and death. 



Taken as a whole, our system of organs—eleven organ systems in all—gives us the wholeness of our biological existence as living and integrated human organisms, otherwise known as human beings. The complex interactions of these systems strive for homeostasis, a quality of internal self-regulation of temperature, acidity/alkalinity (pH), blood glucose levels, circadian rhythms, and other balances that maintain the stability of our whole organism in constant interaction with the natural environment. This reality, even if described with abstract concepts and turgid prose, can be a thing of profound, sublime beauty. It is the scientific prism through which we understand the human bodymind. Here we will survey these systems of the human bodymind.
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Skin: The Integumentary System




The finest clothing made is a person’s own skin, but, of course, society demands something more than this.

—Mark Twain



The skin—in medical terms the integument—is literally (anatomically) superficial: closest to the surface of the bodymind. The common metaphorical phrase “only skin deep” taps this superficiality. But the skin is a deeply significant part of our inner and outer relationships, serving as a porous barrier to the outside environment that protects us from infectious agents, helps maintain homeostasis through sweat glands and blood vessels, and sensitizes us to our surroundings through sensory nerve endings. Indeed, when unaffected by things, we might say someone has “thick skin.” But you might want to be careful not to “play out of your skin,” especially when exposed to the sun. This is because the skin’s protective role, in relative combination with internal biochemistry, also subjects it to potentially injurious forces that can cause abrasion, laceration, and infection, including life-threatening melanoma and other forms of skin cancer.1

Although superficial and vital, the skin is also a complex organ that makes up about 15 percent of body weight, forming an envelope for the body’s deeper tissues and organs. It is the outermost layer of the larger integumentary system, which is comprised of the skin itself, the subcutaneous layer, deep fascia, and integumentary derivatives such as hair and sweat glands. This surface (integument) level is comprised of three layers: the epidermis, dermis, and hypodermis, the latter also called the subcutaneous tissue or superficial fascia.

The Epidermis, Dermis, and Hypodermis
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Figure 5-1: The Integument: Epidermis, Dermis, Hypodermis


The epidermis, the most superficial layer of cells in the skin, is made up of ninety percent keratinocytes, which produce keratin, the fibrous structural substance that makes skin into the protective layer it is. More technically known as a stratified squamous epithelium,2 it is an avascular structure (i.e., it has no blood vessels—and no lymphatics) that is constantly shedding its most superficial cells while being fed new cells from below (from its lowest layer, the basal layer). It is nourished by both the vascular dermis below and oxygen in the surrounding air. The epidermis itself has a layered structure, from the superficial cornified layer to the basal (or germinal) layer, that germinates and releases keratin cells that rise to the surface, constantly creating new skin even as old skin sheds. Put differently, the basal layer is the source of the rest of the epidermis. Nerve endings rising from the subcutaneous layer through the dermis and into the epidermis give us surface-level sensitivity to touch and temperature.

The dermis is immediately below the epidermis, separated from it by a thin basement membrane; together they form the cutis, below which are the subcutaneous tissues. Interlaced collagen and elastic fibers arranged in parallel rows form the dermis layer, giving the skin its strength, tone, and wrinkle lines. (This layer in animal hides is used to make leather.) It has fingerlike projectiles that extend into the epidermis to keep the two layers from sliding over each other. Within the dermis we find sensory nerve endings as well as hair follicles, sweat and subcutaneous glands, and vessels carrying lymph and blood. 

Below the dermis we find the hypodermis, also called the subcutaneous tissue or superficial fascia. Composed of fatty connective tissues, the hypodermis has varied distribution and density of fat, with very little in some places (such as the shin) and often more or less than one wishes in other places (such as around the belly or in the face). The density and distribution of fatty subcutaneous tissue is determined by one’s genetics, including sex, and lifestyle, especially diet and exercise. Within this fatty tissue we find hair follicle roots (with hairs growing en route to the surface), blood vessels (en route to the dermis), lymphatic vessels (en route from the dermis), cutaneous nerves (en route to the dermis and free endings within the hypodermis), and sweat glands (en route to the surface). These integumentary derivatives (sometimes called appendages) are essential components of the larger integumentary system that are made from elements of the system itself.


	Hairs: Hairs—actually, hair follicles—are formed by extension of the skin (epidermis and dermis cells) deeper into the body, sometimes into the hypodermis. The hair shaft grows out from the hair root located at the base of the hair follicle. Whereas scalp and facial hairs grow continuously, most other hairs grow to fixed lengths. 

	Glands: There are three types of glands in the integumentary system. Sweat glands—specifically eccrine sweat glands—are found in the skin over almost the entire expanse of the body and serve primarily to regulate body temperature by secreting water to the surface of the skin. They also serve to excrete water from the body and to protect the body from colonization of bacteria. (Apocrine sweat glands are located only in the armpits and perianal areas and produce an odor that may contain pheromones and have a role in social interaction (specifically in attraction or revulsion). Sebaceous glands, which produce an oily substance that lubricates the skin and hairs, keeping them flexible, are in all areas of the skin except the palms and soles. They are most prolific around the walls of hair follicles but are also found in areas free of hair where they rise to the surface. These glands are the source of acne, sebaceous cysts, and adenoma, a slow-growing tumor that indicates a potential for skin cancer. Mammary glands are found in adult females anterior to the chest muscles in the subcutaneous layer, providing a source of milk for newborn babies. Mature mammary glands secrete milk not from the sucking action of the infant but rather from oxytocin-induced stimulation of myoepithelial cells. Breast cancer most commonly develops in these cells and the lobules that supply the ducts with milk.

	Nails: Nails, which grow continuously, are produced by the epidermis and serve to protect the ends of the thumbs, fingers, and toes. They readily reveal recent physiological imbalances, including the effects of nutrition, and have been used since ancient times (in Western and Eastern medicine) as an indicator of certain health conditions. Although we think of the nails as being hard and solid, they are in fact more permeable than skin and can thus allow the introduction of bacteria, even though the relatively common paronychia starts as a soft tissue infection, not because of bacteria coming through the nail.



Deep Fascia

Going deeper yet, we come to a thin layer of investing deep fascia, what some consider true fascia in contrast to the superficial fascia found in the subcutis of the integument. Deep fascia is dense, organized, fibrous connective tissue that surrounds and penetrates (“invests” in) deep structures such as muscles, bones, nerves, and blood vessels. (Visceral [or parietal] fascia suspends the organs within their cavities.) Like ligaments, aponeuroses, and tendons (they are all made of closely packed bundles of collagen fibers), the deep fascia is a relatively flexible structure; while flexible, the deep fascia forms compartments capable of resisting muscular tension, limiting outward expansion of muscles as they contract, and thereby contributing to pushing blood out of muscles and toward the heart (becoming a musculovenous pump). 

Common Integumentary Pathologies

Although the skin is our first line of defense and a vital player in homeostasis, it is also the source of insight into a variety of imbalances or pathologies hiding deeper in the body’s tissues. Much of this insight arises from understanding outward appearance and sensation, where surface-level symptoms might provide clues to underlying conditions. There are literally thousands of different skin diseases. 


	Rash: There are innumerable causes of skin rash, ranging from allergic reactions to food, medicines, stings, and plants such as poison oak or sumac; overexposure to sun, heat, or dry conditions; emotions such as anxiety; external chafing; and skin diseases such as eczema and acne that are caused by conditions deeper into the integument itself. Less common causes include autoimmune disorders such as psoriasis, and diseases such as Lyme disease, measles, chicken pox, scabies, and scarlet fever.

	Blisters: Blisters form when serous fluid (pus) collects in between the epidermis and dermis. Like rashes, blisters have a variety of causes, mostly from external sources such as friction, pinching, crushing, extreme temperature, or chemical agents. Internal conditions such as chicken pox and measles can also result in blisters.

	Athlete’s Foot: This contagious skin disease is part of a larger group of fungal infection (mycoses) conditions called tinea (more commonly known as ringworm). Tinea pedis (Athlete’s Foot) specifically manifests between the toes but may spread through contact to other parts of the body.

	Sunburn: Like other radiation burns, sunburn damages the skin. Ultraviolet radiation causes protective inflammation (thus the reddening of the skin), direct DNA damage, and the release of melanin as a protective agent, which gives the skin a tan hue. Sunburn can increase risk of developing melanoma, a form of skin cancer.

	Skin cancer: Basal cell carcinoma (rarely metastasizes), squamous cell carcinoma (more frequently metastasizes), and melanoma are the main types of skin cancer. Their primary causes are overexposure to UV radiation, smoking tobacco products, chronic nonhealing wounds, and papillomas.3

	Acne: Technically called acne vulgaris, 80 percent of acne is caused by genetics and most of the remainder is caused by hormonal activity or bacterial infection. Blockages in the follicles from oil and dead skin cells prevent glandular secretions from traveling along the hair shafts and through the portals of the hair follicles to the surface of the skin. This creates a plug in the pores where bacteria can thrive, resulting in various degrees of acne.

	Herpes: The herpes simplex virus causes this viral disease. There are two viruses, HSV-1, which manifests around the mouth, and HSV-2, commonly known as genital herpes, both of which cause blistering or small ulcers. Once infected, one will always carry the virus, which is highly transmittable. These viruses can decrease immune function and are sometimes associated with various cognitive disorders. They are also found together with human papillomavirus (HPV).

	Psoriasis: From a Greek word meaning “itching condition,” psoriasis vulgaris is a poorly understood chronic immune system–related systemic condition with both genetic and environmental influences. It is associated with increased risk of cancer, cardiovascular disease, and immune-mediated disorders such as Crohn’s disease.



Cultivating a Healthy Integumentary System

The top seven results of a Google search for the terms “skin” and “yoga” are all about the most superficial aspect of skin: not the health of the most superficial layer of the dermis, but how it appears. We are offered “yoga for naturally glowing skin” (artofliving.org), “6 powerful yoga asanas for glowing skin” (stylecraze.com), “yoga asanas and pranayamas to get a glowing skin naturally” (healthnbodytips.com), “how to get that yoga glow: 5 yoga poses for beautiful skin” (yoga.com), “how 30 days of yoga gave me the best skin of my life” (self.com), “15 best yoga asanas and pranayama for naturally glowing skin” (thefitindian.com), and “9 yoga poses that promise beautiful and glowing skin” (indiatimes.com). The results are about the same when substituting the term “ayurveda” for “yoga.” In Tara Stiles’s Yoga Cures, we find practices for four skin conditions (acne, cellulite, dark eye circles, and wrinkles), starting with a discussion of acne that celebrates “that yoga glow.”4 She goes on to offer a few asanas for each condition. “Have acne?” she says. “Try Plank, Chataranga Dandasana, Side Plank, and Bow.” She seems to be working under the theory that chemical aspects of stress cause acne and that these stressful asanas are a way to practice being calm amid stressful circumstances and can thereby help reduce acne. We appreciate the idea and indeed recognize this as a general benefit in practicing many yoga asanas, even if the development of acne follows a more nuanced course. 

Here we want to emphasize that healthy skin depends primarily on a healthy diet and minimal exposure to the sun, including the routine use of sunscreen whenever outdoors. And healthy skin is deeper than the skin’s most superficial layer, the appearance of which reveals deeper conditions than those addressed by the various superficial recommendations found in the preceding yoga sources. 

Most studies of exercise and skin health focus on the effects of sweat on skin tissues, which is generally beneficial unless accumulated sweat is left on the surface of the skin for too long (which can lead to conditions like miliaria in which sweat glands get plugged, which causes a mild rash). We often find promotions for “yoga detox” classes in which sweating is offered as a way to both rid the body of toxins—which is pure myth except for the sweat glands in the armpits and crotch—and beautify the skin. Put differently, sweating is not a significant means of detoxification.

Skin appearance manifests from the functioning of every human physiological system. Our skin thereby reveals disease or dysfunction in most of our systems. When we are generally healthy, when all of our systems are properly functioning, and we minimize sun exposure, we tend to have healthy skin. Thus, rather than doing a specific set of asanas or pranayamas said to affect the skin, the basic yoga approach to healthy skin is to have a well-balanced and regular yoga practice that helps to ensure overall health.

In ayurveda, skin prescriptions are based on the balance of doshas. The vata person tends to have dry and thin skin, the pitta person tends to have reddish and warm skin, and the kapha person tends to have oily and thick skin. Pacifying treatments are given for each doshic constitution: if vata, drink warm water, eat sweet fruit, add oils to your diet, and receive abhyanga (warm oil massage); if pitta, avoid spicy food, eat sweet fruit, receive a rose (cooling) oil massage, and use cooling spices such as fennel in cooking; if kapha, avoid sweet and fried food, receive daily abhyanga, cook with warming spices such as ginger, and exercise to stimulate circulation.

Want healthy skin? Cultivate general health. And rather than doing yoga on the beach, try doing it under a tree or in a yoga studio. Enjoy the shade and you will enjoy a healthier integumentary system.
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Bones and Joints: The Skeletal System




To live in this world you must be able to do three things: to love what is mortal; to hold it against your bones knowing your life depends on it; and, when the time comes to let it go, let it go.

—Mary Oliver
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Figure 6-1: The Human Skeleton (Revealing Axial and Appendicular Parts)


Western medical science has four main disciplines for studying and understanding human stability and movement. Osteology studies the bones and skeletal system, arthrology looks at joints and articulations, myology studies the muscles, and neurology considers the nervous system. Stability and movement arise from the interaction between these systems, which taken together, give us the mainstays of our neuromuscular functioning. Here we will first look at the skeletal system, including its arthrology, before we survey the muscular system that acts on the skeletal system to create stability and movement. Later we will revisit stability and movement, looking through the prism of kinesiology to consider the interactions of neuromuscular and biomechanical forces.

Bones

The adult human skeletal system consists of two hundred and six bones, most with accompanying cartilage that allow for their smooth movement. As we will soon see, the bones come in a variety of shapes and sizes, with greater concentrations of bones in areas that require greater support and mobility. Over half of all bones in the human body are found in the hands (twenty-seven bones each) and feet (twenty-six bones each); another twenty-four are found in twelve pairs of ribs, twenty-six are in the vertebral column, and twenty-nine are in the head, leaving only twenty-one bones for the rest of the body. (The fifty-two teeth are technically part of the skeletal system, but they are not generally counted as bones.)

This internal structural framework of the body has six major functions:


	Support for the Body: The basic structure of the skeleton provides general support for the body’s overall shape and posture.

	Protection of Vital Organs: Various bone structure protect different vital internal organs. For example, the rib cage protects the heart and lungs (with help from the spine and sternum), the skull protects the brain, the vertebrae protect the spinal cord, and the pelvis protects the lower pelvic organs.

	The Mechanical Basis of Movement: Bones provide attachment points for muscles that, when stimulated by neurological impulses, cause the bones to move. This movement occurs at the intersection—joints—of different bones.

	Blood Formation: Hematopoiesis, the continuous process of blood cell production from stem cells, occurs in the marrow of the femurs, humeri, vertebral bodies, and the sternum. (If necessary, extramedullary hematopoiesis—blood cell production outside the bones—can occur in the liver, thymus, and spleen, as is the case during fetal development when the bones are not yet developed.)

	Mineral Production and Storage: The bones produce and store several minerals that are essential elements in bone development and larger system physiology, including calcium and phosphorus.

	Endocrine System Regulation: Bone cells secrete a protein called osteocalcin that regulates insulin production and sensitivity, a relatively recent discovery that solves the mystery about the function of this protein.1



The skeleton can be divided into two parts, the axial skeleton and the appendicular skeleton. The axial skeleton consists of the skull, hyoid, vertebral column, thorax, and pelvis. It serves as a protective encasement for the central nervous system and many vital organs. The appendicular skeleton consists of the upper and lower extremities, including the pelvic and shoulder girdles. It serves as a means of movement in space (as in walking) and creative expression (as in whatever we do with our arms and hands). (Some anatomists classify the pelvis with the axial skeleton because of its important articulation of the spine with the lower extremities.)

Bones take many years to grow. In a newborn infant, the skeleton has over 275 different bone and cartilage structures, with the cartilage gradually ossifying into bone and some bones fusing to form larger bones. As we explore here and elsewhere, the fact that bones and their closely related structures (tendons, cartilage, and ligaments) are not fully formed until adulthood has major implications for children and youth in the practice of asanas.2 Fully developed bones are classified in five categories:
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Figure 6-2: Diverse Bone Shapes



	Long Bones: Tubular in shape, long bones have a cylindrical shaft called the diaphysis that contains the medullary cavity where bone marrow is found. The diaphysis is covered with a fibrous membrane called the periosteum (as are all bones, except at the articular surfaces of long bones), where arteries enter the bones to provide vasculature. Long bones have rounded protruding heads at each end of the shaft called epiphyses, which are usually enlarged and shaped to allow articulation with the bone(s) to which they are linked. The epiphysis is covered with articular (hyaline) cartilage to allow the smooth movement where bones articulate at joints. Most bones in the limbs are long bones (thigh, lower leg, upper arm, forearm, toes and fingers).

	Short Bones: Roughly cube-shaped, relatively small, and solid (they have only a thin layer of compact bone and a spongy interior), short bones are found primarily in the carpal (wrist) and tarsal (ankle/foot) structures where one function of their structure is shock absorption.

	Flat Bones: Typically thin, curved, and varying from thick to thin, flat bones have two layers of compact bone that sandwich a thin layer of spongy bone. They are generally protective structures, comprising most of the bones of the skull (protecting the brain) as well as the ilia, sternum, and scapulae.

	Irregular Bones: With irregular and complicated shapes other than long, short, or flat, the irregularity of these arises from either multiple centers of ossification or boney sinuses. The vertebrae, ishium, and sphenoid bones are all irregular. 

	Sesamoid Bones: These small bones develop in certain tendons to provide protection (in the case of the patella) and/or greater mechanical leverage (the patella in the knee, the pisiform in the wrist).



Various markings and other external features are found on bones to serve specific functions. Markings are divided into processes and cavities. Processes are elevations or projections (such as the spinous processes of the vertebra) that either form joints (such as the articular facets of the vertebra) or provide for the attachment of tendons or ligaments. Cavities are depressions that allow for the passage of tendons, vessels, and nerves. There are many more specific markings and formations, including condyles, crests, foramen, fossa, grooves, lines, notches, protuberances, spines, trochanters, and tubercles. Each has specific characteristics that give it its unique function in the skeletal system.

Joints

Most bones in the human skeleton join with other bones to form links or segments called joints.3 We will survey a wide variety of joints in the following pages. These articulations allow movement except where they function more exclusively for stability and protection (in the skull, sternum, and pelvis, where movement is either nonexistent or extremely minimal). As a general principle, the most stable joints are least movable (think of the skull), while the most movable are the least stable and thus vulnerable to dislocation (think of the shoulder). 

There are three types of joints: cartilaginous, fibrous, and synovial. These classifications reflect how and with what substance the articulating bones are joined.4

Cartilaginous Joints

Cartilaginous joints are only slightly movable. They are either primary cartilaginous joints connected by hyaline cartilage, or secondary cartilaginous joints joined by fibrocartilage. Primary cartilaginous joints are temporary unions in early life that allow space for growth and eventually develop into bone. Secondary cartilaginous joints, or symphyses, are coated with hyaline cartilage and have fibrocartilage between them. Examples include the pubic symphysis and intervertebral discs. We closely consider the intervertebral discs when looking at the spine and the pubic symphysis when looking at pregnancy (related to the effects of relaxin hormone, as discussed in Chapter 25). 

Fibrous Joints

Fibrous joints are sutured together by fibrous tissue. Fibrous joints of the skull (also called suture joints) and those of the teeth (gomphosis joints) are immovable. Another type of fibrous joint allows for slight movement: the syndesmosis, found in the joint of the distal tibia and fibula in the lower leg, and, with a connection through the interosseous membrane, between the ulna and radial bones in the forearm.
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Figure 6-3: Synovial Joint


Synovial Joints

Synovial joints are the most common type of joint. They are freely movable (diarthrodial) and are joined by a ligamentous tissue called the articular or joint capsule that envelopes a joint cavity. Resilient hyaline cartilage coats the articulating bone surfaces, protecting the bones from wear. Aging and excessive use can cause premature or excessive wear to the cartilage and bone ends, leading to pain and limited range of motion. The fibrous joint capsule is lined with a synovial membrane that seals in viscous synovial fluid, which lubricates the cartilaginous joint surfaces and thereby further reduces friction and wear. Most synovial joints with incongruous articulating surfaces have fibrocartilaginous discs between their articular surfaces that enhance shock absorption. Examples include the menisci of the knees and glenoid labrum of the glenohumeral (shoulder) joint.

Synovial joints gain greater stability with the support of ligaments, which connect bone to bone (not to be confused with tendons, which connect muscle to bone). The ligaments can be either extrinsic or intrinsic: extrinsic ligaments are independent of the joint (but nonetheless hold together the bones comprising the joint); intrinsic ligaments are a thickening part of the joint capsule and surround it. In most people, the ligaments are naturally taut, helping to stabilize the joint within a safe range of motion. Where there is ligament laxity (a hereditary condition) or where ligaments are forcefully stretched (causing ligament laxity), the joint is less stable and consequently more vulnerable to hypermobility (moving beyond safe range of motion) or injurious dislocation. 

There are six major types of synovial joints:


	Ball and Socket Joints: Also called spheroidal or enarthrodial joints, ball and socket joints are highly mobile multiaxial structures that allow movement in every plane of motion (frontal, sagittal, transverse): flexion and extension, abduction and adduction, medial and lateral rotation, and circumduction. Here a rounded surface of one bone articulates with the socket of another bone (such as the femoral head in the acetabulum and the humeral head in the glenoid cavity).
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Figure 6-4: Types of Synovial Joints



	Biaxial Ball and Socket Joints: Also called condyloidal (knuckle-like) or ellipsoidal joints, these ball and socket joints allow movement in two planes (frontal and sagittal) but no rotation. Examples include the radiocarpal (wrist) joints and metacarpophalangeal (knuckle) joints.

	Hinge Joints: Also called ginglymus joints, hinge joints typically have a wide range of motion but only move in one plane, allowing flexion and extension only. The hinge is stabilized by strong ligaments on the sides of the joint while its anterior and posterior sides are free of such ligamentous limitation of movement. Examples are the knees and elbows.

	Pivot Joints: Also called trochoidal, rotary, or screw joints, pivot joints allow rotation along an axis. In the forearm, rotation of the proximal radius bone creates supination and pronation; rotation of the Atlas (the C1 vertebra) around the dens (odontoid process) of the Axis (the C2 vertebra) rotates the head at the atlantoaxial joint.

	Plane Joints: Also called arthrodial joints, plane joints have relatively flat opposing surfaces that allow sliding or gliding movements between bones, with range of motion being limited by tight articular capsules. Examples are the carpal bones of the wrists and the acromioclavicular joint between the acromion of the scapula and the clavicle in the shoulder girdle.

	Saddle Joints: Also called seller joints, saddle joints allow movement similar to biaxial ball and socket joints (flexion, extension, abduction, adduction) but no rotation. The prime example is the base of the thumb (the carpometacarpal joint, which is more prone than any other joint to arthritis), where reciprocally opposing convex and concave surfaces mutually articulate. 



Joint Stability and Movement

All joints are relatively stable and relatively mobile, with these qualities typically in inverse proportion to each other: more stability generally yields more mobility and vice versa. However, this is not always true: one can have both great stability and mobility depending on the condition of their muscles and ligaments (think of the adept yogi who is capable of calmly stabilizing in fantastically open asanas, or most high-level gymnasts). We can define stability as the ability of a joint to move through its range of motion free of injury to the joint itself and to its stabilizing tissues (primarily ligaments and muscles). We find even greater stability when a joint can withstand shock from high-impact movements, such as catching a fall by placing one’s hand on the ground without separating joints in the shoulder girdle. When lacking stability, one is more prone to dislocation, sprained ligaments, or undue pressure on surrounding muscle and nerve tissues.

There are three sources of joint stability, with weakness in any compromising the support of the others and making the joint less stable: 


	A snug fit in the joint articulation: The glenohumeral joint of the shoulder is relatively shallow and thus not stable, whereas the hip joint—both are ball and socket structures—has a deep recession in the receiving acetabulum and is therefore more stable.

	A robust and well-structured set of ligaments: The quality and quantity of ligaments surrounding the hip joint help prevent its potential dislocation, whereas ligaments around the shoulder joint are far less sufficient to prevent dislocation.

	Strong muscular support: Rather than merely strong muscles, the key to the muscular stability of a joint is in the opposing forces that muscle can create to maintain the proximity of the bones comprising the joint. For example, there are four muscles in the shoulder joint that provide opposing directions of force that help maintain its stability (together they form the shoulder rotator cuff, which we explore later).
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Figure 6-5: Anatomical Direction


Mobility is the ability to fully and naturally move a joint without disturbing or being limited by surrounding tissues. As discussed earlier, many joints are capable of multiple movements. We define these movements as range of motion (ROM), a common measure of flexibility. Joint ROM ranges from hypomobility, in which different structures limit full ROM, to hypermobility, in which one can create movement beyond the joint’s normal maximum extension. Whatever one’s ROM in any joint, it is ultimately limited either by bony structures (one bone hits another), ligaments (which have very little elasticity), and/or muscular tension. 

Although ROM in any joint varies across the landscape of humanity, kinesiologists provide us with average normal ranges of motion that are good starting points for considering generally safe ROM.5 Although it may seem that greater flexibility is associated with weakness—and as discussed earlier flexibility is typically associated with instability—strength can be developed in tandem with flexibility to allow for greater range of stable movement. Still, moving beyond normal range of motion into hypermobility, particularly when a joint is bearing weight or other tension, can further destabilize the joint by causing injury to the supportive ligaments, muscles, and other tissues such as cartilage.






Hypermobility and Instability

Many people with tight muscles and limited range of motion think they can’t do yoga, while many people in yoga classes are in envious awe when they behold the student who clasps her ankles with her hands in Urdhva Dhanurasana (Upward Bow or Wheel Pose) or the one who effortlessly brings his sternum to his shin in Hanumanasana (Pose of Hanuman, or Splits) before yoga class. Yet it is precisely such hypermobile students who are among our greatest concern in teaching safe yoga asana practices, whereas the tightest among us will most benefit from stretching. Let’s look more closely.

Hypermobility can arise from several conditions, including bone shape at its joint articulation, connective tissue defects (such as Ehlers-Danlos syndrome) that allow lax ligaments, impaired proprioception (imagine not feeling—and thus not being aware of—knee hyperextension unless looking at the joint), and/or overly flexible (and thus inadequately toned) muscles. In people for whom the primary cause is a connective tissue defect, an inheritable disease in which gene mutations fail to properly code collagen, elastin, and tenascin, the potential harmful consequences go beyond the musculoskeletal system to include effects on the circulatory and lymphatic systems due to lax vessels. There is also a high association between hypermobility and anxiety.

The primary issue with hypermobility in yoga is joint instability, which can lead to long-term and debilitating conditions, including joint pain, sprains, bursitis, subluxations or dislocations, nerve compression, and arthritis. The presence of relaxin hormone (discussed in greater depth in Chapter 25), which is released during pregnancy to allow for the greater mobility of the pelvis required in natural childbirth, can also lead to long-term hypermobility, which is far likelier among pregnant and postpartum women who are hypermobile prior to pregnancy.

Given these risks associated with hypermobility and the inverse relationship between mobility and stability, the hypermobile yoga student or client is at great risk of instability. Thus, we want to encourage those with hypermobility to stop stretching their excessively stretchy muscles and focus instead on strengthening those muscles using slow concentric contraction (not eccentric contraction, which further lengthens muscles).






Describing Anatomical Direction

The various terms we use to describe the human body are like the ordinal compass on a map indicating north, south, west, and east: specific terms allow clear orientation and direction. Here we give the basic terms of anatomical direction as pairs of opposites:


	Superior–Inferior: Relatively above or below. Example: The head is superior to the pelvis (above it), and the knees are inferior to the hips (below them).

	Anterior–Posterior: Relatively to the front or back. Example: The sternum is anterior to the spine (to the front of it), and the spine is posterior to the belly button (back from it).

	Medial–Lateral: Relatively toward or away from the midline of the body (the midsagittal plane). Example: The sternum is medial to the shoulder joint (close to the midline of the body), and the hips are lateral to the pubis (farther out to the side of the body).

	Proximal–Distal: Relatively close or far from the axial skeleton. Example: The wrist is distal to the elbow and shoulder (farther from the axial skeleton), and the hips are proximal to the knees and ankles (close to the axial skeleton). 

	Superficial–Deep: Relatively close or far from the outer surface of the body. Example: The skin is superficial to the bones (farther out), and the heart is deep to the rib cage (deeper in).

	Supine–Prone: Lying on the belly (supine) versus lying on the back (prone).

	Ipsilateral–Contralateral: On the same side versus on the opposite side.



Movement in Planes of Motion

Joint movement and position are most clearly and consistently described through the prism of imaginary planes of motion that bisect the body in different ways. In considering the planes, we begin with the body in anatomical position, which is essentially the same as Tadasana (Mountain Pose), as shown in Figure 6-6. There are three planes of the body: frontal (also called coronal), sagittal (also called medial), and transverse (also called horizontal). Although we will generally describe movements as being in one plane, our natural movements typically happen in all three planes, even if they are primarily in one.
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Figure 6-6: Planes of Motion



	Frontal Plane: The frontal plane bisects from side to side, dividing the body into anterior and posterior halves. Movement in this plane is described as abduction or adduction (these terms are defined in a moment). For example, moving from Tadasana to the preparatory position of Prasarita Padottanasana (Wide Angle Forward Fold), we position our feet in a wider lateral stance (abducting our legs) while lifting our arms out level with the floor (abducting our arms). Jumping jacks occur in this plane. We also create spinal lateral flexion in this plane: arching the torso laterally.

	Sagittal Plane: The sagittal plane bisects the body from front to back, dividing the body into left and right halves. Movement in this plane is described as flexion or extension (see these following definitions). For example, folding forward from Tadasana to Uttanasana (Standing Forward Fold Pose) is flexion, while arching into Urdhva Dhanurasana (Upward Facing Bow Pose, or Wheel Pose) is extension. We walk or run with primary movements in this plane.

	Transverse Plane: The transverse plane bisects the body into upper and lower halves. Movement in this plane is described as rotation. All spinal twists occur in the transverse plane, as do external and internal rotation of the limbs.



Terms of Movement

We describe movements in the planes of motion using the following specific terms. There are six general types of movement:


	Abduction: Movements away from the midline of the body. Example: We abduct the arms to position them out level with the floor in preparation for Utthita Trikonasana (Extended Triangle Pose).

	Adduction: Movements toward the midline of the body. Example: We adduct the arms when we cross the elbows in Garudasana (Eagle Pose).

	Flexion: Bending movements that decrease the angle of a joint. Examples: Bending the elbow to bring the hand close to the shoulder, or bending the knee to bring the heel close to the hip. Also, folding forward, which decreases the angle of the spine.
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Figure 6-7: Types of Movement



	Extension: Straightening movements that increase the angle of a joint. Examples: Straightening your legs or arms; also, arching your back in a backbend, which increases the angle of the spine.

	External Rotation: Rotational movements in the limbs that turn them away from the midline. Example: Rotating the arms outward in a way that turns the palms forward and the thumbs back. This is also called lateral rotation.

	Internal Rotation: Rotational movements in the limbs that turn them toward the midline. Example: Rotating the legs in a way that turns the feet to point toward the midline. This is also called medial rotation.

	Circumduction: Circular movement in which the distal end of a limb moves in a circle while the proximal end is stable, thereby combining flexion, extension, abduction, and adduction. Example: The lower leg going around in circles from movement at the hip joint.
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Figure 6-8: Dorsiflexion and Plantar Flexion


There are at least twenty-five other more specific terms of movement. Here we highlight the twelve most common terms of movement specific to certain parts of the body:

Feet/Ankles


	Dorsiflexion: Flexion of the ankle, drawing the foot toward the shin.

	Plantar Flexion: Extension of the ankle, pointing the foot away from the shin. Yes, it seems odd to call this flexion, but remember: we are increasing the angle of the joint in the sagittal plane!

	Inversion: Turning the sole of the foot inward as in Baddha Konasana (Bound Angle Pose).

	Eversion: Turning the sole of the foot outward.
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Figure 6-9: Supination and Pronation


Hands/Forearms


	Supination: Externally rotating the forearm to turn the palm up (imagine you’re holding bowls of soup in your palms).

	Pronation: Internally rotating the forearm to turn the palm up (imagine spilling the bowls of soup).



Shoulder Girdle


	Elevation: Superior movement of the shoulders, as in shrugging the shoulders toward the ears.

	Depression: Inferior movement of the shoulders, as in dropping them down from the shrugged position.

	Protraction: Forward movement of the shoulders causing the shoulder blades to move away from the spine. Also called abduction.
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Figure 6-10: Shoulder Movements



	Retraction: Backward movement of the shoulders causing the shoulder blades to draw toward the spine. Also called adduction.



Sacroiliac (SI) Joint:


	Nutation: Movement of the sacrum anteriorly and inferiorly, causing the coccyx to move posteriorly, thereby widening the lower opening of the pelvis. Generally occurs only during delivery or with hypermobility.

	Counternutation: Movement of the sacrum posteriorly and superiorly, causing the coccyx to move anteriorly, thereby widening the superior opening of the pelvis. Generally occurs only during delivery or with hypermobility.



Common Bone and Joint Pathologies

Bone health across the span of life is cumulative: the healthier our bones when they are growing, the healthier they are when we are much further along the life path. Bone mass—a measure of bone size and strength—is largely determined by genetics, diet, and exercise, particularly when we are rapidly growing and up until around age 25, when we reach maximum bone density. Poor diet (particularly lack of adequate calcium intake), lack of weight-bearing exercise, smoking tobacco, and excessive alcohol consumption decrease bone mass, especially when we begin to naturally lose bone density after around age 40. 

In a natural process called remodeling, the body continuously regenerates bone tissue. However, after around age 40 remodeling gradually diminishes, causing lower bone density and greater bone brittleness in a condition called osteoporosis. Osteoporosis is greater among women than men, particularly with the onset of menopause due to lower estrogen levels. In addition, diabetes, colitis, gout, and other conditions can cause arthropathy (joint disease).The leading joint disease—arthritis—is either a degenerative disease (osteoarthritis) or an autoimmune disease (rheumatoid arthritis). The following terms are associated with bone and joint disease:


	Arthritis: There are numerous forms of arthritis, which involves inflammation of one or more joints. The most common, osteoarthritis, arises from wear and tear, leading to the breakdown of articular cartilage and potentially bone. 

	Bursitis: Repetitive movement and undue pressure on the joints can inflame the small bursa sacs containing synovial fluid, resulting in pain and tenderness in the affected areas, especially when moving. Bursitis is also caused by trauma, autoimmune disorders, and infection.

	Bunion: Although there is disagreement over whether tight shoes or genetic factors best explain this deformity in the first metatarsal and the big toe (hallux), there is strong evidence that it is primarily due to too-tight shoes.6 Force on the tendons and ligaments causes the deformation, leading to an inflamed bursa sac, pain, and a greater potential for developing arthritis in the joints of the toe.

	Breaks, Strains, Fractures: Bones can break due to traumatic force or pathological weakening such as osteoporosis. Most are incomplete fractures in which there is a crack in the bone tissue, in contrast to complete fractures in which the bone fragments are entirely separated.

	Ligamentous laxity and joint hypermobility: Whether caused by inheritable connective tissue disorders, injury, or repetitive stretching beyond one’s safe range of motion, joint instability can lead to painful movement, subluxation (partial dislocation), or full dislocation.

	Osteoporosis: A progressive bone disease in which bone mineral density is reduced, osteoporosis arises from multiple possible causes, mostly commonly a postmenopausal decrease in estrogen production. The bones are more frail and susceptible to fracture.

	Kyphosis: Although this term refers to the normal curvature of the thoracic segment of the spine, it also refers to its pathological curvature (also called hyperkyphosis). Its primary cause is poor posture (slouching). Scheuermann’s kyphosis is idiopathic (of unknown or unclear cause) and cannot be corrected. Congenital kyphosis arises in the womb and can manifest later in childhood. See Chapter 23 for further exploration.

	Scoliosis: This potentially crippling idiopathic deformation of the spine can worsen due to secondary factors such as spina bifida or cerebral palsy. It is not only of largely unknown cause, but its degree of progression is entirely unpredictable. 

	Spinal defects: Many spinal defects are interrelated, with one condition causing or exacerbating another. Spinal stenosis, in which the spinal canal narrows, can be caused by osteoarthritis, spondylolisthesis (intervertebral instability), fractures, tumors, and aging.



Cultivating a Healthy Skeletal System

A healthy skeletal system requires calcium-rich foods, vitamin D (which increases intestinal absorption of calcium, iron, magnesium, phosphate, and zinc), moderate weight-bearing exercise (excessive weight-bearing exercise causes premature loss of articular cartilage), and moderation in the consumption of alcohol. A general yoga practice that is appropriate for one’s age and overall condition and that does not introduce repetitive stress to joints provides a balance between weight bearing and joint use that can maximize skeletal health throughout life. 

In ayurveda, bones and cartilage are considered asthi dhatu, pervaded by air and space and thus the province of vata. Excessive vata is seen as causing most bone and joint problems.7 Seasonal snehana therapy—loving the body internally and externally with herbs and substances that force negative substances from the body—is offered for many bone and joint pathologies, including fractures and arthritis. Nadi Sveda practice applies localized steam to areas affected by painful joints, sprains, and aches. Dietary recommendations are given for reducing vata. Although this practice promises to relieve bone and joint problems, there is no presentable evidence of the efficacy of these treatments actually doing so.






7

Muscles: The Muscular System




The painter who is familiar with the nature of the sinews, muscles, and tendons will know very well, in giving movement to a limb, how many and which sinews cause it; and which muscle, by swelling, causes the contraction of that sinew; and which sinews, expanded into the thinnest cartilage, surround and support such muscle.

—Leonardo da Vinci



Contrary to Halloween impressions, the skeleton does not stand or move on its own, the heart does not beat on its own, nor do vessels allow blood to flow on its own. Rather, each has movement and thus gains functionality in significant part because of the muscles, which have three distinctive types:


	Skeletal Muscle: Voluntarily contracts and releases to stabilize and mobilize the skeleton and moves other structures such as the eyes. We further explore skeletal muscle in a moment.

	Cardiac Muscle: This is heart tissue (it forms the heart—the myocardium), which is also found in the tissues of the aorta, pulmonary vein, and superior vena cava. Cardiac muscle involuntarily contracts under stimulation from the autonomic nervous system (ANS) to pump blood through the pulmonary and systemic circulatory systems. We further explore cardiac muscle in the section titled “The Cardiovascular System.”

	Smooth Muscle: Found in all of our various tubes, smooth muscle helps to shape and, with involuntary contraction stimulated by the ANS, to facilitate movement through vessels and hollow organs such as in the digestive and reproductive systems. The rhythmic contraction of smooth muscles in vessel walls creates the wavelike peristalsis that moves contents through the tubes. We further explore smooth muscle in the later sections on the digestive, reproductive, and lymphatic systems.
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Figure 7-1: Types of Muscle


All three types of muscles are excitable (they respond to nerve stimulation), contractile (they have the potential to contract), and elastic (they have the potential to resume their noncontractile form). In addition to these capacities and functions, the muscular system adds overall form to the body and contributes to the maintenance of body temperature by helping to insulate the body from its external environment. 

Here we focus on the skeletal muscle, reserving further discussion of cardiac and smooth muscle for later sections on the cardiovascular, digestive, and other systems.

The Skeletal Muscle

Skeletal muscle is contained in a protective sheath of connective tissue, the tendinous ends of which attach muscle to bone. Muscle functionality begins at the cellular level, with elongated muscle cells organized into threadlike muscle fibers with contractile properties. Muscle fiber consists of overlapping myofibrils that are made of proteins (from the Greek myo, meaning muscle), specifically actin and myosin filaments along with connecting titin filaments between them; these myofibrils are grouped into clusters called sarcomeres (from sark, flesh, and meros, unit) that run the length of the fiber. The striated appearance of skeletal (and cardiac) muscle fibers comes from the alternating layers of actin and myosin filaments. When stimulated by neurotransmitters, calcium ions in the muscle fibers trigger contraction, with the titin filaments facilitating the myosin filaments binding to actin filaments. Thus, the muscles fibers are turned fully on, causing contraction; when not on, they are off, giving us the all-or-none principle of muscle contraction.
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Figure 7-2: Skeletal Muscle Shapes


Most skeletal muscle is bound to bone, cartilage, or ligaments through the cordlike tendons created by the convergence of connective tissue at the ends of muscles, with some attached directly to organs (such as the eyes and skin). With muscle contraction, the tendons pull on the bones. Imagine the muscle crossing over a joint from one bone to another (for example, a quadriceps group of muscles crossing from the thigh over the knee and attaching to the lower leg). Further imagine sitting on a table with your knees at the edge and your lower legs dangling down. With the quadriceps originating on the thigh (tendinous origin), crossing the knee, and inserting on the lower leg (tendinous insertion), when this muscle group contracts it causes the muscles to shorten, pulling the two tendinous ends toward each other. Put differently, the quadriceps are causing the lower leg to lift, thus extending the knee joint. Generally, muscles’ origins are proximal and insertions are distal, with the direction of pull being toward the proximal origin and along the direction of the lines of the fibers. However, because the fibers are creating tension in both directions, movement will occur in either or both directions that the fibers run, depending on whether one or both bones are movable (as opposed to being anchored in a way that does not allow movement).

There are several different skeletal muscle shapes (often called muscle architecture), even though most have tendons and all have a fleshy belly. We define muscle length as the distance between its attachments. The macroscopic structural arrangement of muscle fibers inside the sheath of connective tissue gives each muscle its specific shape, and this shape largely determines the muscle’s function. There are two basic shapes: parallel, in which the fibers run the length of the muscle and allow greater range of motion; and pennate (from the Latin pinnatus, “feathered”), in which the fibers run obliquely to their tendons and generate greater force. We can further classify these shapes as follows:

Parallel Muscle Shapes


	Fusiform: These cylindrically shaped muscles with a central belly and tapered tendinous ends create a direct line of pulling action between the attachments. Examples: The biceps and quadriceps.

	Flat: Relatively thin, broad, and sheetlike, flat muscle has parallel fibers that spread out from a tendinous aponeurosis. Examples: The main muscles of the abdominal sheath—rectus abdominus, transverse abdominus, and the internal and external obliques.

	Radiating: Also called fan-shaped muscles for their radiating shape, these muscles combine elements of flat and fusiform muscles, originating in an aponeurosis and attaching via a tendon to a single point. Examples: The trapezius and pectoralis major muscles are prime examples.

	Sphincter: The circular sphincter muscles surround body openings, contracting to close them.



Pennate Muscle Shapes


	Unipennate: The fibers are all on one side of the aponeurosis or tendon. Example: Biceps femoris.

	Bipennate: The fibers are on both sides of the central tendon. Example: Rectus femoris.

	Multipennate: Where the central tendon branches within a pennate muscle, with fibers on each side of each branch. Example: The deltoid muscle.



As discussed earlier, movement occurs when a muscle is stimulated. This stimulation causes the muscle to act in what is often called muscle contraction. The term contraction connotes shortening in length. However, muscle actions sometimes involve the muscle lengthening, even while creating tension. We can best clarify this language by emphasizing that muscle actions can cause, control, or prevent movement. They do so in three ways:
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Figure 7-3: Types of Muscle Contraction and Movement



	Isometric Contraction: Imagine lifting a baby from a crib and holding it in your hands with your forearms level with the floor. To stably hold your arms in position, there must be muscle action. It is the isometric contraction of your arm muscles that keeps your elbow joint bent and stabilized. 

	Concentric Contraction: How did you first lift the baby from the crib? Starting with your arms extended to reach down to take the baby into your hands, you next pulled your wrists toward your shoulders, what in weight lifting is called a half curl. This muscular action occurs primarily in your biceps muscles: their concentric contraction caused them to shorten, thus flexing your elbow joint to 90 degrees. Put differently, the force of the concentric contraction is sufficiently great to overcome gravity (or other resistance), thereby causing movement.

	Eccentric Contraction: Now imagine easing the baby back down into the crib with steadily controlled movement. Starting with your forearms held level with the floor in isometric contraction, you slowly straighten your arms (extend your elbows). What keeps your arms from suddenly collapsing down and the baby falling into the crib? It is those same biceps muscles, but now their muscle action is eccentric: the muscle is lengthening while under gradually diminishing tension. Your biceps are thus still acting, working, even while stretching, lengthening, allowing controlled movement that resists gravity (or other resistance).








Stretch Reflex

Some movements involving voluntary muscle contraction happen automatically as a reflexive response to intended movements or external stimulation. Put dualistically, the body is producing unintended actions before you can think about it (without cortical direction). One such reflexive response, called stretch reflex, occurs when nerves react in response to overstretching or excessively fast stretching within the muscle. As the muscle is stretching, an automatic (and subconscious) protective nervous response is generated in reaction to the intended action, inhibiting or even stopping that action.

Looking more closely, sensory receptors called muscle spindles and Golgi tendons “read” the qualities of stretching in the muscle fibers (specifically the speed of the stretch) and send this sensory information to the spinal cord. This can cause motor neurons in the spinal cord to travel back to the muscle and “tell it”—with potentially greater force than the intended one—to contract in opposition to the stretching. 

In folding forward into Uttanasana (Standing Forward Fold Pose), the hamstrings are engaged in eccentric contraction (lengthening as they work). Ideally, we move slowly and steadily in this hamstrings stretch, allowing the muscle fibers to lengthen free of strong stretch reflex, which in general is trying to keep the muscle in its natural resting length. When moving quickly, the force of stretch reflex can overwhelm the lengthening of the muscle, yet with the effort to keep moving plus the force of gravity, a muscle tear is increasingly likely.

Stretch reflexes limit the development of flexibility and must be circumvented through countervailing muscular actions to cultivate full flexibility (not to be confused with hypermobility, in which one exceeds safe range of motion [ROM]). When students or clients move very quickly in and out of asanas, they are likely to trigger stretch reflexes that not only limit flexibility but also increase the risk of straining muscles (and spraining ligaments). As we explore in some detail when discussing how to “play the edge,” listening to the body’s natural feedback through the breath, heartbeat, and nervous-system messages is the key to moving with ease and stability, all of which happens more easily and naturally when moving more slowly.
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Figure 7-4: Agonist and Antagonist Muscles


When concentric or eccentric muscle action creates movement, it receives support and cooperation from other muscles, thus giving muscles different roles: 


	Prime Movers: Also called agonists, the prime movers are primarily responsible for creating the movement of the body in any given range of motion. In contracting, whether concentrically or eccentrically, the prime movers generate the force that moves the bones. For example, the hamstrings are the prime movers when flexing the knee joint to bring the heel back and up toward the hip.

	Antagonists: All agonist muscles are matched with antagonist muscles that must relax for the agonists to generate the intended movement of the body. Referring to the previous example of knee flexion, for the hamstrings to succeed in flexing the knee the quadriceps must relax; were the quadriceps—which are knee extensors and those that oppose the knee flexors—to contract while hamstrings were attempting to flex the knee, the opposing force would either stop, inhibit, or overwhelm the force of the hamstrings.

	Synergists: Sometimes called helpers or neutralizers, synergist muscles complement the prime movers to help ensure that the intended movement occurs by preventing undesired actions. For example, in flexing the elbow, the biceps are the prime movers, with help from the brachioradialis and brachialis.

	Stabilizers: Also called fixators, stabilizers fix one part of a limb in place so that movement can occur in distal joints. For example, in strumming a guitar, wrist extensors and flexors cocontract in isometric contraction to stabilize the wrist joint (hold it in place) while the finger flexors and extensors work to strum the guitar strings.



The Musculoskeletal System

With our skeletal and muscular nomenclature and concepts in mind, we can now look at how their integrated actions give functionality (stability and movement) to our skeletal and muscular structures. We will work our way from the ground up.

The Feet and Ankles

With twenty-six bones that form twenty-five joints, twenty muscles, and a variety of tendons and ligaments, the feet are certainly complex.1 This complexity is related to their role, which is to support the entire body with a dynamic foundation that allows us to stand, walk, run, and have stability and mobility in life. In yoga they are the principal foundation for all the standing poses and active in all inversions and arm balances, most backbends and forward bends, and many twists and hip openers. Meanwhile they are also subjected to almost constant stress, ironically one of the greatest stresses today coming from a simple tool originally designed to protect them: shoes. Giving close attention to our feet—getting them strong, flexible, balanced, aligned, rooted, and resilient—is a basic starting point for building or guiding practically any yoga practice, including seated meditation.
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Figure 7-5: The Feet and Ankles


To support the weight of the body, the tarsal and metatarsal bones are constructed into a series of arches. The familiar medial arch is one of two longitudinal arches (the other is called the lateral arch). Due to its height and the large number of small joints between its component parts, the medial arch is relatively more elastic than the other arches, gaining additional support from the tibialis posterior and peroneus longus muscles from above. The lateral arch possesses a special locking mechanism, allowing much more limited movement. In addition to the longitudinal arches, there are a series of transverse arches. At the posterior part of the metatarsals and the anterior part of the tarsus these arches are complete, but in the middle of the tarsus they present the character of half domes, the concavities of which are directed inferiorly and medially, so that when the inner edges of the feet are placed together and the feet firmly rooted down, a complete tarsal dome is formed. When this action is combined with the awakening of the longitudinal arches, we create pada bandha, which is a key to stability in all standing asanas (and a key source for discovering and awakening mula bandha).

However, the feet do not stand alone, even in Tadasana, nor do they independently support movement. Activation of the feet begins in the legs as we run lines of energy from the top of our femur bones down through our feet. This creates a rebounding effect. Imagine the feeling of being heavier when riding up in an elevator, or lighter when riding down. The pressure of the elevator floor up against your feet not only makes you feel heavier, it has the effect of causing the muscles in your legs to engage more strongly. Similarly, when you intentionally root down from the tops of your thighbones into your feet, the muscles in your calves and thighs engage. This not only creates the upward pull on the arches of pada bandha (primarily from the stirruplike effect of activating the tibialis posterior and peroneus longus muscles) but creates expansion through the joints and a sense of being more firmly grounded yet resilient in your feet while longer and lighter up through your body.

It is helpful to divide the feet into the heel foot and the ankle foot. The heel foot derives from the lateral arch, which is connected to the fibula bone in the lower leg, a non-weight-bearing force distributor. Positioned in relation to the calcaneus and cuboid bones, and from there to the fourth and fifth metatarsals and phalanges, it creates more direct grounding and stability. The ankle foot—relating the tibia to the talus, navicular, cuneiforms, and the first three metatarsals and phalanges—is more resilient and a source of refined movement. Thus, in standing balance asanas such as Vrksasana (Tree Pose) or Virabhadrasana III (Warrior III Pose), you can guide more stable balance by asking students to bring more awareness to grounding down through the inner heel of their standing leg. At the same time, rooting through all four corners of each foot while cultivating pada bandha gives greater overall balance and stability amid a feeling of more resiliency.

To point or flex? In many asanas we either point or flex the foot, movements that in anatomy are described respectively as plantar flexion and dorsiflexion. Dorsiflexion creates greater stability in the ankle joint as the wider (anterior) part of the wedge-shaped talus is lodged in the space between the fibula and tibia. In plantar flexion the narrower part of the talus moves into this space, creating less stability but an easier sense of radiating energy out through the feet.
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Figure 7-6: The Knees


The Legs and Knee Joints

Connecting the femur to the tibia, the knees receive considerable stress from above and below, making their stabilizing muscles and especially ligaments among the most frequently strained in physical yoga practices. Athletes, runners, even committed sitting meditators discover that the stress created in the knees from their athletic or spiritual avocation can lead to debilitating injury, especially when they lack the beneficial effects of a balanced, appropriate practice of physical asanas. Even in a balanced yoga practice, the knee still must handle considerable forces, primarily from bearing weight but also due to twisting forces exerted from above and below. In more strenuous yoga practices, the knee has to handle very powerful physical forces. Primarily a hinge joint capable of extension and flexion, with minor capacity to rotate when flexed to about ninety degrees, sudden or excessive movement in any of these motions can tear one of the supporting ligaments or cartilage. Understanding and honoring the knees is one of the keys to guiding a sustainable yoga practice. Let’s take a closer look at the knee, which is two joints:


	The femorotibial joint, which links the femur and tibia

	The femoropatellar joint, where the patella is situated within the anterior thigh muscle and a groove that it slides through on the front of the femur.



The distal femur and proximal tibia are expanded into condyles that increase their weight-bearing capacity and offer larger points of attachment for supporting ligaments. The convex shape of the femoral condyles articulates with the concave tibial condyles. The joint is cushioned by articular cartilage that covers the ends of the tibia and femur as well as the underside of the patella. The medial meniscus and lateral meniscus are C-shaped intra-articular pads made of fibrocartilage that further cushion the joint, functioning as shock absorbers between the bones and preventing the bones from rubbing each other. Tears in the medial meniscus are common in yoga, whether originally injured during an asana or exacerbated in an asana such as Padmasana (Lotus Pose) or others where forced rotation at the hip joint can transfer stress into the knee when the foot is held in place by the floor or another part of the body. With little or no blood supply, they heal slowly—if at all. A set of ligaments, all of which are in the fully stretched position when the knee is extended (leg straight), help to stabilize the knee. When the knee is flexed, the ligaments are softened (shortened), allowing rotation in poses such as Padmasana.

The medial and lateral collateral ligaments (MCL and LCL) run along the sides of the knee and limit sideways motion. The MCL, extending vertically from the femur to the tibia, protects the medial side of the knee from being bent open by force applied to the outside of the knee, such as when a student presses down on the outside of the knee of the back leg in Parsva Dhanurasana (Side Bow Pose). The LCL protects the lateral side from an inside bending force, such as when a student inappropriately places the heel of the right foot against the inside of the left knee in Vrksasana. Muscles that run outside them support both of these ligaments.

Inside the knee joint are two cruciate ligaments. The anterior cruciate ligament, or ACL, connects the tibia to the femur at the center of the knee. Its function is to limit rotation and forward motion of the tibia away from the femur; without it the femur would slide forward off the knee. We will revisit this when looking at a variety of poses, especially lunges such as Warrior I or II, where the ACL is both a crucial source of stability and at considerable risk if the knee is not properly aligned. The posterior cruciate ligament, or PCL (located just behind the ACL), limits excessive hyperextension (backward motion) of the knee joint. Injury to the PCL is rare, especially in yoga, where there are no asanas that place great force on this ligament. The patella ligament is sometimes called the patellar tendon because there is no definite separation between the quadriceps tendon, which surrounds the patella, and the area connecting the patella to the tibia. This very strong ligament helps give the patella its mechanical leverage and functions as a cap for the condyles of the femurs.

The muscles acting on the knee from above—the abductors (primarily the glutei and tensor fascia latae, acting through their attachment to the iliotibial band), adductors (primarily the gracilis), the quadriceps (for extension), the hamstrings (for flexion), and the sartorius (a synergist in flexion and lateral rotation)—help the ligaments to stabilize the knee when contracting from their various origins on the front, back, and bottom of the pelvis. The gluteus and tensor fascia latae attach to the iliotibial band, which in turn attaches to the lateral tibial condyle below the knee, contributing to lateral stability. The medial side of the knee is given more balanced stability through the actions of the gracilis, sartorius, and the semitendinosus (one of the hamstrings) as they pull up and in from their attachments on the medial tibia just below the knee: the gracilis from the pubic ramus at the bottom of the pelvis, the sartorius (the longest muscle in the body) from its origin at the anterior superior iliac spine (ASIS), and the semitendinosus as it runs up the back of the leg to its origins in the ischial tuberosity (most commonly known as the sitting bones). These medial and lateral stabilizers also play a small part in the rotation of the tibia on the femur when the knee is flexed and the foot is drawn toward the hip in poses such as Vrksasana or Padmasana.

While lending stability to the knee, the quadriceps and hamstrings are the most powerful muscles involved in knee extension and flexion. The most powerful group of muscles in the body, the quadriceps (so named in Latin for its “four-headed” origins) has just one “foot” as the four parts combine to form the quadriceps tendon, which extends across the front of the knee to become the patellar tendon and inserts on the proximal edge of the patella, which then transfers their action via the patellar tendon to the tibia. Three of the four parts of the quadriceps—vastus medialis, vastus lateralis, and vastus intermedius—originate from the femoral shaft, while the rectus femoris arises from the top front of the pelvis, giving the rectus femoris a strong role in hip flexion as well as knee extension. This combined action is involved in Utthita Hasta Padangusthasana (Extended Hand-to-Big-Toe Pose). Their collective power in knee extension is increased through the fulcrum-like structure of the patella. Their concentric or isometric contraction extends or holds the knee in extension to stretch the hamstrings in a variety of standing and seated poses and contributes to lifting the body through eccentric contraction in backbends such as Setu Bandha Sarvangasana (Bridge Pose) and Urdhva Dhanurasana (Upward Facing Bow Pose).

The three-and-a-half hamstrings are the principle flexors of the knee. The semimembranosus and the semitendinosus originate from the ischial tuberosity and run down to the medial side of the knee, giving medial support to the knee as well as assisting in medial rotation. The biceps femoris originates on the back of the ischial tuberosity and the back of the femoral shaft, merging along the way before crossing the lateral side of the knee—contributing to lateral stability—and inserting via a common tendon on the head of the fibula. The partial origin of the biceps femoris (its “short head”) on the back of the femoral shaft also leads up to the attachment of the adductor magnus, giving the adductor magnus a “half hamstring” function that, when tight, adds further limitation to wide-angled forward bends such as Upavista Konasana (Wide-Angle Seated Forward Fold).


[image: c07f007.eps]
Figure 7-7: The Pelvis and Hip Joints


The Pelvis and Hip Joints

Mediating between the upper body and the legs, the pelvis is the hub of the body. Cradled within we find our deep abdominal organs and the resting place of the kundalini-shakti energy long ago revered by the ancient yogis. As a principal center of stability and ease, we both originate key movements and cushion the impact of those movements through the bones, muscles, ligaments, and energetic actions emanating from within and around this vital structure. As a strong stabilizing structure, pelvic postural imbalances, traumas, and injuries tend to manifest below in the knees or above in the spine and upper body, although wear and tear in the hip itself can cause debilitating pain that in some cases finds relief only through replacement of the joint. When the pelvis is strong, balanced, and flexible, it lends these same qualities above and below. With around thirty muscles giving support to hip movement and stability, there is much here to work with in nearly every family of asanas.

At the lower front side of the pelvis is the acetabulum, the hip socket that receives the ball of the femoral head in creating the hip joint, joining the thighbones to the pelvis and supporting the weight of the body while allowing mobility through its ball-and-socket structure. It is formed at the intersection of three bones that are fused into one in infancy: the ilium, ischium, and pubis. The articular portions of the acetabulum and the femoral head are covered with cartilage, allowing smooth movement of the femoral head. The outer rim of the acetabulum has a strong fibrocartilaginous ring, the labrum, which increases the depth of the socket and lends to greater stability in the joint. This capsule is reinforced by four ligaments that wind around the head of the femur, twisting and untwisting as we move the femur bone to create stability that also limits the range of motion. In Virabhadrasana I (Warrior I) and Ashta Chandrasana (Eight-Point Crescent Moon Pose) the tension created by these ligaments, especially the iliofemoral ligament, limits the depth of the lunge and/or causes the pelvis to pitch forward, creating lordosis as well as possibly excessively pressuring the intervertebral discs of the lumbar spine. These same ligaments are also what keep the thighbone from popping out of the hip socket in Virabhadrasana II (Warrior II) when the back leg is fully extended and externally rotated. The length and girth of the femoral head and neck vary by individual, giving further limitations to the allowable movement of the femur that shows up in a variety of poses, especially when the femur is fully abducted in poses such as Upavista Konasana. Women’s acetabula are generally wider apart than men’s, another factor affecting range of motion and stability. The left and right hips are joined at the pubic symphysis by a fibrocartilage disc and to the sacrum by the sacroiliac (SI) joint.

The hips gain further stability in supporting the weight of the body plus precision mobility through a complex set of muscles running in every direction. Six deep lateral rotators with various origins inside the pelvis insert on different parts of the greater trochanter of the femoral head, creating several refined movements of the femur: piriformis and quadratus femoris create lateral rotation when the sacrum is fixed and the thigh is extended or cause adduction when the thigh is flexed (as in Vrksasana); obturator internus and externus along with gemellus superior and inferior give more refined lateral rotation movements depending on the position of the femur. The muscles you feel being stretched in Upavista Konasana and Baddha Konasana are primarily the five hip adductors: adductor magnus, the largest and strongest of the adductor group; adductor longus and adductor brevis, which extend from the medial pubis to the linea aspera; pectineus, running from the lateral pubis to a line connecting the lesser trochanter to the linea aspera; and gracilis, a long, thin muscle running from the medial pubis to the tibia just below the medial condyle. The strength of the adductors is crucial in a variety of poses, from arm balances such as Bakasana (Crane Pose) to Salamba Sirsasana (Supported Headstand Pose), where their ability to draw energy to the medial line of the body is essential.

The psoas, as Mabel Todd expresses in The Thinking Body, is the most important muscle in determining upright posture.2 Arising from the vertebral bodies of T12 through L5, its fibers run downward through the anterior pelvis, where they join in a common tendon with the iliacus muscle, which arises from inside the ilium. The iliopsoas then reaches down to the lesser trochanter of the femoral head, creating the prime flexor of the hip joint—you feel it in Navasana (Boat Pose)—and one of the prime limiters in hip extension asanas such as backbends and lunges like Anjaneyasana (Low Lunge Pose). When the femur is fixed, as when sitting in Dandasana (Staff Pose), the psoas and iliacus create different movements (lumbar flexion and hip adduction plus anterior pelvic rotation, respectively). In creating lumbar flexion, the psoas acts on the SI joint relatively independently of the position of the hips. When short and tight, it causes potentially severe lumbar lordosis and compression of the intervertebral discs in the lower back. When weak it can contribute to a flat back. As we will see later, the iliopsoas also plays an important role in deep core stability as well as the integrity of breath and movement in the upper body, in part due to its shared connection at T12 with the crura of the diaphragm and the lower fibers of the trapezius.

The pyramid-shaped piriformis muscle originates on the anterior sacrum, passes under the sciatic notch (inflammation can cause painful pressure on the sciatic nerve) and inserts on the top of the greater trochanter. With the sacrum fixed, the piriformis laterally rotates the extended leg or abducts the flexed thigh, helping open the hips in poses such as Padmasana. If the femur is fixed, its contraction tilts the pelvis back, opposing the action of the psoas and creating more balanced stability and movement in the SI joint.

Earlier we looked at the role of the hamstrings and gluteus muscles in relationship to the knee; they also bear significantly on the pelvis, primarily as extensors. Contraction of the hamstrings brings the pelvis into a posterior tilt when the femurs are fixed or brings the legs into extension when the pelvis is fixed. Tight hamstrings limit forward bending by bringing the sitting bones (the ischial tuberosities, where the hamstrings originate) closer to the back of the knees in poses such as Uttanasana or Paschimottanasana (Seated Forward Bend Pose). Weak hamstrings contribute to lumbar lordosis when the hip flexors are tight.

The largest muscle in the body, gluteus maximus, is both a hip extensor and a lateral rotator, creating different movements depending on which of its fibers are activated. Its upper fibers are lateral rotators, helping open the hips out in poses such as Virabhadrasana II. Its lower fibers act as prime movers in hip extension, along with the hamstrings, assisting the movement into backbends such as Salabhasana (Locust Pose) or Urdhva Dhanurasana, where we want to rotate the femurs internally as a means of softening pressure on the SI joint. Typically, students will squeeze the entire gluteus maximus in backbends as they create hip extension, thereby creating the unintended effect of internally rotating the thighs—which, as a therapist, you will see plainly as the client’s feet turn out in poses such as Setu Bandha Sarvangasana. With insertions on the iliotibial tract, gluteus maximus is an important stabilizer of the hip in standing poses. The lesser-known gluteus medius is one of the primary stabilizing muscles in one-legged standing poses such as Vrksasana and Ardha Chandrasana (Half Moon Pose). As an abductor it is also the prime mover in abduction of the hip into Ardha Chandrasana. Even lesser-known is gluteus minimus, a small muscle lying superficial to gluteus medius, which assists gluteus medius in abduction of the hip and assists in hip flexion and medial rotation.
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Figure 7-8: The Abdominal Core Muscles


The Core

We can usefully begin our exploration of the abdominal core by considering the belly button. The umbilicus is an important landmark on the abdomen in part because its position is relatively uniform among people, the motionless center of human gravity as represented in Leonardo da Vinci’s Vitruvian Man. Perhaps even more important is the psychophysiology of this center of the belly, the portal of nutrition and development in the nine months of our embryonic life. Throughout life it is a potent well of emotion, and for many, a focus of obsessive attention and sculpting connected to feelings or projections of sexuality and power. It is also the home of the manipura chakra, the subtle energetic source of willfulness in the world.

Looking more deeply, we find the vital abdominal organs: liver, spleen, pancreas, stomach, large and small intestines, gallbladder, and appendix. Four abdominal muscle groups combine to completely cover these organs: rectus abdominus, transverse abdominus, internal oblique, and external oblique. Looking inferiorly into the bowl of the pelvis, we find the reproductive organs and a supporting structure of muscles and ligaments that are the physical source of mula bandha and uddiyana bandha, two of the essential energy locks first described hundreds of years ago in the earliest writings on Hatha yoga. Superiorly we have the diaphragm, the principal respiratory muscle. Long erector spinae muscles at the back of the torso lie parallel to the vertebral column, and deep to these muscles (i.e., underneath them) the multifidi lie in the gutter next to the spinous processes. Psoas, iliacus, piriformis, and quadratus lumborum also play vital roles in the body’s core. When in balance this group of muscles supports standing with stability and ease, allows full and safe range of motion in the lumbar spine, supports the internal organs without compressing them, and allows the breath to flow strongly and freely.

Transverse abdominus (TA) is the deepest of the four main abdominal muscles. Its fascia wrap all the way around the waist to attach to the transverse processes of the lumbar vertebrae, while in front it is joined by a fascial sheet at the linea alba, thus giving its horizontal fibers a girdling effect as if a single muscle. It attaches below to the inguinal ligament, running from the iliac crest to the pubic tubercle. When you laugh until your belly aches, you are feeling your TA. It is also the muscular focus of kapalabhati pranayama, discussed in Chapter 21. When properly toned, this muscle keeps your organs in place while giving support to the lumbar spine. When habitually gripped, it compresses the organs and lends to abdominal hernias and digestive problems.

The internal and external oblique muscles (IO and EO, respectively) rotate the ribcage on the pelvis or the pelvis under the ribcage. The IOs are just outside the TA, with most fibers running anteriorly and superiorly from the lower ribs to the hips. When contracted together (right and left sides) the IOs flex the spine and compress the belly. Contracting one side causes side bending such as Parivrtta Janu Sirsasana (Revolved Head-to-Knee Pose) and assists the opposite-side EO in rotation of the lower trunk to the same side as the contracted IO. The EOs run anteriorly and inferiorly from the outer surfaces of ribs 5–12, superficial and roughly perpendicular to the IOs, with fibers heading to the linea alba, inguinal ligament, or the pubic bone. 

The most superficial abdominal muscle is the rectus abdominus (RA). Attached to the pubic symphysis and xiphoid process and located inside a sheath formed by the TA, IO, and EO, RA contracts to shorten the distance between these attachment points, pulling equally on both ends to flex the spine. When highly toned, its transverse grooves at three tendinous intersections create what is popularly called “six-pack abs” (it is a four-pack). Overemphasis on strengthening this muscle makes it hypertonic, overwhelming other muscles as it pulls the ribs closer to the pubic bone, pulling the ribs out of shape, restricting the breath, and lending to kyphosis and neck problems. As RA travels down to the pubic bone, it becomes less superficial—anatomically as well as functionally for the bandhas. A few inches below the belly button, the obliques and TA all pass in front of the RA, with the RA suddenly becoming the deepest abdominal muscle and one that plays an important role in uddiyana bandha. In looking at the anatomy and actions of uddiyana bandha, we must first return to the feet and the deep pelvis to explore the relationship between actions lower in the body and in the abdominal core.
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Figure 7-9: The Spine


The Spine

The spine is at the center of yoga. In the traditional yogic literature we find it as the sushumna channel, carrying life-force pranic energy up through the subtle body. Its relative stability, mobility, and overall functioning are among the primary sources motivating people to try yoga initially. More than any other part of the skeleton, the spine is directly involved in every asana. Weakness in support for the spinal column is a leading source of distraction in sitting meditation. With greater and more stable range of motion in the spine we experience more ease and sensory awakening throughout the entire body. “At its essence the spine is really a system of skeletal, neurological, electrical, vascular, and chemical input that when balanced and connected,” Susi Aldous Hately says “creates magically fluid movement, much the same way a well-balanced and connected orchestra creates awe-inspiring music.”3 When unbalanced due to overdeveloped or weak muscles, repetitive stress, organic tension, or emotional gripping, we begin to see a variety of problems: lordosis, kyphosis, bulging or herniated discs, and other painful conditions that compromise the delicate balance, stability, and mobility of the spine.
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Figure 7-10: Vertebral Segments


A column of thirty-three vertebrae, the spine curves up from the coccyx to the base of the skull. Viewed laterally, the vertebral column presents four curves corresponding to different regions of the spine: sacrococcygeal, lumbar, thoracic, and cervical. The sacral/coccygeal curve consists of four separate coccygeal vertebrae and five fused sacral vertebrae, the latter forming the sacrum. Twenty-three intervertebral articulations allow it to bend and rotate in a variety of directions while its central column protects the delicate spinal cord that branches off into nerves sending and receiving information to and from most of the body. Viewed from the back, the spine looks like two pyramids, one short and inverted at the bottom (the coccyx and sacrum), the other tall and increasingly slender with each successively higher vertebra in the lumbar, thoracic, and cervical segments. This pyramid-like structure gives the spine its inherent structural stability.

The vertebrae in each segment are numbered from top to bottom: C1–C7 (cervical spine), T1–T12 (thoracic spine), L1–L5 (lumbar spine), and S1–S5 (sacral spine). The vertebrae in each segment of the spine have certain unique distinguishing features, starting at the bottom with the sacrococcygeal segment. Four vertebral remnants at the tail of the spine make up the coccyx, commonly referred to as the tailbone. Although most anatomy texts describe the bony segments as fused (and indeed sometimes they are ossified), several studies show that a normal coccyx has two or three movable parts that gently curve forward and slightly flex if we slump back in poses such as Dandasana or Navasana. It provides an attachment for nine muscles, including the gluteus maximus and the levator ani. The top of the coccyx articulates with the sacrum (from the Latin sacer, meaning “sacred”), a large inverted triangular set of five fused vertebrae wedged between the hip bones (the ilia) to complete the pelvic ring. The bodies of the first and second sacral vertebrae may not be fused. In most people the sacroiliac points are tightly bound and immobile, although some can rotate the sacrum a few degrees forward or back (nutation and counternutation, respectively). In women the sacrum is shorter, wider, and presents a slightly different curvature and tilt than in men.

The fifth lumbar vertebra rests on the slanted top of the sacrum, creating natural shear forces in the lower lumbar spine that are ideally balanced by muscles and ligaments in the lower back and abdominal areas. The lumbar vertebrae are the largest and strongest of the movable vertebrae, bearing more body weight than their vertebral siblings above as well as having the most flexibility, a dual role that makes this segment the most susceptible to injury and strain. The spinal cord comes to an end between L1 and L2, splitting off into nerve roots that exit between each of the lumbar vertebrae and gather together lower down to form the sciatic nerve. Compressed or herniated intervertebral discs in the lumbar spine, often caused by an excessive lordotic curve (remember that tight psoas muscle?), can affect these nerve roots and contribute to sciatica, which is experienced as pain radiating down the back of each leg into the feet.

The twelve thoracic vertebrae are unique in articulating with the twelve pairs of ribs. Increasing in width from T1 down to T12, they are distinguished by facets on the sides of their bodies for articulation with the heads of the ribs and by facets on the transverse processes of all but T11 and T12 for articulation with the tubercles of the ribs. The width of T1 closely resembles the width of C7 resting above, whereas T11 and T12 approximate the size and shape of the lumbar vertebrae.

The cervical vertebrae are the smallest true vertebrae and can be most readily distinguished from thoracic and lumbar vertebrae by a hole in each transverse process through which the vertebral artery passes. C1, called the atlas, rotates left and right on top of C2, called the axis, giving the cervical spine most of its rotational capacity. C3–C6 are similar to one another, all small and broader from side to side than front to back. C7, called vertebra prominens, is unique in its longer and more prominent spinous process.

Intervertebral discs cushion each vertebra, forming a joint that allows slight movement of the vertebrae while keeping them separated. The disc is formed by a ring called the annulus fibrosus, formed by layer upon layer of fibrocartilage, each layer running in a different direction. This ring surrounds the inner nucleus pulposus, a gel-like substance that absorbs impact in the spine. The intervertebral discs allow the spinal column to be flexible while absorbing shock from walking, running, and other physical activities. In deep forward bending (flexion) of the spine, the front of the disc compresses and pushes the nucleus back as the posterior side of the disc expands; just the opposite happens in extension (back bending), while in side-bending poses such as Parighasana (Gate Pose) the nucleus moves to the opposite side. Injury and aging can cause the expanding side of the disc to bulge and possibly herniate. This most commonly occurs in the posterior part of the disc, precisely where major spinal nerves extend out to different tissues and extremities. While the herniation tends to happen more commonly in forward-bending asanas, the associated pain is more likely felt when standing or in back bending.

Along with the malleable intervertebral discs, a complex and finely integrated system of ligaments and muscles brings further stability and mobility to the spine. Three ligaments extend the entire length of the vertebral column: the anterior and posterior longitudinal ligaments and the supraspinous ligament. In spinal flexion (think of folding forward) the posterior longitudinal ligaments absorb some of the pressure from the disc nucleus pressing back, although with excessive pressure, bulging occurs just to the outsides of the ligament (laterally). The anterior and posterior longitudinal ligaments limit extension and flexion, respectively. Other vertebral ligaments connect adjacent vertebrae. All create stability while limiting the degree of rotation, flexion, extension, and lateral flexion.

The two psoas and two posterior transversospinal muscles form four muscular bundles arranged around the lumbar spine that can contract together to create balanced lengthening in the lower back. Some have suggested that the upper and lower segments of the psoas lend to this balance because the lower fibers pull L5 and L4 anteriorly into lumbar hyperextension while the upper psoas fibers pull T12 and L1 toward the groin in lumbar flexion. But the psoas as a whole pulls the lower lumbar vertebrae forward, bringing the sacrum along in tilting the pelvis forward. Recalling that the psoas is a powerful hip flexor (bringing the knee toward the chest), we can appreciate how hypertension in this powerful muscle not only potentially compresses the lumbar discs but creates a major limitation in all back-bending asanas. Also note that when the psoas on one side contracts alone, this creates side bending or rotation of the spine. If it is relatively more tense on one side, then a variety of asymmetries arise that cause imbalance or strain in the SI joint and up through the spine, many of which we can easily observe when a student is standing in Tadasana or inverted in Salamba Sirsasana. A strong yet supple and balanced psoas is thus one of the most important sources of overall stability and mobility in the spine and the body. Asanas such as Anjaneyasana, Virabhadrasana I, and Supta Virasana (Reclining Hero Pose) stretch the psoas, while Navasana and Utthita Hasta Padangusthasana strengthen it. 

A close neighbor of the psoas, quadratus lumborum originates from the posterior iliac crest and inserts on the transverse processes of L1–L5 and rib 12. With ipsilateral contraction (or hypertonicity on one side) it draws the pelvis and ribs on one side closer together; with bilateral contraction it creates spinal extension that is opposed by the psoas and abdominal muscles.

Several layers of deep muscles run up along the posterior spine, some connecting one transverse process to the next (intertransverse muscles), some connecting spinous processes (interspinales), and some connecting transverse processes to spinous processes (transversospinales). At the neck a set of muscles very similar to the transversospinales, the rectus capitis and oblique capitis, connect the spine to the lower rear part of the skull at the occiput. Depending on how these muscles are contracted, they can assist in extension, side bending, and rotation of the spine. 

Superficial to the deep muscles of the spine are a set of erector spinae muscles and associated tendons that lie in the groove along the sides of the spinal column. In the lumbar region they arise from the thick, fleshy, tendinous mass of the lumbar aponeurosis, then split into three parallel columns of muscle rising along the spine. The primary action of these muscles is extension of the spine in poses such as Salabhasana and Pursvottanasana (Upward Plank Pose). In flexion these muscles control rather than produce movements; then they fall silent while being stretched in full forward-bending poses such as Paschimottanasana or Uttanasana. In twists and side bends, they are active on both sides in both producing and controlling movement. With each muscle crossing several segments of the spine, their contraction or relaxation has an effect in multiple vertebrae. They are most fully contracted and strengthened in prone backbends such as Salabhasana.

At the neck the erector spinae muscles are complemented by several other muscles that stabilize and mobilize the head on top of the spine like guy wires, including the splenius capitis, levator scapulae, longus colli, rectus capitis, scalenes, sternocleidomastoids (SCMs), and the upper fibers of the trapezius. Here we find a fascinating world of nerves, muscles, and movements that for many yoga students is a common area of tension and strain. Typically overworked due to postural imbalances elsewhere in the body (and often excessively recruited in breathing), “pain in the neck” is very easily caused in some of the simplest asanas.

Three other muscles of the back—the latissimi dorsi, rhomboids, and trapezius—are discussed in detail later. For now we will summarize how they act on the back. The latissimi dorsi are the most expansive muscles in the body, covering almost the entire back and giving greater structural integrity to the trunk. The rhomboids draw the vertebrae toward the scapulae or release to allow easier movement into shoulder flexion backbends such as Urdhva Dhanurasana. The trapezius, with fibers running in three directions, can produce spinal extension as well as side bending.
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Figure 7-11: The Shoulder Girdle


The Shoulder Girdle

Much of human life and consciousness is predicated on our ability not just to erect elaborate structures or actions in our complex mind, but also on our ability to fashion those ideas into material reality in the world. In this creative expression we largely depend on the manipulative abilities of our arms and hands, the relatively free movement of which rests on the mobility of our shoulders. Although our shoulder joints are the most mobile joints in the human body, they must also be strong enough to allow us to lift, push, pull, twist, and move with or against force in multiple directions. Indeed, human consciousness itself and the very fabric of human thought is inextricably intertwined with this uniquely human ability to engage creatively with the physical world in often fine and elaborate ways allowed by the shoulder, arms, and hands. The humble shoulders, where we carry much of our responsibility, or sometimes a chip (and where the Hindu god Shiva carries a resting cobra), determine much about our posture and movement in the world, on and off the mat.

Anatomically, the shoulder is not a joint but a complex structure comprising three bones—the humerus (upper arm bone), the clavicle (collarbone), and the scapula (shoulder blade)—tied together by muscles, tendons, and ligaments. The articulations among the three bones give us the three joints of the shoulder: glenohumeral, acromioclavicular, and sternoclavicular. Working together they give the arms tremendous range of motion and stability, a balancing act that when off-kilter creates a variety of problems largely unique to this part of the body.
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Figure 7-12: The Glenohumeral Joint


The glenohumeral joint is the primary joint of the shoulder, where the head of the humerus rests in the glenoid fossa of the scapula, much like a golf ball on a tee. A ball-and-socket joint that allows the arm to rotate circularly or hinge out away from the body, the glenohumeral joint is stabilized by four muscles that form a rotator cuff around the humeral head to keep it secured to the glenoid fossa: the supraspinatus, infraspinatus, teres minor, and subscapularis, often referred to as SITS. The tendons of these muscles connect to the capsule of the glenohumeral joint, lending it further stability. Still, the shallowness of the glenoid fossa makes this one of the most commonly dislocated joints in the body, and inappropriate hands-on adjustments in poses such as Urdhva Dhanurasana have been known to cause this joint to dislocate. The smooth movement of the upper arm bone in the glenoid fossa depends on the balanced strength, flexibility, and neurological functioning of the rotator cuff muscles along with the soft tissue capsule that encircles the joint and attaches to the scapula, humerus, and the head of the biceps. Lined by a thin synovial membrane, the capsule is strengthened by the coracoclavicular ligament.

The acromioclavicular joint is at the top of the shoulder, located between the acromion process of the scapula and the distal end of the clavicle, and is stabilized by three ligaments: the acromioclavicular ligament attaches the clavicle to the acromion of the scapula; the coracoacromial ligament runs from the coracoid process to the acromion; and the coracoclavicular ligament runs from the scapula to the clavicle. The movement of this gliding synovial joint allows the arm to rise above the head, helping the movement of the scapula and giving the arm greater rotation for asanas such as Urdhva Hastasana (Upward Arms Pose) and Adho Mukha Svanasana. At the medial end of the clavicle is the sternoclavicular joint, where the convex shape of the manubrium interfaces with the rounded end of the clavicle. The scapula is a flat and roughly triangular-shaped bone placed on the back of the rib cage, forming the posterior part of the shoulder girdle. The relatively thicker lateral border of the scapula contains the glenoid fossa, home to the upper arm bone’s proximal end. The various physical features of the scapula allow the attachment of seventeen muscles that give this bone its stability and the basic movements that allow greater range of motion of the arm.

Muscles that attach the humerus to other parts of the shoulder create movement of the upper arm bone. The infraspinatus muscle, assisted by the teres minor, externally rotates the arm, as when standing in Tadasana and turning the palms out or when wrapping the triceps side of the arm toward the ear in Utthita Parsvakonasana. The subscapularis adducts and rotates the arm medially, a rare movement in Hatha yoga (there is some internal rotation in Parsvottanasana [Intense Side Stretch Pose]). The supraspinatus abducts the arm, as when bringing the arms out and up into Virabhadrasana II. Again, these four muscles work collectively as the rotator cuff to stabilize the glenohumeral joint, keeping the humeral head in the glenoid cavity.
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Figure 7-13: The Elbow Joint


The Arms and Elbows

Two bones form the elbow joint: the distal humerus of the upper arm and the proximal ulna of the forearm. A second forearm bone, the radius, articulates proximally with the radial notch of the ulna and distally with the carpal bones of the wrist. The forearm can move in (1) flexion and extension (through hinge-like movement at the articulation between the humerus and ulna), and (2) pronation or supination, as when turning the palm alternately face up or face down while the humerus is fixed. The simple hinge joint of the elbow is made more complex by the articulation of the ulna and radius and the way these three bones share synovial cavities and ligaments. Like the knee joint (also a hinge joint), the elbow is very prone to hyperextension, a cause of misalignment and injury especially in weight-bearing arm support asanas.

Flexion and extension of the elbow joint arises from contraction of muscles from above: biceps, brachialis, and brachioradialis create flexion, while the triceps is the primary extensor. In pronation and supination movements, the ulna and radius cross over each other to rotate the palm up and down. The pronator teres and pronator quadrates muscles are the primary pronators (assisted by brachioradialis from a supinated position) while the biceps and supinators create supination. The difficulty of pronation is evident when attempting to keep the palms fully rooted down in Pincha Mayurasana (Forearm Balance Pose), which is more challenging when the biceps muscles are tight.
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Figure 7-14: The Wrist Joint


The Hands and Wrists

Human evolution is largely due to our ability to hold and manipulate objects, an ability crucially afforded by our opposable thumb. Along with qualities of spirit, verbal cues, and demonstration of asanas, the hand is perhaps our most important teaching tool, enabling us to communicate with tactile precision, subtlety, and sensitivity. In asana practice, it provides one of the most important foundational anchors, included in all the arm balances, many backbends, even leveraged hip openers, twists, and forward bends. Given considerable mobility by the wrist joint, this precious tool is also one of the most vulnerable parts of the human body, and the wrist joint is one of the most commonly injured in asana practice.

The hand consists of five metacarpal and fourteen phalange bones linked by ligaments and surrounded by muscles, nerves, vessels, fascia, and skin. The wrist consists of eight small carpal bones, two of which articulate with the distal radius bone and four with the metatarsal, all essentially wrapped by transverse ligaments. The archlike structure of the wrist bones creates a central compartment containing flexor tendons, their sheaths, and fascia that support the positioning of the tendons. Movements of the wrist joint are seen in the hand: flexion draws the hand toward the inner forearm (which tends to elongate the fingers); extension draws the hand toward the top of the wrist (causing the fingers to tend to tighten, as in the tendency for the fingers and knuckles to rise from the floor in Adho Mukha Svanasana); abduction turns the thumb out when the palm is turned up; and adduction does the opposite. The thumb has considerable mobility in extension, flexion, abduction, and adduction.

The primary muscles acting on the wrist and hand originate along the forearm bones (radius and ulna), with long tendons inserting on the more distal bones of the wrist, metatarsals, and phalanges. Several small muscles intrinsic to the hand (four dorsal, three palmar) originate on the metatarsals or flexor tendons and insert on the phalanges, allowing flexion and extension of the palm and fingers. Several other small muscles cross over from the base of one finger to the first joint of the neighboring finger, allowing the fingers to abduct and adduct. Especially notable among these for our purposes are the thenar muscles, which move the thumb and its metacarpal; although we want to spread the fingers wide in cultivating hasta bandha in asanas such as Adho Mukha Svanasana and Adho Mukha Vrksasana (Downward Facing Tree Pose, or Handstand), abducting the thumb out as wide as possible easily strains the thenar ligaments and possibly the palmar branch of the median nerve.

Common Muscular Pathologies

There are several types of muscle pathology, including the following:


	Muscle Cramp: Cramps are an expression of muscular tension that arises from myosin fibers not detaching from actin filaments in the otherwise normal relaxation of muscle fibers. This can occur due to inadequate stretching of muscles before exercising, hyperflexion of joints, dehydration, kidney disease, thyroid disease, or electrolyte imbalance.

	Myositis: Whether caused by trauma (a common cause, or myositis ossificans) or more rarely idiopathic reasons (i.e., idiopathic inflammatory myopathies), here the muscles become weaker and inflamed. Autoimmune conditions may be involved in the idiopathic expressions.

	Hypertonia: Although expressed as abnormally increased muscle tone, this is a central nervous system (CNS) condition in which damaged motor neurons increase the excitement of muscle spindles while decreasing synaptic inhibition. Put colloquially, one cannot relax certain muscles. Its extreme manifestation is rigidity. 

	Atrophy: This decrease in muscle mass most commonly arises from disuse of the muscles (as happens when the muscle is immobilized due to injury or illness) and less often from neurological impairment. It is often associated with cancer, AIDS, COPD, and other debilitating conditions that lead to inactivity.

	Muscle Strain: Often called torn or pulled muscle, muscle strain is the tearing of muscle fiber due to overstretching. We explore several forms of muscle strain in Part IV.

	Muscle Weakness: Whether true (a symptom of neuromuscular disease, which can be central or peripheral) or perceived (where one has a sense that greater exertion than usual is required, often as a result of muscle fatigue), muscle weakness compromises postural integrity, movement, and stability. It is related to chronic fatigue syndrome (CFS).



Cultivating a Healthy Muscular System

Much like the skeletal system, the muscular system health requires balanced use. Establishing a routine yoga asana practice that slowly warms the muscles, balances strength and flexibility of muscle tissue throughout the body, and reintegrates muscles after particularly strong use is a good way to develop or maintain this balance. In Chapter 20 we provide specific guidance on how to practice the asanas in this way, offering insights and tools that are appropriate for all ages and conditions. We also offer practices for several specific muscular ailments, such as strained hamstrings and unbalanced strength and flexibility in muscles that act directly on the major joints. 

It is also important to properly nourish the muscles with oxygen, water, and food. Pranayama practices given in Chapter 21 can contribute to healthy respiration, which is a key to healthy cells that comprise muscle tissue. Drinking water to maintain hydration (being even slightly thirsty is a sign of inadequate hydration) contributes to muscle strength and endurance while it reduces the incidence of muscular cramping. Eating a well-balanced diet—healthy proteins supply the resources for muscle mass, carbohydrates from fruit supply immediate energy, vegetables and whole grains supply fuel, and healthy fats supply stored energy—is essential to optimum muscular function.

In ayurveda, muscle tissue is mamsa dhatu, which in its increased condition (mamsa vruddhi) causes muscle hypertrophy and flaccidity and in its decreased condition (mamsa kshaya) causes atrophy and fatigue. The muscular srota (channel), the impairment of which is caused by consumption of “heavy, greasy foods, excessive sleep, sleeping after meals, and a sedentary lifestyle,” services the mamsa dhatu.4 The health of the muscular srota might be supported with samvahana oil treatment, which may help to relieve “neuromuscular blocks” that arise from emotions getting “stuck” in muscles.5 Meditation without expectation, being “motiveless,” is seen as more fundamental to ultimately dissolving this tension in the mamsa dhatu.






8

The Nervous System




When we talk about understanding, surely it takes place only when the mind listens completely—the mind being your heart, your nerves, your ears—when you give your whole attention to it.

—Jiddu Krishnamurti



The sensitivity to touch and temperature we discussed earlier in Chapter 5 when we were surveying the integumentary system depends on sensory nerves. The contraction of muscles and related skeletal mobility and stability depends on motor nerves. These nerves are part of the nervous system, which controls and integrates all of the systems in human beings. It is by far the most complex yet the smallest (in terms of weight) of all organ systems in the body. In its complexity, it provides immediate responses to changing environmental conditions (internal and external), receiving and sending electrochemical signals to affect the body’s activities. 

This rapid nervous communication occurs through specialized cells called neurons (also called nerve cells), which are the basic unit of the nervous system. These electrically excitable cells are composed of a cell body (soma, from the Greek word for body, not to be confused with the ritual Vedic drink of the same name found in the ancient Rigveda) and two processes—an axon and dendrite. Impulses arrive into the cell body through the dendrites that arise from the cell body, while the axon carries impulses away from the cell body. Most axons are coated by a myelin sheath that increases the speed of neural signals. As the electrical energy wave travels along the axon, it stimulates the release of chemical agents called neurotransmitters at nerve junctions called synapses. Although some neurons make direct connections through electrical synapses, most connections are made through chemical synapses by the neurotransmitters, which can either excite or inhibit another neuron. This occurs in a fraction of a millisecond, even if the effect on the stimulated neuron lasts longer. How much longer? The synaptic signal can lead to memory traces stored in engrams (which are theorized to be the neuronal basis of memory), giving indefinite awakening to the affected cells.
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Figure 8-1: The Nervous System


The nervous system can be described structurally as consisting of two parts that are an integrated unit: the central nervous system (CNS) and the peripheral nervous system (PNS).

The Central Nervous System

The CNS consists of the brain and spinal cord, which are the integrative, command, and control centers of the entire nervous system. It reacts to sensory input and issues motor commands. The brain receives and processes sensory information, stores memories, and creates thoughts; the spinal cord sends signals to and from the brain while also controlling reflex activities. Higher cognitive functions—thinking intelligence, memory, and emotions—are based in the brain, although, as we explore later with somatics, there seems to be intelligent function, memory, and emotion embodied through the human organism. Although we often follow ancient observers in casually describing the brain as gray matter, it and the spinal cord have both gray and white matter: nerve cells are the gray matter, whereas interconnecting fibers (myelinated axons) are the white matter. Membranous layers called meninges and cerebrospinal fluid surround the CNS, with the entire CNS contained within the bony structures of the skull and spine. 

The Peripheral Nervous System

The PNS is fully connected and functionally integrated with the CNS, forming part of an unbroken whole of the overall nervous system. It consists of twelve pairs of cranial nerves (which exit through the cranial foramina) and thirty-one pairs of spinal nerves (which exit through intervertebral foramina). These nerves carry impulses to and from the CNS, providing communication lines that connect the CNS and the rest of the body. (The olfactory nerve [cranial nerve I] and the optic nerve [cranial nerve II] arise from the cerebrum, not the brainstem, and cranial nerve II is not considered part of the PNS.) The two directions in which the nerve impulses travel give us the division of the PNS into sensory nerves (also called afferent, meaning “carry into”) and motor nerves (also called efferent, meaning “carry away”). Sensory nerves send information from the nerve receptors to the CNS, whereas motor nerves send information from the CNS to muscles and glands throughout the body.

In the sensory division of the PNS, afferent neurons convey nerve impulses from receptors (chemoreceptors, mechanoreceptors, photoreceptors, and thermoreceptors) in our sense organs to the CNS (specifically to the somatosensory cortex of the parietal lobe), giving us our commonly known experiences of smell, taste, touch, sight, and hearing. Neurologists debate whether there are other senses as well as about what constitutes a sense, with some positing the distinct qualities of nociception (perception of damaging stimuli), equilibrioception (sense of balance), and proprioception (sense of relative positioning and energetic action in movement).1 We will revisit these questions when we discuss the kinesiology of movement as well as the experiences of pain and balance in Chapters 9 and 23, respectively.

In the motor division of the PNS, motor nerves send impulses from the CNS to muscles and glands in two ways: somatic motor nerves voluntarily convey impulses directly to skeletal muscles (free of synaptic junctions), and visceral motor nerves involuntarily convey impulses from the CNS to cardiac muscles, smooth muscles, and glands. These divisions give us the somatic nervous system (SoNS) and autonomic nervous system (ANS), respectively. We will return to the SoNS when we discuss neuromuscular actions in the kinesiology of movement in Chapter 9.

The ANS is often called the involuntary nervous system, which may trouble those yogis who claim they can consciously (voluntarily) control the entirety of their bodily activities (including heart rate, pupillary response, digestion, and reflex actions such as coughing and sneezing). To be sure, in the ANS, visceral afferent fibers are present along with the visceral efferent fibers that generate involuntary stimulation, allowing for perception of reflex and pain and conscious response. Regulated by the hypothalamus gland just above the brain stem, the ANS has two branches, the excitatory sympathetic nervous system and inhibitory parasympathetic nervous system, which in some exceptional circumstances such as sexual arousal and orgasm are simultaneously turned on.

The sympathetic nervous system—the concept of sympathy was first given medical expression in Galen’s reference to how the CNS communicates with the viscera2—mobilizes our fight-or-flight responses through its extensive innervation of organs throughout the body. However, fight-or-flight can be misinterpreted to suggest that this system reacts only to extreme conditions. The sympathetic nervous system is constantly active, stimulating tissue metabolism and maintaining homeostasis. These pervasive functions are seen in multiple organs, from the dilation of pupils, bronchioles, and skeletal muscle to changes in heart rate, digestive peristalsis, and renin secretion in the kidneys. They are carried out through preganglionic neurons located between thoracic vertebra 1 and lumbar vertebra 2, ganglia located close to the spine, and in the adrenal medulla of each adrenal gland. 

The parasympathetic nervous system (often abbreviated PN, and not to be confused with the peripheral nervous system [PN]) is sometimes called the “rest and digest” or “feed and breed” system.3 This system distributes impulses only to the head, visceral cavities of the trunk, and to the clitoris and penis. PN neurons in the CNS enter and exit it through either the cranial or sacral parasympathetic outflow (cranial through cranial nerves III, VII, IX, and X, and sacral through the ventral roots of S2 through S4). Although the cranial outflow gives parasympathetic innervation to the head, its more dominant outflow through cranial nerve X— the vagus nerve—provides this innervation to the gastrointestinal tract from the esophagus to the large intestine.4 In interfacing with the vagus nerve, parasympathetic innervation is delivered to all organs from the neck to the transverse colon (except the adrenal glands), thus affecting heart rate, digestion, sweating, and other organ functions. The PN’s ganglionic neurons are found in or next to several organs, giving specific and local parasympathetic stimulation to the eyes, tear glands, heart, lungs, liver, kidneys, bladder, and erectile parts of the reproductive organs. Taken together, these functions of the PN generally allow us to relax, digest, and absorb energy.

Although we present these ANS divisions as though they are separate—indeed, the separate structures and functions just described are largely separate—there are many instance of duel innervation wherein most vital organs receive direction from both. The opposing effects of sympathetic and parasympathetic innervation are key elements in homeostasis, allowing our functional balance as complete human organisms. We will revisit vital organ innervation when we consider the organs themselves. We will also revisit the larger PNS when we discuss the neuromuscular basis of movement in Chapter 9.

Common Neurological Pathologies

There are several common neurological pathologies:


	Neuropraxia: In this temporary disorder of the peripheral nervous system, there is a loss of both motor and sensory innervation due to impaired conduction. This disorder is most commonly caused by blunt force injury to skeletal nerve fibers and the consequent pressure on the nerves and neural lesions. Rest and physical therapy resolve most cases.

	Axonotmesis: Like neuropraxia but typically involving a more severe contusion, axonotmesis damages the nerve’s myelin sheath and can be mild to severe. Recovery depends mostly on space and time, with nerve regeneration occurring at a rate of about 1–3 millimeters per day. 

	Neurotmesis: Another form of peripheral nerve damage, neurotmesis is far more severe than neuropraxia and axonotmesis: complete healing, even with surgery, is rare. Most common in the upper limb and specifically with the ulnar nerve, it can be typically caused by overstretching or joint dislocation.

	Stroke: Whether ischemic (lack of blood flow) or hemorrhagic (due to bleeding), stroke (technically called cerebrovascular accident or CVA) kills brain cells, can have serious long-term consequences determined by which areas of the brain are damaged, and may result in death. High blood pressure, tobacco smoking, obesity, and diabetes are common causes of stroke.

	Brain Tumors: Cancerous or benign, the development of abnormal cells in the brain can cause headache (due to increased intracranial pressure), seizures, coma, and death. Tumors can manifest in the meninges, within the brain tissue itself, or in the spinal cord. Over half are gliomas that arise from the glial cells in the brain and can spread via cerebrospinal fluid through the brain and spinal cord.

	Spinal Cord Injury (SCI): Trauma or disease can damage the spinal cord’s motor, sensory, or autonomic functions. SCI is graded based on neurological responses and measurement of bilateral muscle strength in each dermatome. Incomplete injuries show varying degrees of recovery, whereas complete injuries show none. 

	Traumatic Brain Injury (TBI): Violence, car and motorcycle accidents, construction accidents, and sports-related injuries are the most common causes of TBI, which, depending on severity, can result in a variety of physical, cognitive, and emotional conditions or death. Mild TBI typically resolves in a few weeks, while more severe cases may not resolve.

	Peripheral Neuropathy (PN): Systemic diseases such as diabetes, certain medications, traumatic injury, and some infections can cause PN, impairing sensation, movement, and organ function. It is classified based on the number and distribution of affected nerves as well as nerve type.

	Metabolic Conditions: Metabolic neuropathy involves peripheral nerve disorders associated with metabolic-based systemic diseases such as diabetes, hypoglycemia, hepatic failure, and nutritional deficiencies. Here metabolic impairment causes demyelination (loss of the nerve sheath, which slows conduction) or axonal degeneration (the nerve cell body is destroyed, as with multiple sclerosis). 

	Inflammatory Conditions: Gastrointestinal tract and respiratory infections can lead to nerve dysfunction in a condition called Guillain-Barré syndrome, in which the immune system attacks nerve cells in the PNS, resulting in the quick onset of numbness, tingling, weakness, and pain that can be signs of the development of muscle paralysis. Although there is an 80 percent recovery rate, even with optimum care there is a 5 percent mortality rate.

	Shingles: Caused by the same virus that causes chicken pox (varicella-zoster virus), shingles is often considered an integumentary system disorder due to its painful rash or a strip of blisters along the side of the torso. It can rest dormant near nerve tissue for many years and lead to postherpetic neuralgia, in which damaged nerve fibers send confused and exaggerated messages from the skin to the brain. 



Cultivating a Healthy Neurological System

As with every system, diet, exercise, and rest are the essential keys to healthy functioning and longevity. Nerve tissue depends on a healthy intake of vitamins, minerals, monounsaturated fats, and polyunsaturated fats, with proper amounts of glucose being particularly important in healthy neurons. There is increasing evidence that select dietary factors are vital in brain plasticity and the healthy functioning of the central nervous system’s synaptic plasticity.5 Using one’s brain in new and different ways on a daily basis also contributes to healthy neuroplasticity, with growing evidence in the emerging field of psychoneuroimmunology that active thinking can contribute to stronger immune system responses.6 These insights are particularly important with greater age, with active brain use and physical exercise positively correlated with lower rates of diminished brain function and neurologically impaired proprioception and physical balance. We also find a growing body of evidence supporting the positive effects of meditation on brain function.7

Although the ancient pioneers of ayurveda did not understand the significance of the brain, modern Ayurvedic practitioners prescribe several methods for brain, spinal cord, and general neurological health. Tarpaka, one of kapha’s waters, is said to flow in the brain as cerebrospinal fluid and to soothe the nervous system. Specific massage of the head, neck, and shoulders (shirobhyanga) in conjunction with nasya therapies, particularly navana nasya, is said to relieve headaches, earaches, and facial disorders, with even greater claims that this means of nasal insufflation creates “a healthy shock to the cranial system” that can ease “paralysis, neuralgia, cervical spondylitis, torticollis, and so on.”8 I recommend exploring more conventional treatments for such conditions under the guidance of a neurologist prior to considering these treatments for which there is no evidence of efficacy. Although the evidence is purely anecdotal, I can attest to the benefit of shirobhyanga and navana nasya in easing mild headaches and neck tension.
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Kinesiology and the Biomechanics of Movement




The trouble with the fast lane is that all the movement is horizontal. And I like to go vertical sometimes.

—Tom Robbins



Yoga asanas are typically depicted in the yoga anatomy literature in the same static form that we find presentations of human anatomy more generally. We are given idealized perfect forms showing the precise position of the bones (and occasionally ligaments) in various asanas, with muscles added to show how the skeleton is held in that position. These portrayals help us understand the basic form of the asana and which muscles are doing what in support of it, sometimes including identification of the role played by each muscle. Many of the best of these published works on yoga anatomy are written by teachers with a primary background in Iyengar-style yoga, which emphasizes, in the words of B. K. S. Iyengar, the “perfect pose.”

Moving into Stillness

The American yoga teacher Erich Schiffmann, whose early yoga roots initially grew during five years of study with Iyengar in India, gave his 1996 book, Yoga, the subtitle The Spirit and Practice of Moving into Stillness. In his foreword, he writes that yoga “will make you sensitive to the stillness, the presence, the hush, the peace of God. This deep inner stillness is at the core of your being.”1 But when Schiffmann discusses how we do asanas, he draws primarily from the teacher he “most notably” acknowledges—Joel Kramer, whose concept of “playing the edge” involves persistent inner listening and dynamic refinement. Although Schiffmann is true to his Iyengar roots and general yogic sensibilities in explaining stable and precisely aligned asanas, his subtitle is particularly suggestive in using moving, the verbal root of which, move, means to pass from one place or position to another: we are moving into stillness, not somehow always or already still. (The preposition “into” implies action, movement, going toward, a process, etc.)

This points to a profound limitation in the extant yoga anatomy literature: we see the final or idealized form of the asana, yet very rarely do we see how to get there. For example, we see Urdva Mukha Svanasana (Upward Facing Dog) and Adho Mukha Svanasana (Downward Facing Dog), along with the associated muscles primarily involved in holding them, but not how we move from one to the other. Because transitional movements are ignored, there is typically no discussion of the biomechanics or kinesiology of movement, including how the neuromuscular system functions to create movement and stability, thus the essential elements of what is happening are missed.2

Kinesiology considers human movement through the integrated application of anatomy, physiology, biomechanics, psychology, and neurology.3 From the Greek term kinesis, meaning movement, a primary interest of kinesiologists is how the bodymind is an adaptive organism that changes physiologically (and psychologically) when exercised.4 These changes, including many that involve neuroplasticity (brain adaptation), are found in many areas, including range of motion, muscular strength, cardiovascular endurance, neuromuscular control, emotional depression, immune system function, sleeping habits, and metabolic disease.5 As such it potentially provides insight into asana and other yoga-based practices designed to accommodate the special conditions, needs, and unique intentions of many yoga students and yoga therapy clients. Although kinesiology can focus on any of several aspects of human movement, here we focus on the biomechanics of movement, including its neuromuscular dimension.6

The Nature of Human Movement 

We are anything but static beings. We walk, stand, sit, run, dance, and move in many other ways. And as noted earlier, we move into asanas. In these transitions and once in an asana, no matter how much we aim for stillness, there is still movement: our heart beats, blood pumps through our vessels, our diaphragm and lungs expand and contract, and electrochemical messages move through our neurological system. Although many of these are purely involuntary movements, even when we aim for greater stillness we often find the most efficient and effective way through refining movements that allow us to more easily create and release the qualities of tension that give us stability and ease along the way. And as we are always “along the way” in a life or in specific practices such as yoga that never end, movement is at the heart of both life and the refinements we cultivate in yoga.7 By doing so with Kramer’s concept of playing the edge, we open more deeply, feel more consciously, and tend to experience deeper self-transformation.

Akin to Kramer’s concept of playing the edge, biomechanics gives us the qualitative concepts of efficiency, effectiveness, and optimized movement. Efficient movement minimizes the required energy to create it. The more efficient we are in our activities, the longer we can sustain them. If we move appropriately, in keeping with how the body best works, we bring an effective quality to the movement, more likely fulfilling our intention in making the movement. Inefficient movement unnecessarily expends energy, leading to earlier fatigue or burnout, and making it less likely that we will be effective in our intention. When we are both efficient and effective, allowing greater sustainability in our actions—including practices we might wish to do on a regular basis for the rest of our lives—the more we benefit from them. 

Yet in doing a practice in which one of our intentions might be personal transformation, we may not most fulfill our intention if our actions are always done with only minimal effort. On the other hand, maximizing our effort can cause fatigue. Yes, we want to have a sense of ease, but we also want to explore with sufficient intensity that we engender and embody intended changes. This requires endurance. Optimally effective movement usually optimizes efficiency, but optimally efficient movement might be biomechanically ineffective, even injurious. To explore this more clearly and deeply, we will return to a discussion of bones, joints, muscles, and nerves, this time looking through the prism of biomechanics.


[image: c09f001.eps]
Figure 9-1: Tension, Compression, Shear, and Torsion


Although we think of bone as being hard (it usually is in healthy adults) and unchanging, Wolff’s law tells us that bone tissue remodels itself in response to how it is stimulated (i.e., how much or how little it is loaded with stress).8 In this remodeling—called mechanotransduction—mechanical loading signals caused by physical stress to bones convert into biochemical signals that direct a cellular response in osteocytes (the most abundant cells in bone), leading to refined bone development that supports the stressing activity. This remodeling is continuous, even as bones increasingly ossify in normal human development, as we produce four types of stress on bone tissue: 


	Tension: This is the primary load that occurs when muscles pull on bones. Recall our example of lifting a baby from a crib: the weight of the baby creates downward force on the hand while the force of the contracting biceps muscles pulls on the bones of the forearm. Also called tensile stress, tension occurs when these two forces pull in opposite directions. 

	Compression: The force of gravity causes whatever is above to press into whatever is below. The full weight of the body presses down into the feet, compressing the soles as we stand or walk. The weight of everything above lumbar vertebra 3 presses down on that vertebra, adding compression force to the intervertebral disc (and facets) just below it; each intervertebral disc is compressed by whatever is above it.

	Shear: Here two objects slide over each other. Consider the knee joint, where the distal femur and proximal tibia join: if force is applied behind the tibia, it causes it to slide forward relative to the femur, creating shearing force in the joint. 

	Torsion: Torsional force occurs through twisting actions along a longitudinal axis such as the spine or a limb. We also create torsion with lateral loading, as when picking up a heavy object with one hand, causing lateral flexion in the spine. Further torsion is created in the combination of tension, compression, and shear in certain dynamic movements.



Each of these types of force pulls on bone in ways that stress it. The elasticity of bone is its ability to reform in response to this stress. During our growing years, as the bones are still ossifying, undue stress can disrupt normal bone development as well as the integrity of tendons, even creating a painful condition called Osgood-Schlatter disease in which the patellar ligament becomes inflamed where it attaches at the tibial tuberosity (most typically during adolescent growth spurts). Another common effect is stress fractures due to repetitive activities, especially in the more vulnerable joints such as the wrists, elbows, low back, and feet. Our bones continue to change even after they are completely ossified, with ongoing stress (or lack of stress) affecting bone density, mineralization, and strength. Hormones play a significant role in this, with reduced levels of estrogen in menopause being a prime factor in making women more vulnerable to osteoporosis.

In moving, we are firing muscles that pull on bones. In doing so we stress the articular connective tissues—primarily tendons and ligaments—that have varying degrees of elasticity (defined as the ability of a tissue to return to its original form). To stress does not mean to strain or sprain; those effects occur with excessive stress. When we stretch connective tissue beyond its normal elastic potential (or elastic limit) it will not return to its original form, causing a deformed condition called plasticity. Although there is evidence that we can increase elasticity through proper stretching—and playing the edge is a key part of how we do so with safe ranges of motion in yoga asana practices—with plasticity, we can also cause long-term joint instability. Here we return to the relationship between stability and mobility.

Joints gain the ability to safely absorb shock and support motion through the musculoskeletal tissues that surround them—primarily muscles, tendons, and ligaments. When these stabilizing structures are weak the joint is more prone to injury, including sprained ligaments, strained muscles, and articular dislocation.9 When the stabilizing structures are strong, they make the joint more stable and thus less mobile. As noted earlier, it is possible to have both tremendous strength and mobility depending on the overall qualities of the joint and its supportive structures. How far we can move a joint—its range of motion—is defined by the total range through which the bones can move before being stopped by tight muscles, tight ligaments, or bone-on-bone contact. In exceeding safe range of motion we can cause injury.

We all move somewhat uniquely depending upon the unique characteristics of our bodies. Height, weight, stoutness, and relative proportions are all factors affecting both range of motion and ease of motion. Certain proportions make it difficult to accomplish certain movements in large part because the proportions confer varying degrees of biomechanical advantage. For example, the longer our arms are relative to the length of our torso, the more leverage we have in actions such as throwing (as in baseball) or pushing off with force to the ground (as in using poles when skiing). Sitting in Dandasana (Staff Pose), a student with very long arms in relation to her torso has greater mechanical advantage in pressing her hands down into the floor to elevate her sitting bones off the floor. Thus, all other factors held equal, this student will have greater ease in lifting from Dandasana and drawing her legs into Lolasana (Pendant Pose) and then extending her legs into Chataranga Dandasana (Four-Limbed Staff Pose) than a student with shorter arms in relation to his torso. 

These and other normal differences in dimension are found across the landscape of humanity. Although they are significant, there are several other variables that can compensate for one’s relative mechanical disadvantages. Efficiency of movement, one’s motor ability in doing so, muscular strength, flexibility, and endurance all come to bear in the effectiveness and optimal use of energy when moving. 

In our earlier discussion of muscles and joint movement we distinguished between agonist and antagonist muscles—agonists being the prime movers that cause motion, whereas antagonists are those muscles capable of creating the opposite motion. In contracting agonist muscles to create movement, the antagonists must relax, thereby allowing whatever range of motion one is capable of in a joint. Consciously engaging the agonist muscle naturally causes the antagonist to relax and lengthen in a process called reciprocal innervation in which there is reciprocal inhibition; activating the agonist inhibits the antagonist. Let’s more closely explore this and related musculotendon and sensorimotor relationships.

Muscular tension (contraction) is the primary force that creates movement (and stable positioning) in the body. When we tense a muscle, it pulls on the tendon that is attached to a bone, causing that bone to move (if the pull has sufficient force and if the antagonist is relaxing, resulting in isotonic contraction) or not move (if with insufficient force or if the antagonist is firing, resulting in isometric contraction). These musculoskeletal actions are controlled by the neuromuscular system. 
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Figure 9-2: Nerve Plexuses


In our earlier discussion of the neurological system we distinguished between the CNS and the PNS, the latter consisting of nerve branches from the CNS that are arranged in pairs on each side of the body, with twelve pairs of cranial nerves and thirty-one pairs of spinal nerves. The spinal nerves radiate out from the spine in four sets of nerve plexuses (a branching network of intersecting nerves) that are grouped by function, as follows:


	Cervical plexus: Its muscular nerves (distinct from its four cutaneous nerve branches) innervate several neck muscles (primarily the scalenes) as well as the hyoid muscles, diaphragm, and pericardium.

	Brachial plexus: The brachial plexus has roots at C5–C8 and T1 that merge to form its upper, middle, and lower trunks, which then divide to form six divisions that combine into three cords that innervate the muscles of the arms and shoulder girdle (except for the trapezius, which receives innervation from cervical nerve XI).

	Lumbar plexus: The first four lumbar nerves (with roots at L1–L4) and the subcostal nerve (rooted at T12, thus the last thoracic nerve) form a plexus that passes through the psoas muscles before branching into segments that innervate the transverse abdominus and internal obliques, parts of the genitals, and several muscles that act on the hip joints and anterior part of the thighs.

	Sacral plexus: Lying on the back of the pelvis between the piriformis and anterior sacrum, the sacral plexus innervates the gluteus and tensor fascia muscles, posterior thigh muscles, most of the lower legs and feet, and the muscles of the pelvic  floor. It is part of the lumbosacral plexus.



Although these nerve plexuses are primarily motor nerve conduits through which efferent messages flow to tell skeletal muscles to contract, we also find sensory nerves along their various pathways that send afferent messages to the CNS, which as we will soon see are important in refining our neuromuscular actions. As our neural pathways extend into the farthest reaches of the body, ending in a motor unit in a single muscle cell, that motor unit works with other motor units in that muscle to form a motor pool that innervates the entire muscle in keeping with the “all or none” law of innervation. Whether there is full innervation of all of the fibers in a given muscle depends on the condition of the muscle fibers and the quality of their neurological stimulation (if any).10 This in turn affects the creation of muscular tension or force.

There are several types of muscle fiber that have differing effects on muscular tension. Their distinct characteristics can be distinguished by assaying their myosin activity under various conditions.11 The two most pervasive muscle fiber types are slow twitch (ST) and fast twitch (FT), with various proportions of the two found in any given muscle. Slow twitch fibers (also called Type I) are smaller in size, contract slowly, have a low strength of contraction, and release energy slowly, making them relatively more efficient than FT fibers in using oxygen. This slower release of energy and more efficient work increases their endurance. The larger FT fibers contract quickly but release energy quickly, thus are more quickly fatiguing. Marathon runners perform best running with ST fibers while sprinters perform best with FT fibers. We cannot directly choose which fibers to fire; rather, we can change how we move to influence which fibers are recruited, which in turn affects their adaptation and further development. Thus, although the ST-FT ratio is genetically conditioned, with effort the gaseous exchange processes (metabolic capabilities) in both types of fibers can be refined. 

Proprioception and Refined Movement

We can further refine our muscular tension (and relaxation) through steadier movements that affect the frequency and synchronization with which motor units fire. Where we intend to create a specific movement in the most efficient and effective way, we ideally initiate and sustain it with the synchronized contraction of nerve fibers. By learning to initiate and control movement with just the muscles we need, rather than unnecessarily recruiting other muscles or erratically engaging muscles, we can get the motor unit to concentrate firing in more optimal ways. Our ability to do this takes practice and is also affected by muscle warmth, which when generated through activity rather than an external source is significantly more effective in creating faster contraction and relaxation.12

How we move, including how fast we move, how far we move, how consciously we move, and the environmental conditions within which we move, are all part of the complex neuromuscular processes and sensorimotor mechanisms at play in yoga and movement in our larger lives. Fortunately, we have a set of natural sensory resources that provide guidance and control. As we have seen, we voluntarily move when neural stimulation (by efferent nerves) contracts skeletal muscles that pull on tendons that then pull on bones to mobilize (or stabilize) them in space. Meanwhile, our afferent (sensory) nerves are attuned to where we are in space (joint position sense) as well as how far, fast, and tensely our muscles are contracting. Sensory nerve receptors either connect synaptically to a motor nerve to stimulate a reflexive movement in reaction to what the sensory receptors are reading, or the sensory impulse continues to the brain, where, based upon conscious choice, new impulses are sent out through the PNS to provide more refined neuromuscular action. The sensory nerve receptors involved in this neuromuscular and sensorimotor refinement are called proprioceptors, which facilitate proprioception (from the Latin proprius, meaning “one’s own”), a subconscious mechanism that helps us to control and refine posture and movement.13
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Figure 9-3: Proprioceptors



	Cutaneous receptors: There are several sensory receptors in the skin that sense qualities of touch, pressure, vibration, temperature, and pain: Meissner’s corpuscles, Merkel’s discs, Pacinian corpuscles, and Ruffini’s end organ. These receptors contribute to one’s ability to detect the position and movement of the body, particularly the limbs.14

	Joint receptors: These specialized mechanoreceptors are in the capsular tissues of a joint and its surrounding ligaments, where they read relative speed and change of speed in the joint.

	Golgi tendon organ: Located in the tendons, this musculotendinous receptor is sensitive to passive stretching in the tendons and active stretching of the related muscle tissue that is contracting to pull on the tendon. If there is a sense of excessive pull on the tendon, the Golgi tendon organ automatically inhibits contraction of the associated muscle (usually the antagonist). We will discuss the Golgi tendon organ further in relation to a healing and flexibility enhancement method called proprioceptive neuromuscular facilitation (PNF).

	Muscle spindles: Also musculotendinous receptors, muscle spindles are located in the belly of muscles between and along muscle fibers, where they stretch along with the muscle. As muscle spindles detect changes in muscle length and speed, their sensory fibers communicate this to the CNS, which can change the rate of motor stimulation to the muscle to ensure one is moving safely. This is related to inhibitory stretch reflex.



Our proprioceptive faculties are constantly changing as we live our lives. When we are misusing part of our body, when we are injured, or when we are experiencing pain, we compromise the quality of our proprioceptive communication, creating an unclear or confused sense of our body in space and amid movement. Inflammation alone can be enough to disrupt normal proprioceptive awareness. Distorted proprioceptive awareness then leads to further misuse of our body and greater likelihood of further pain or injury, creating a cycle of dysfunctional use, dysfunctional proprioception, and greater dysfunctional use. Yet we can also consciously participate in the cultivation of our healthy proprioception, starting by using whatever qualities of self-awareness we presently have to position ourselves and move in the most conscious ways, free of pain and injuriously forceful action. In yoga asana practices, when we move with the breath, allow the barometer-like quality of the breath to guide us, move sufficiently slowly to respect every sensation we experience, and then use these sensory experiences to refine how we are doing whatever we are doing, we are already refining our proprioception.  

It is common to think of forceful movement as contrary to yoga; if someone was trying to forcefully make their way into a certain asana, we might appeal to the yamas and counsel a different approach involving aparigraha, not grasping, and ahimsa, not hurting. Reconsidering this, it is important to appreciate that all human movement requires force. Indeed, one of the most important books in the history of yoga is titled Hatha Yoga Pradipika, a title that translates as Light on Forceful Yoga.15 So the issue is not whether to use force, but the qualities of force and how we apply them in practice.

In physics, force is any action that tends to change the motion of an object, including beginning movement from a place of stillness. Any movement has distinct properties of force, including how much is applied (its magnitude), its direction (forward, backward, up, etc.), its point of application (what specific part of the body receives it), and its line of action (akin to Kramer’s lines of energy, but always a straight line from the point of application to an indefinite point). Human movement occurs in a gravitational field (unless in outer space), with the earth exerting force on the body (and its segments) in proportion to the mass of the body. The effect is as though the gravitational pull were centered in the body, giving us our center of gravity, which we move around. 

An external force against which there is resistance to gravity is required to move. In pressing from Chataranga Dandasana up to Phalakasana (Plank Pose), we press our hands against the floor, thereby generating a reactive force that gives practical expression to Sir Isaac Newton’s third law of motion, the law of resultant force. This law states that, “When one body exerts a force on a second body, the second body simultaneously exerts a force in equal magnitude and opposite in direction on the first body.” To further clarify this point, by “external force” we do not necessarily mean external to the body, but external to whatever segment is being asked to move (say, the arm, leg, or entire body). Thus, muscles pull externally on bones to move them, and we press externally against things to move the larger segment of our entire body. 

Where external forces cause an increase in speed or change of direction, we call this propulsive force, whereas another external force that resists that motion is called resistive force. In moving any segment of our body, we create the greatest external force through the contraction of skeletal muscles that pull externally on tendinous attachments to bones. When we move our entire body, gravitational pull is greatest. Resistive forces, including oppositional muscular contractions, the resistance of connective tissue, friction, and the viscosity of fluids in muscles and joints, restrict these movements. The balance of propulsive and resistive forces contributes to stable movement within normal ranges of motion.

There are many other more specific concepts in biomechanics—including force and motion relationships, force and power, balance and equilibrium—that can inform how we look and approach yoga asanas and other physical practices. These will be explored when we look at conditions in which they most saliently apply. What we most wish to emphasize here is that in yoga asana practices, we must go beyond the static concepts of yoga anatomy and appreciate the significance of biomechanics and kinesiology, without which there is no functionality in functional anatomy.
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Heart and Blood: The Cardiovascular System




It is only with the heart that one can see rightly; what is essential is invisible to the eye.

—Antoine de Saint-Exupery



Heart and Soul

Although we find scientific insight into the cardiovascular system dating back as far as the early Egyptians, who saw the connection of the heart to the arteries and thought that air was circulated from the lungs and heart through the arteries, we find considerably more mystification than knowledge of this system in the long history of learning about the human body. In the Rigveda, the word for heart—hridya—is also used to mean mind or soul. The Chinese word xin is found in ancient writings to mean heart, intelligence, or soul. And Aristotle, with a sophisticated understanding of most of human anatomy, considered the heart, not the brain, the seat of reason. Even today, we say, “to know by heart” when we mean a strong and clear understanding of something.

Throughout the ages we see steady development in scientific understanding of the cardiovascular system and the larger circulatory system of which it is a part (along with the lymphatic system) presented in tandem with mystified conceptions that reflect humanity’s grasp for meaning through powerful symbols. Although most of the mystified views have faded with further scientific knowledge, science does not explain everything, leaving plenty of space for persistent speculation and open-minded belief in the heart being something far greater than a pump. But pump it does.
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Figure 10-1: The Human Heart


The cardiovascular system, which consists of the heart, blood, and blood vessels, transports blood throughout the body in two distinct circulatory systems: the pulmonary circulatory system and the systemic circulatory system.1 In pulmonary circulation the heart pumps deoxygenated blood through the lungs to oxygenate it, while in systemic circulation the heart pumps oxygenated blood to the body’s tissues. Although blood never leaves the closed network of vessels that extend out from the heart, it absorbs and releases oxygen and other nutrients while absorbing carbon dioxide and other wastes as it constantly circulates through the lungs and tissues. We will look more closely at this circulation in the following pages.

The Heart and Circulation

The heart is at the heart of this system, beating around 100,000 times each day, 30 million times a year, about 2.5 billion times in a 70-year lifetime, to continuously pump about five liters of blood around and around. Fist-size and shaped like a cone, it rests directly behind the sternum in the pericardial cavity surrounded by a serous membrane called the pericardium. The pericardium along with pericardial fluid in the space between the pericardium and the heart provides a friction-reducing cushion for the heart. The heart is divided by septa into four chambers, with one atrium and one ventricle each for pulmonary and systemic circulation. Deoxygenated venous blood returns from the body through the superior and inferior vena cava to the right atrium, where it is pumped down through the tricuspid valve (also called the right atrioventricular valve) to the right ventricle. Once in the right ventricle, blood flows into the pulmonary trunk where it is pumped through pulmonary arteries to the lungs, where gaseous exchange reoxygenates the blood (see Chapter 12 on the respiratory system for what occurs in the lungs). This refreshed blood is drawn into the left atrium, and then pushed through the bicuspid valve (also called the mitral or left atrioventricular valve) into the left ventricle. The extremely thick wall of the left ventricle gives it the requisite power to pump the oxygenated blood up through the aorta and from there to every part of the body.

It might seem that the muscle tissue that forms the heart could directly absorb whatever nourishing blood it needs from all that is flowing through its chambers. Instead, the heart has a dedicated coronary circulatory system that starts with two coronary arteries that originate at the root of the aorta on the left side of the heart. These arteries transport oxygen-rich blood back to the heart through a maze of interconnected small arterial branches called anastomoses, ensuring relatively constant supply despite changes in blood pressure. Cardiac veins then carry the oxygen-depleted blood away from the cardiac capillaries, draining the blood into the coronary sinus from which it is pumped into the right atrium.

The heart is a very powerful pump, capable of pumping the entire blood supply (around five liters) in one minute in normal activity and five times that much during vigorous activity. Each heartbeat—which is one cardiac cycle—takes about one second. The heartbeat alternates between contraction (systole) and relaxation (diastole), with each chamber alternately contracting and relaxing in precise timing to properly pump or receive blood. While a property called autorhythmicity allows cardiac muscle cells to contract free of nerve stimulation, heart rate is fundamentally controlled by pacemaker cells in the sinoatrial node (or SA node, which is embedded in the wall of the right atrium next to the superior vena cava). These electrical impulses cause the steady rhythmic beat of the heart that we have when at rest.

Our heart rate increases or decreases from its resting rate as electrical impulses travel from the sinus node down through the atrial tissues to the atrioventricular node (or AV node, located between the atria and ventricles), which distributes the electrical impulses through the ventricles in a specific pattern that causes their tissues to contract and relax just so. The heart rate is increased or decreased based on the body’s demand for oxygen, with impulses from the autonomic nervous system traveling to the SA node, AV node, and larger tissues of the heart to refine its pace of pulsation.

Although these are the gross mechanisms of heart rate, a variety of other players influence the rate and force of cardiac contractions in relation to activity. Heart rate and the force of contraction increases with a rise in body temperature, anticipation of an intense physical or emotional experience (activated through the limbic system), increased muscle firing (as detected by proprioceptors), introduction of stimulants such as caffeine, as well as changes in body chemistry related to nutrition. We find decreases due to the opposite kinds of activity, with relaxation, lower body temperature, reduced muscular activity, and various chemical changes (including less calcium or sodium, or more potassium). Thus, the combination of autorhythmicity, innervation, and body activity and chemistry create relatively precise regulation of heart rate in response to what the body needs.
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Figure 10-2: The Circulatory System


With the heart pumping, blood flows to the body’s tissues and back to the heart through a network of three types of blood vessels: arteries, capillaries, and veins.2 In systemic circulation, arteries carry oxygenated blood away from the heart (except the pulmonary artery, which carries venous blood to the lungs), increasingly branching into smaller and smaller arteries, eventually so small that they become arterioles, the smallest arteries. Starting at the left ventricle and ending at the right atrium, oxygenated blood first flows through the ascending aorta into the aortic arch, which connects to the descending aorta. The ascending aorta feeds arteries that supply blood to the head, neck, shoulders, and arms, while the descending aorta supplies the rest of the body. Blood flows from these arteries into the arterioles and finally into capillaries, the smallest blood vessels in the body, which are interconnected to form capillary beds that permeate local tissues through diffusion to nourish them with oxygen.

For blood to so permeate our tissues, there must be adequate pressure to pump it all the way out into the capillary beds and bring it back through the venous system to the heart. Although blood pressure is generally measured as pressure against the arterial walls in systemic circulation, the pressure itself depends primarily upon cardiac output, the amount of blood present in the body (which directly affects cardiac output), and the resistance created mostly by arterial diameter and the viscosity of blood as it flows through the systemic system, the latter two of which decrease the farther from the heart the blood gets.3 Each of these is in turn influenced by dietary salt intake (which increases blood volume), exercise (which increases heart rate and thus cardiac output), disease (the varying effects depending on the nature of the disease), stress (increases cardiac output), obesity (increases cardiac output and decreases arterial diameter), and other factors. Ultimately, the autonomic nervous system regulates these variables, allowing moment-to-moment changes in blood pressure to maintain homeostasis amid one’s actual activities.

Systemic circulation continues with venous return—flow of blood back to the heart (not to be confused with “Mercury in retrograde”).4 The venous vessels are comprised of superficial veins, deep veins, and venous sinuses, the latter unique to dura matter (outermost covering) of the brain. The dual drainage provided through superficial and deep veins support the regulation of body temperature: when body temperature is too high, the deep veins push blood to the superficial veins to aid in cooling. (The superficial veins are visible through the skin and most accessible for obtaining blood samples or placing IVs, most commonly at the median cubital vein in the elbow crease.) Deep veins generally are paired with arteries (and nerves) of the same name (e.g., axillary vein, axillary artery, axillary nerve), with the veins and arteries contained in a common sheath. In fulfilling its function, the pumping action of the right atrium gains vital supplementary support from the musculovenous pump (rhythmic contraction and release of muscles in the arms and legs) and respiratory pump (placing pressure on the inferior vena cava). Blood flows through the veins to the superior vena cava (from the head, neck, chest, shoulders, and arms) and inferior vena cava (from organs and tissues located below the diaphragm) before reaching the right atrium.

A more specialized aspect of venous return is found in the hepatic portal system, which transports venous blood from the digestive organs—along with nutrients, wastes, and toxins—to the liver for storage, excretion, or to be metabolized for use. This is why some medications lose their potency when they are absorbed through the gastrointestinal tract rather than transdermally or sublingually. After passing through the liver’s filtering capillaries, this venous blood gathers in the hepatic veins before flowing into the inferior vena cava en route to the right atrium.

As deoxygenated blood arrives back to the heart, pulmonary circulation transports it from the heart to the lungs to release carbon dioxide and pick up oxygen during respiration before reentering the heart. (We discuss this gaseous exchange in Chapter 12 on the respiratory system.) From the right atrium, the blood flows through the tricuspid valve down into the right ventricle, which in turn pumps it through the pulmonary valve and pulmonary arteries to the lungs. Once in the lungs the pulmonary arteries branch out into smaller and smaller arteries before reaching the lung’s capillary networks, which surround the small air sacs (called alveoli) that are the sites of gas exchange. The oxygenated blood then flows through the pulmonary veins into the left atrium, from which it flows down through the bicuspid valve into the left ventricle. Thus, we have a complete and continuous cycle, from systemic circulation to pulmonary circulation to systemic circulation, mutatis mutandis, ad infinitum (or until the system fails or the larger human organism fades away). 

Common Heart Pathologies

There are several common heart pathologies, including the following:


	Atherosclerosis: Commonly known as hardening of the arteries, atherosclerosis is a disease in which plaque forms on arterial walls due to the accumulation of lipids. The lipids cause chronic inflammation and wall stiffening. This disease may remain asymptomatic for many years before manifesting as coronary occlusion, thromboembolism, and heart attack (cardiac infarction).

	Cardiac Arrhythmia: Whether beating too fast (tachycardia) or too slow (bradycardia), cardiac arrhythmias are largely asymptomatic, quite common, yet potentially lethal. Although some arrhythmias arise from cardiac myopathy (usually in elderly people), it is essentially an electrical problem in which the nerve impulses that trigger heartbeats do not properly manifest in precise synchronicity from the sinus node to the atrioventricular node and then down into the ventricles.  

	Coronary Heart Disease: This most common form of cardiovascular disease includes stable and unstable angina as well as heart attack and sudden coronary death. Limited blood supply starves heart tissues of oxygen, causing heart tissue cells to die, inducing arrhythmia, and often leading to ventricular fibrillation and death. The most common causes are smoking, stress, obesity, and diabetes.

	Hypertensive Heart Disease: This broad category of conditions that result from complications of high blood pressure can cause other conditions such as coronary heart disease, cardiac arrhythmias, and ventricular hypertrophy. Largely asymptomatic except for heart failure, it is often signaled by fatigue, shortness of breath, heart palpitations, and nausea.

	Aortic Aneurysms: Largely asymptomatic until they enlarge and possibly cause pain, aortic aneurysms are most commonly found in the abdominal aorta (and secondarily in the thoracic aorta). They weaken the aortic wall, increasing the risk of rupture and potentially lethal bleeding. They are most commonly caused by abnormal elastin and collagen levels in the aortic wall, or may be caused by trauma or infection. 

	Cardiomyopathy: Literally “heart muscle disease,” cardiomyopathy is the deterioration of the heart muscle’s ability to contract. Although there are many types of cardiomyopathy, it typically refers to severe conditions that can lead to arrhythmia and sudden cardiac death.

	Congenital Heart Disease: Primarily caused by genetic factors in association with environmental conditions, congenital heart disease takes many forms, most of which obstruct blood flow. There is also a wide range of severity, some requiring surgery and others not requiring any treatment. Maternal obesity may be a significant contributing factor.

	Infective Endocarditis: This infection of the inner lining of the heart is caused by bacteria from elsewhere in the body spreading via the bloodstream and attaching to damaged areas of the heart, most commonly the valves. This causes inflammation of the affected cardiac tissue and inhibits immune system response. It is generally treated with antibiotics.

	Peripheral Artery Disease: This common circulatory problem, a form of atherosclerosis, involves narrowed arteries due to plaque (fatty deposits) accumulating in the arteries. It can be a precursor to atherosclerosis. With limited blood flow to the extremities, there is greater potential for cramps, fatigue, impotence, and even nerve damage.



Cultivating a Healthy Heart 

Loving and being loved—including by oneself—might be the key to a healthy heart, if only because it can lead to a variety of healthier behaviors. Mental and emotional stress are widely regarded as the prime sources of heart disease, in part because they are associated with poor sleep, high blood pressure, lack of healthy exercise, and other unhealthy behaviors. Engaging in pleasant, joyful, and fun activities every day, maintaining a healthy diet, and sleeping at least seven hours every night are thus important in cultivating a healthy heart. 

Regular yoga asana, pranayama, and meditation practices can contribute to these healthy living practices. Yet yoga does very little for cardiovascular conditioning, a statement sure to raise the ire of many yoga purists who think that every health condition can be perfectly addressed with yoga alone. We often hear casual reference to the pioneering research of Dean Ornish on the benefit of yoga for patients with cardiovascular disease. It is important to note that Ornish’s method included making significant changes in diet and lifestyle, with yoga postural practice a relatively small part of his approach.
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Cleansing and Defending: The Lymphatic System 




Like a welcome summer rain, humor may suddenly cleanse and cool the earth, the air, and you.

—Langston Hughes
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Figure 11-1: The Lymphatic System


Although first briefly mentioned by Hippocrates in the fifth century BCE in his work On Joints, it was not until the third century BCE that Herophiles identified lymphatic vessels; Galen would soon after describe lymph nodes, but it would be another 1,500 years until, during the Renaissance, we would get further insight into the lymphatic system.1 Long confused with aspects of the cardiovascular system, the lymphatic system and cardiovascular system are close companions in the larger circulatory system of the human bodymind. Working closely with the cardiovascular system, the lymphatic system is an open circulatory system comprised of lymphatic vessels, a fluid called lymph (from the Latin lympha, water), and related organs made of lymphoid tissue (comprised of connective tissue and lymphocytes). This system fulfills two functions: 1) filtering and returning blood from the body’s tissues to the bloodstream, and 2) defense of the body from infection and disease by snaring harmful organisms such as bacteria and viruses.

Moving Fluids

We have seen how the venous system removes carbon dioxide from tissues and organs and transports it to the lungs for release from the body. The lymph system complements this venous drainage and gaseous exchange system by returning interstitial fluid to the blood. Interstitial fluid (also called tissue fluid) surrounds and bathes the cells that comprise our various tissues, nourishing them with nutrients while providing a means of waste removal. Thus, interstitial fluid is found in extracellular spaces, giving it its name (from interstice, meaning an intervening space). The average person has around 10 liters of interstitial fluid that makes up about fifteen percent of body weight, which along with plasma—the major substance in blood—is the main component of our extracellular fluid. 

The systolic force of the heart pushes the watery interstitial fluid out of vascular capillaries located throughout the entire body (except the central nervous system) and into tiny lymphatic capillaries where it flows into lymphatic vessels (where the interstitial fluid is now called lymph). Unlike the cardiovascular system’s heart, the lymphatic system does not have a pump to push lymph through the vessels. Instead, skeletal muscular contractions that occur during normal movement squeeze the lymphatics, thereby pushing the lymph through the lymphatic vessels toward the venous system. Along the way the lymph empties into two ducts that collect lymph: the thoracic duct (which collects lymph from the left half of the head, neck, and chest as well as from the lower limbs, pelvis, and lower abdomen) and the right lymphatic duct (which collects lymph from the right half of the head, neck, and chest as well as the right side of the thorax superior to the diaphragm).

Lymphoid Tissues and Organs

There are two forms of lymphoid tissue: lymphoid nodules and organs. Lymphoid nodules are integrated into tissue linings (epithelia) throughout the digestive, respiratory, and urinary tracts, including in the five tonsils that help protect the openings to the digestive and respiratory tracts. If there are insufficient lymphocytes in a lymphoid nodule to destroy invading pathogens, infections such as tonsillitis and appendicitis develop. Lymphoid organs are not integrated into tissue linings but instead are separated from surrounding tissues by a fibrous capsule. There are three primary lymphoid organs:


	Lymph Nodes: Lymph nodes are oval-shaped structures that vary in diameter from around 1–25 mm; there are over 500 lymph nodes (also called lymph glands) widely distributed throughout the body and linked by lymphatic vessels. They purify lymph on its way to the venous system by filtering out antigens and pathogens, including cancer cells. 

	Thymus: Composed of two lobes and located in the mediastinum (between the sternum and the heart). The thymus is the largest lymph organ and plays its greatest role as the site of T-cell maturation during neonatal and preadolescent development before it atrophies after puberty. 

	Spleen: Resting between the diaphragm, left kidney, and stomach in the left upper quadrant of the abdomen, the spleen filters out old red blood cells while holding a reserve of iron-rich recycled red blood cells and responding to antigens and pathogens in circulating blood. In the process of digesting red blood cells, the spleen produces bilirubin, which the liver uses to produce bile that is secreted by the gallbladder (and thus the liver plays a key role in the digestive system—and far beyond).



The lymphoid tissues produce lymphocytes, subtypes of white blood cells that are a vital component of the immune system.2 The three major types of lymphocyte are T cells (T for thymus, these account for 75 percent of circulating lymphocytes), B cells (B for bone), and NK cells (NK for natural killer). This population of lymphocytes constantly circulates throughout the body. Both T cells and B cells identify harmful invaders and respond to eliminate them. The T cells attack cells that are infected by viruses, giving us cell-mediated immunity. B cells mature into plasma cells that secrete antibodies, giving us humoral immunity. NK cells continually monitor the body’s tissues for infected cells and tumors, requiring no prior metabolic activation to carry out their function (thus the term “natural killers”). 

Natural Defense and Healing Systems

The human body offers other defenses that can successfully respond to pathogens well before they reach deeply inside of us and come into contact with the lymphatic system. First, we have a set of nonspecific innate defenses that can prevent the very entry of foreign substances into our bodies. Present at birth, our innate defenses include mechanical barriers such as the skin and other epithelial membranes, inflammation, phagocytes, fever, and interferon. 


	Anatomical barriers: The skin (with sweat, desquamation, and the presence of acids), gastrointestinal tract (with peristalsis, gastric acid, bile, flora, and digestive enzymes), respiratory airways and lungs (with surfactant), the nasopharynx (with mucus and saliva), and eyes (with tears) provide a set of physical, chemical, and biological barriers to pathogens crossing an epithelium (including the delicate epithelia that line the digestive, respiratory, urinary, and reproductive tracts).

	Inflammation: Among the first responses of the immune system to attack, inflammation provides a localized tissue response to injury, irritation, or infection that also isolates the attacked area from neighboring healthy tissue. The immediate symptom of inflammation is localized swelling, redness, heat, and pain caused by increased flow of blood to the tissues. When tissue is attacked, a change in interstitial fluid sets in motion a chemical reaction in mast cells that causes dilation of blood vessels (and thus increased blood flow to the area) and related swelling, while also attracting phagocytes to engage in tissue repair.

	Phagocytes: Phagocytes (from the Greek phagein, “to devour”), six billion of which are in a single liter of blood, remove pathogens by literally eating them. Present in circulating blood as microphages (small eaters) where they are on constant patrol for invading particles and pathogens, they leave the bloodstream to enter injured or infected tissues, wrapping their plasma membrane around the invading pathogen, killing and digesting it. They also manifest as organ-specific macrophages (large eaters, derived from white blood cells called monocytes) that move outside of the vascular system in pursuit of pathogens.

	Fever: Defined as body temperature over 99º F (37.2º C), fever can be a useful defense mechanism by accelerating immune system responses, specifically increasing the mobility of leukocytes, enhancing phagocytosis, and increasing the distribution of T cells. However, there is considerable disagreement over the efficacy of higher body temperature in healing.

	Interferon and Complements: These are proteins that play important roles in nonspecific defense, with interferon helping to produce antiviral compounds and stimulate NK cells, and complements enhancing phagocytosis and promoting inflammation. 



In contrast to the nonspecific defenses, specific defense provides resistance to injuries and diseases caused by specific pathogens. Although some aspects of specific resistance are present at birth and thus unrelated to prior antigen exposure, it is precisely through such exposure that we develop acquired immunity. Also referred to as adaptive immunity, we acquire (adapt) immunity both actively (when antibodies are produced in response to antigens) and passively (when antibodies are transferred from another person). The adaptive immunity is highly specific to the offending pathogen, destroying the pathogens and their toxic friends while establishing long-lasting immunity. However, passive immunization is short term since the antibodies are gradually removed from circulation. 

In specific response, the immune system first recognizes an antigen molecule that can be identified as “self” or “nonself” (foreign). The antigen might be a toxin from a bee sting or spoiled food, the protective protein coat of a virus, or a specific molecule in the membrane of pollen or other foreign cell. When the antigen is recognized and binds to a lymphocyte, it activates an immune response that varies depending on whether the lymphocyte is a T cell or a B cell. T cells directly attack the nonself cells in the process of cellular (or cell-mediated) immunity. When B cells are activated by an antigen response and subsequently divide, plasma cells are created and secrete millions of antibodies that circulate in plasma and lymph, binding to pathogens with the original antigen and neutralizing them. In both T-cell and B-cell immunity, memory cells are generated and make future responses to the pathogen more rapid and effective in a process called secondary response.

Common Lymphatic Pathologies

There are several common lymphatic pathologies, including the following:


	Lymphoma: Cancer of the lymph system is called lymphoma, a group of white blood cell tumors that are known as “blood cancers,” which represent about five percent of all cancers. Non-Hodgkin lymphomas can cause swollen lymph nodes in the neck, armpit, or groins, sudden weight loss, night sweats, chronic fatigue, and trouble breathing. There is a good prognosis with most non-Hodgkin lymphomas if detected and treated early.

	Hodgkin’s lymphoma: Also called Hodgkin’s disease, this is a type of lymphoma in which a cancerous tumor develops in a lymph node. When symptomatic it causes pain in the area of the node (typically in the armpit or neck), itchy skin, night sweats, weight loss, and enlargement of the liver and/or spleen. Its development can weaken the body’s immune system, especially as it potentially spreads into the liver, spleen, and bone marrow.

	Lymphadenitis: This infection of the lymph nodes is a fairly common complication of certain bacterial infections such as streptococcus or staphylococcus; it also arises from immune system diseases. The most common symptom is swollen, tender, or hard lymph glands. It is generally treated with antibiotics and anti-inflammatories. With complications it can cause abscess formation, cellulitis, and sepsis (a bloodstream infection).

	Lymphangitis: This is the inflammation of the lymphatic vessels and channels, most commonly caused by an acute streptococcal infection of the skin. A worsening condition indicates that the causal bacterial infection is increasing. The spread of streptococcal infection can be life threatening. Symptoms include chills, enlarged lymph nodes, fever, headache, loss of appetite, and muscle aches.

	Lymphedema: When lymph builds up in the soft tissues rather than returning to the thoracic duct and then the bloodstream, it causes a type of swelling called lymphedema (also called lymphatic obstruction). (This condition is often confused with a different condition called edema, which arises from venous insufficiency.) It is primarily an inherited condition, although the secondary cause is injury to the lymphatic vessels, typically after lymph node dissection or radiation therapy. It is a disfiguring condition for which exercise, compression devices, skin care, and massage are key treatments.

	Lymphocytosis: Lymphocytes comprise a significant portion of circulating white blood cells and are an important part of the immune system. Although lymphocytosis is not considered a pathology, lymphocytes temporarily rise in reaction to infection, thus providing a possible indication of a more serious condition such as blood cancer, chronic infection, or an autoimmune disorder. More specific causes include leukemia, mononucleosis, myeloma, tuberculosis, or vasculitis.



Cultivating a Healthy Lymphatic System

The body contains three times more lymph than blood but does not have a heart-like pump to move it. A healthy lymph system depends on regular movement, because movement is primarily responsible for pumping lymph through the body. This suggests the value of relatively dynamic yoga practices that are appropriate for one’s age and overall condition. Doing so with healthy, spacious posture and expansive breathing causes lymph to move more easily through its dedicated ducts. A diet rich in anti-inflammatory substances—antioxidants—and healthy fats can help ensure that lymphatic vessels exiting the intestines are properly functioning. Since lymph is primarily composed of water, healthy hydration is vitally important. Drinking water containing antioxidants such as lemon juice may enhance the effectiveness of hydration in lymphatic health. Specific massage techniques can also assist lymphatic drainage. Some health conditions, including cancer, may contraindicate general massage techniques.
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Breathing: The Respiratory System




Breathe deeply, as though your life depends upon it.

—Anonymous



Pneuma and the Exchange of Energy


[image: c12f001.eps]
Figure 12-1: The Lungs


While yogis in ancient India were pioneering pranayama as a somatic spiritual practice, the Greeks as early as the seventh century BCE were searching for knowledge about respiration, while Egyptian and Babylonian scientists were developing practical knowledge about the overall physiology of human beings.1 The scientist-philosopher Anaximenes of Miletus (born circa 570 BCE) was close to the Indians and Chinese in his belief that the essence of all things was air, or pneuma (literally, “breath”). He said, “As our soul, being air, sustains us, so pneuma and air pervade the whole world.”2 Yet alchemical and spiritual traditions giving sacred reverence to the breath often kept scientists at the threshold of discoveries about the nature of respiration. Only in the late eighteenth century CE would Antoine Lavoisier, the father of modern chemistry, develop the concept of oxidation that is at the scientiﬁc heart of breathing. With this discovery, Lavoisier and others laid the foundation for the detailed study of the natural respiratory exchange of oxygen and carbon dioxide that is essential to life. 

In breathing we support a basic physiological reality: our cells need to keep generating adenosine triphosphate (ATP) to carry out their metabolic function (maintenance respiration), grow, and replicate.3 This requires oxygen. Once oxidized, our cells need to ﬂush out the resulting carbon dioxide. In the respiratory physiology, oxygen is delivered to cells via arterial blood from the lungs and heart, while carbon dioxide is returned to the heart and lungs as deoxygenated venous blood. Capillary membranes in the lungs, called alveoli, exchange these gases. This exchange, which we experience as breathing, happens about twelve to ﬁfteen times per minute, or around twenty thousand times per day, with variations in rate depending on the health of the person’s system, activity and emotional levels, and other factors. 
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Figure 12-2: Overview of the Respiratory System


The mechanics of this exchange were long misunderstood as resulting from the pumping actions of the heart and lungs. Although the heart and lungs are essential in the respiratory process, they are in physiological service to the breath, not the physiological source of the breath. The mechanisms of breathing were ﬁrst properly explained by Galen around 170 CE, and in much greater detail only in the sixteenth century by Leonardo da Vinci, who understood that when more space is made available in the lungs by the expansion of the thorax, the weight of the atmosphere forces air in through the trachea to ﬁll the expanded space, a discovery that is directly relevant to how one practices pranayama.4

Modern science recognizes the same phases of breath highlighted by the ancient yogis: inhalation, exhalation, and the cessation of breathing, called apnea, which occurs naturally after each inhalation and exhalation. The volume, rate, sound, intensity, areas of relative physical movement or holding, and degree of passivity or activity can vary; the unique combination of these qualities gives us our experience of breathing. Each of these qualities can also be voluntarily affected, giving us the foundation for pranayama and other breathing practices. 

The Organs of Respiration

Although we can sense and cultivate a feeling of the entire body breathing (or, depending on your perspective, being breathed), in scientific medicine the respiratory system consists of a specific set of interconnected organs: the nose (including the nasal cavity and sinuses), pharynx (throat), trachea (colloquially called the windpipe), bronchi and bronchioles (air passageways that branch into each lung), the lungs with their walls of alveoli (the gas exchange cells), and the diaphragm (which increases thoracic volume to cause inhalation). Let’s look at these organs and their functions more closely.5

Air moves in and out of the lungs through a system of airway passages, starting with the nose or mouth. The nose is the more reﬁned and reﬁning organ for ﬁltering air into the body and conditioning, purifying, and humidifying the air. This starts in the nostrils, where coarse hairs help filter out airborne particles. The nostrils open into a nasal cavity that is formed by facial bones, including the nasal septum that bifurcates the cavity into left and right chambers that consist of stacked turbinates (also called conchae). The shape of the turbinates slows the air movement and causes the air to swirl around in them, giving us a natural form of literal air conditioning. The air gains warmth and humidity while olfactory and other nerves in the turbinates allow more subtle sensitivity to the ﬂow of breath, considerably more so than with air ﬂowing through the mouth.6 The nasal cavity is lined by a mucous membrane and flushed by mucus and tears that react to environmental conditions such as temperature change, allergens, and pathogens, further filtering the air that enters the body.
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Figure 12-3: The Nose


Well conditioned or not—this depends on the condition of one’s nose and nasal cavity—air flows from the nasal cavity into the upper region of the throat called the pharynx, a passageway shared with the digestive system. The pharynx has three portions, each of which has vital components. In the upper portion (the nasopharynx), which extends from the base of the skull to the upper surface of the soft palate, we find the pharyngeal tonsils and the entrances to the auditory (Eustachian) tube. The middle portion (the oropharynx) extends from the soft palate to the base of the tongue (at the level of the hyoid bone), with palatine tonsils in its lateral walls and an anterior opening to the mouth. Here we find the epiglottis, a flap of connective tissue that closes the glottis when we swallow food (thus preventing aspiration as air flow yields to food when we swallow). The lower portion (the laryngopharynx) extends down to where this common digestive and respiratory passageway divides into the larynx (for breathing) and esophagus (for digesting).

Commonly known as the voice box, the larynx receives air through the narrow opening of the glottis, where we cultivate the feeling of ujjayi pranayama in the throat, the same place we have sensation when coughing or gargling. The larynx contains the vocal folds (popularly known as vocal cords), which vibrate during exhalation to create sound and moderate the flow of air out of the body. The length and girth of the vocal folds determine the pitch of one’s voice, with greater length and girth causing lower tones (with the tones further refined by the tongue, cheeks, and lips).
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Figure 12-4: The Bronchial Tree


The trachea, its tubal walls supported by fifteen-to-twenty C-shaped rings of hyaline and cricoid cartilage, connects the larynx to the lungs. The posterior opening in the cartilage rings leaves a resilient membrane that allows the trachea to expand and contract under control by the autonomic nervous system (ANS) to accommodate the passage of food along the contiguous esophagus. The inferior trachea branches at the level of the sternum to become the left and right primary bronchi, which enter the lungs and further divide into secondary bronchi (also called the lobar bronchi) that supply air to the three lobes of the lungs. The branching continues as each secondary bronchus divides into ten tertiary bronchi, which in turn branch extensively to give complete form to the bronchial tree. As the bronchi branch they narrow and lose their cartilage, eventually becoming bronchioles, which divide into terminal bronchioles that branch out to become alveolar ducts. Impulses from the ANS cause the bronchioles to contract and relax, with the condition of one’s neurological functioning and qualities of smooth muscles that form these tubes affecting their capacity for air flow.

Each lung has approximately 1,500 miles of airways and between 275 and 790 million alveoli, the cellular sacs where the exchange of oxygen and carbon dioxide occurs.7 This is where the lungs receive deoxygenated blood from the pulmonary arteries. Each alveolus consists of a porous epithelial layer (much like the walls of capillaries) that is surrounded by a network of capillaries; they also contain elastic fibers that allow them to expand upon inhalation and compress upon exhalation (with their reinflation facilitated by a pulmonary surfactant that reduces surface tension). This very thin respiratory membrane (about one one-thousandths of a millimeter) allows the exchange of respiratory gases to occur very quickly and efficiently.

Each lung is enveloped in a two-layer pleural membrane that adheres to the ribs and diaphragm in separate pleural cavities located on either side of the heart, supporting the lungs in place. Pleural fluid lubricates and reduces friction between the layers of pleural membrane, easing their movement as the lungs expand and contract. The air-filled passageways and alveoli make the lungs very light while the elastic fibers in the alveoli enable the lungs to tremendously expand, far beyond what is needed for basic oxygen requirements. 

There are two types of breathing that involve different ways of moving the lungs: costal (sometimes called “rib breathing”) and diaphragmatic (sometimes called “belly breathing”). In costal breathing, the rib cage opens with the inhalation and closes with the exhalation. In diaphragmatic breathing, the belly expands with inhalation and contracts with exhalation. Although neither type is “correct,” they ﬁt different circumstances and can be combined to create variations that more or less support certain activities, movements, or energetic intentions. Diaphragmatic breathing is responsible for about seventy-ﬁve percent of our respiratory effort. 

How fully and deeply we breathe is determined by how we breathe, which typically is more habitual than conscious. In “normal” breathing there is relatively little volume, around ﬁve hundred milliliters (depending on physique, ﬁtness, and health), while our respiratory capacity is four to seven times that much. The ability to breathe more deeply, steadily, and calmly—and to more consciously move energy throughout the body—can be developed through practices that make the skeletal and muscular components of breathing stronger and more limber (and the neurological impulses steadier). The movement of breathing itself maintains the suppleness and elasticity of the ribs, costal cartilage, and the muscles that support and mobilize the spine, although lifestyle, age, and genetics can diminish these qualities. The tendency is for the rib cage to expand either front-to-back or laterally, rather than mobilizing the ribs in both directions and thereby expanding breath capacity. Asana practice is an effective tool for developing the mobility of the rib cage in support of more expansive, calm, and balanced breathing. 

The movements of the rib cage are blended with the positioning and movement of the pelvis, legs, and shoulders. The pelvis and rib cage are linked through the lumbar spine, where several respiratory muscles attach. Movement of the pelvis affects movement in the rib cage—and vice versa—along with movement of the organs contained in the pelvis and thorax. Movement of the legs into extension stretches the iliopsoas muscles from their insertions on the lesser trochanter of the femoral heads up through the pelvis and to their origin on the anterior transverse processes of the lumbar vertebrae and twelfth thoracic vertebra. This is the same place (T12) where the diaphragm attaches at its central tendon. The shoulder girdle, consisting of the sternum, clavicles, and scapulae, is involved in breathing via its bony articulations and muscular attachments with the rib cage. The arms and shoulders will enhance or constrain inhalations and exhalations depending on their positioning. 
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Figure 12-5: The diaphragm


The diaphragm and muscles acting on the rib cage do the primary work of respiration. The diaphragm is responsible for about seventy-ﬁve percent of inhalation. It is a double-dome-shaped muscular and ﬁbrous wall located in the middle of the chest just below the lungs and heart, draping like a parachute over the stomach and liver.8 Its base is formed at the back by asymmetrical vertebral ﬁbers that attach to the third lumbar vertebra. It has a ﬁbrous central tendon out of which muscular ﬁbers rise to attach to the entire circumference of the rib cage, sternum, and deep surface of the lower eight ribs. The diaphragm ﬂattens and draws down as it contracts, varying in shape depending on pressure from the ribs, lungs, and the muscles and organs in the abdomen. Like the heart, it works incessantly. As it contracts and lowers, displacing the soft contents of the abdomen, lung volume increases, reducing air pressure in the lungs and drawing in air from outside due to the relative change in internal and external air pressure. As the diaphragm relaxes, it moves up as the lung’s natural elasticity pushes the air out, completing a cycle of breath. 

Muscles acting on the rib cage, particularly the intercostal muscles between the ribs, assist the diaphragm. The external intercostal muscles contract to elevate the ribs. The pectoralis minor lifts the ribs forward, opening space in the upper chest and allowing breath more easily to ﬁll the upper lungs. The sternocleidomastoid and scalene muscles also raise the upper rib cage, contributing to breathing into the upper regions of the lungs. Pectoralis major spreads the lower ribs and lifts the sternum, creating a more spacious inhalation that is lower in the lungs. Several muscles with attachments to the side and back ribs play additional roles: the serratus anterior helps maintain the posture of the rib cage (and assists with exhalation); the transversospinal muscles extend the spine and thereby help lift the rib cage; serratus posterior spreads the back ribs and eases breath into the back of the lungs. Intercostal muscles also assist complete exhalation by drawing the ribs closer together and compressing the lungs. Lung volume is further reduced by contracting the abdominal muscles: transversus abdominis girdles the waist; the obliques lower the ribs and compress the abdomen; and rectus abdominus further closes the anterior abdomen by drawing the pubis and sternum toward each other. Healthy pelvic ﬂoor muscles provide an adaptable foundation that withstands the expansive pressure from above while initiating the active lifting of core abdominal muscles with complete exhalations,9 actions that are associated with mula bandha and uddiyana bandha.

Common Respiratory Pathologies


	Bronchitis: An inflammation of the mucous membranes of the bronchi, bronchitis can be either acute or chronic. Acute bronchitis is associated with the common cold or flu (ninety percent of cases are viral) and generally resolves along with the virus. Chronic bronchitis, a form of chronic obstructive pulmonary disease (COPD), typically caused by smoking tobacco, is a far more serious condition that involves a productive cough that lasts for several months in the absence of any other underlying disease. 

	Asthma: This long-term inflammatory lung disease inflames and narrows the airways, obstructing the flow of air and causing recurrent episodes of wheezing, chest tightness, shortness of breath, and coughing.

	Emphysema: Smoking tobacco and inhaling other pollutants gradually damages the alveoli and inflames the lungs, leading to the breakdown of lung tissue and reduction of oxygen supply to cells throughout the body. This respiratory disease is a form of COPD, which often occurs with bronchitis. Although this disease is progressive, quitting smoking is the single most effective way to reduce the progression, relieve symptoms, and treat complications.

	Pneumonia: This is a common inflammatory lung infection caused by a bacteria, virus, or fungi. About a half billion people are affected by pneumonia per year, resulting in about four million deaths. Its treatment depends on the source of infection, and most cases resolve within a few weeks. Without treatment and proper care, pneumonia can cause respiratory failure and other complications.

	Tuberculosis: Dating to antiquity and in folklore associated with vampires, tuberculosis is an infectious and highly contagious mycobacterial disease that attacks the lungs, causing a chronic cough, fever, and potential infection of other organs. Recent hopes of completely eliminating tuberculosis through antibiotics have diminished as drug-resistant strains emerged in the 1980s. 

	Asbestosis: Although asbestos is a naturally occurring silicate mineral, inhalation of its microscopic fibers causes a chronic inflammatory condition and scarring around the alveolar ducts and walls. The scarring causes the walls to thicken, which compromises the gaseous exchange process, thereby reducing the supply of oxygen to the body and the removal of carbon dioxide. Although one can reduce symptoms such as shortness of breath and hypoxia, there is no cure.

	Particulate Pollutants: Atmospheric particulate matter (also known as PM) is a complex mixture of acids, organic chemicals, metals, and dust particles that when inhaled causes potentially serious respiratory problems. Whereas larger particles are usually caught in the nose and throat, smaller particles can enter the lungs (causing lung cancer) and the circulatory system (causing cardiovascular disease, birth defects, and premature death).

	Sarcoidosis: Most common among young adults, this disease involves the accumulation of inflammatory cells called granulomas in the lungs or its related lymph nodes due to respiratory infections, causing shortness of breath, fatigue, loss of appetite, loss of weight, coughing, chest tightness, and potentially hemorrhaging in the lungs. Although it may run its course and self-resolve, unresolved cases can affect the skin (causing lesions), nervous system (neurosarcoidosis), the endocrine system (by increasing prolactins), and the heart (affecting conduction). Left untreated, it can self-resolve or develop into pulmonary fibrosis.

	Pleural Effusion: A fluid-filled pleural cavity surrounds the lungs. Accumulation of excess fluid inhibits full expansion of the lungs, causing chest pain, shortness of breath, coughing, fever, and rapid breathing. This is most commonly caused by congestive heart failure and is typically treated by intercostal drain. 

	Pulmonary Edema: This vascular disease is an abnormal accumulation of fluid in the air spaces of lung tissue most commonly caused by congestive heart failure, leaky heart valves, or sudden and severe hypertension. The fluid reduces normal air movement through the lungs, causing shortness of breath (especially when lying down), coughing up of blood, wheezing, and anxiety. 

	Pulmonary Embolism: A vascular disease, pulmonary embolism is a sudden blockage in a lung artery (usually from a deep vein thrombosis—a blood clot in the legs or pelvis). Symptoms include shortness of breath, rapid breathing, chest pain, and coughing up of blood. If untreated, mortality is around twenty-five percent; about fifteen percent of all sudden death cases are caused by this condition.

	Pulmonary Hypertension: An irreversible vascular disease, pulmonary hypertension is high blood pressure in the pulmonary artery, vein, or capillaries (the lung vasculature), causing shortness of breath amid normal activity, fatigue, chest pain, and pain on the upper right side of the abdomen. While treatments can control these symptoms, there is no known cure. 



Cultivating a Healthy Respiratory System

Respiratory health primarily depends upon what one breathes into his or her lungs. If one smokes tobacco, stopping is the primary behavior for improving respiratory health. It is also important to avoid exposure to common household and environmental pathogens and especially exposure to more severely toxic pathogens found in many workplaces in which dust particles and chemical solvents are present. Some dairy products may contribute to respiratory difficulties in some people, especially in children with asthma.10 Cleanliness is important, including of the nasal passages, which can be effectively cleansed using a neti pot for saline nasal irrigation. 

Even with a dedicated pranayama practice, one may often find their sinuses less than a cooperative participant in breathing. The nasal passages can be overwhelmed by the very impurities they are designed to filter out, including dirt, dust, and pollen, causing congestion, allergic reactions, colds, and other respiratory problems. If you are an avid surfer, you are already benefiting from an old folk medicine practice that in India is done ritually with the use of a neti pot: saline nasal irrigation. A neti pot makes daily nasal irrigation with a light and warm saline solution as easy as saying namaste.

To use a neti pot, follow these simple steps:


	Purchase a neti pot and a supply of refined salt.

	Place the recommended quantity of salt in the neti pot, fill the pot halfway with warm water, and stir.

	Leaning over a sink, tilt your head to the side, place the nozzle into the nostril that is turned higher, and slowly tip the neti pot up to pour the saline solution into that nostril.

	Continue pouring in the solution as it drains out the opposite nostril.

	Switch sides and repeat steps 3 and 4.



Nasal irrigation with a neti pot is ideally done every morning as part of morning cleansing practices. The benefits are immediate, starting with the breath flowing more easily through the nostrils and sinuses. 

Although a general yoga practice is beneficial for overall health, several specific yoga practices can enhance one’s respiratory health. First, one can begin doing basic postural practices that support spacious, upright positioning of the spine that help ease breathing. Second, one can do a variety of yogic breathing exercises to develop or rehabilitate the neuromuscular mechanisms of respiration, as described in detail in Chapter 21. Third, one can do breath-as-mantra meditation practices as described in Chapter 22, including with mental visualizations that highlight a sense of comfort and ease in more spacious and energizing breathing.
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Glands: The Endocrine System




There is something bigger than fact: the underlying spirit, all it stands for, the mood, the vastness, the wildness.

—Emily Carr



From the Greek endo, “within,” and krinein, “to distinguish,” the endocrine system is all about distinguished specialization in supporting and guiding our adaptation to the constantly changing conditions of our bodymind. Although the ancient Greeks and other early medical pioneers were aware of endocrine glands (the Alexandrians were aware of the thymus gland in the third century BCE, Galen discussed the pineal and pituitary glands, and Acivenna discussed the symptoms of diabetes),1 all they knew was rooted in the myths and mists of humoral conjecture until the mid-nineteenth century, when endocrine function was finally understood to be systemic. The chemistry and basic function of the individual hormones were identified and explained by the early twentieth century.

Unlike the immediate rapid-fire responses and effects of the nervous system, which turn off as quickly as they turn on, the endocrine system responds to stimuli more slowly but with far more lasting effects. Playing a vital role in growth, development, and homeostasis, this ductless system of vascular glands works closely with the nervous system to carry out its diverse array of functions, secreting hormones directly into the circulatory system for targeted transport to various organs.2 In the late twentieth and early twenty-first centuries, researchers have developed a far deeper understanding of the interaction between the endocrine and nervous systems, leading to such insights as those described as psychoneuroimmunology that are highly relevant to the efficacy of yoga practices in developing a healing resonance. 
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Figure 13-1: The Endocrine System


Hormones as Communicators

Like the nervous system, the endocrine system provides information signaling for communication between organs and tissues, helping to regulate such varied physiological and behavioral activities as digestion, metabolism, respiration, activation of the immune system, sleep, stress, sexual arousal, and mood. But unlike the nervous system, where signals occur only in preexisting nerve tracts, the endocrine system’s hormonal signals can travel expansively throughout the circulatory system with relatively continuous yet varying effect depending upon the concentration of hormones (rather than being purely on/off). 

Like the neurons of the nervous system, hormones are the endocrine system’s agent of communication.3 These chemical compounds are produced (biosynthesized) in specialized tissues in the endocrine glands and other specialized cells for secretion by the glands into the circulatory system. They are composed of either amino acids or lipids. Water-soluble amino acid–based hormones include the hormones of most of the endocrine organs (all except the adrenal and reproductive organs). There are two types of lipid-based hormones: steroid hormones secreted by the adrenal and reproductive organs; and prostaglandins, produced locally from fatty acids to coordinate local cellular tissue metabolism. Target cells in each hormone allow it to be recognized by associated cell membranes or intracellular receptors throughout the body, which enables a specific hormone to simultaneously affect different receptive tissues and organs throughout the body. 

The rate of hormone biosynthesis and secretion varies based on negative feedback in which the endocrine system reacts to reduce or eliminate stimuli that present a challenge to homeostasis. We find direct endocrine response in the thyroid and parathyroid glands, which constantly read and respond (through the release of calcitonin and parathyroid hormone, respectively) to the body’s calcium ion levels that are of vital importance to many physiological processes. But the activities of most endocrine glands are regulated by neurons in the hypothalamus, offering indirect responses to changes in the body’s biochemistry.

The hypothalamus is an almond-size portion of the brain that links the nervous system to the endocrine system and regulates both systems in three ways:


	Direct Control—Adrenal Medulae Release: The autonomic nervous system’s direct sympathetic stimulation of endocrine cells in the adrenal medullae causes release of the neurotransmitters epinephrine (also called adrenaline) and norepinephrine (also called noradrenaline) by the adrenal glands into the bloodstream, where they increase heart rate, blood pressure, and set the body in its fight-or-flight mode.

	Direct Antidiuretic Hormone (ADH) and Oxytocin Release: Here the hypothalamus functions as an endocrine gland by releasing 1) ADH, aka vasopressin, that increases the kidneys’ water retention, and 2) oxytocin, which at the very least stimulates smooth muscle contractions in the uterus, mammary glands, and prostate gland. A rapidly growing body of research shows oxytocin’s role in a vast range of other activities and behaviors, including social recognition, trust, orgasm, anxiety, maternal instinct, as well as maladaptive social traits like violence. 

	Indirect Control—Regulatory Hormone Release: Here the hypothalamus has a central neuroendocrine function, secreting two classes of regulatory hormones—releasing hormone (RH) and inhibiting hormone (IH)—that regulate secretion of endocrine cells in the anterior pituitary gland. RH controls the release of pituitary hormones while IH inhibits the release of pituitary hormones.



Endocrine Glands

The major glands of the endocrine system include the pineal gland, pituitary gland, thyroid gland, parathyroid gland, pancreas, ovaries, testes, hypothalamus, and the adrenal glands. Here we will look briefly at each, starting with what some refer to as the mysterious pineal gland, which is typically given little attention in the scientific physiology community.






The Once Mysterious Pineal Gland and Pseudoscience

When we lack knowledge, we often make things up, what today might be called “alternative facts.” Do bear in mind that it was not so long ago that we considered the Earth to be flat and did not know that germs exist; we bowed to the east every morning, praying for the sun to return, and we offered sacrifices to the gods or prayed to God in response to magico-religious explanations for common infections. 

When Galen posited the presence of a “psychic pneuma” in the ventricles near the pineal gland, many others ran with this to proclaim the gland or the tissues near it as the localized site of consciousness, which Galen himself roundly rejected as unfounded speculation. To Descartes, who wrote extensively and with deep complexity about the pineal gland, it was the “seat of the soul” in a mechanical body otherwise devoid of cognitive or conscious capacity, whereas to Bataille it was the “pineal eye.” With most early modern science considering the pineal gland to be vestigial, those who tended toward speculation in offering neat explanations for everything did as they were wont to do. Thus, for example, the consistently imaginative Madame Blavatsky imputed the pineal gland, unknown and thus unreported in original tantric texts, to tantra’s ajna chakra, leading many modern-to-contemporary New Age imaginations to confidently posit it as the “third eye.” Today a vast range of pseudoscientists attempt further validation of this notion by referencing the presence of hallucinogenic dimethyltryptamine (DMT) found in the pineal glands of rats, whereas others warn of what they describe as “calcification” of the pineal due to fluoride, vaccines, or “chemtrails” as a source of collective amnesia or confusion, the solution to which is typically an herb or supplement, or a detox diet.

Science is far from explaining everything. There will always be mysteries. We may eventually have a technology that reveals that the pineal gland does far more than it is known to do in seemingly miraculous ways: it translates the effects of light into a chemical that affects sleep. For now, we might well rest in that knowledge.






Pineal Gland

About the size of a grain of rice, this pine cone–shaped pineal gland is located in the roof of the diencephalon in the approximate center of the brain, directly back from what we colloquially call the third eye. Reacting to visual information about light and dark, it produces melatonin, which affects our sleep patterns in seasonal and circadian rhythms. There are wildly diverse pseudoscientific notions about its greater significance (as discussed above), ranging from its association with tantra’s ajna chakra to Descartes’s “seat of the soul” to Bataille’s “pineal eye.”

Pituitary Gland

Pea-size and located off the bottom of the hypothalamus at the base of the brain, the pituitary gland (also called the hypophysis) secretes eight different hormones involved in multiple physiological processes, including those that affect stress, growth, reproduction, blood pressure, the thyroid glands, and metabolism. Its anterior and posterior regions are functionally distinct structures. The anterior pituitary arises from the ectoderm, with its endocrine cells surrounded by two networks of capillaries that provide a direct path for hormones to flow from the hypothalamus through it and on into general circulation. Under the regulatory control of the hypothalamus’s RH and IH (with GABA—gamma-aminobutyric acid—also involved in regulation), the anterior pituitary gland produces and secretes the following hormones (among others):


	Corticotropes: Adrenocorticotropic hormone (ACTH) stimulates release of steroidal hormones by the adrenal cortex cells in the adrenal glands in response to biological stress. 

	Thyrotropes: Thyroid-stimulating hormone (TSH) stimulates the thyroid gland to trigger the release of the thyroid hormones thyroxine and triiodothyronine, which are involved in cellular metabolism throughout most of the body.

	Somatropes: Growth hormone (GH, also called human growth hormone) is a peptide hormone that stimulates growth, cell reproduction, and cell regeneration. Age, sex, diet, stress, and other hormones affect its production and secretion, and its synthesized form is promoted in dietary supplements as a fountain of youth.

	Prolactins: Prolactin (PRL) is primarily involved in the stimulation of the mammary glands for production of milk. It also plays an influential role in literally hundreds of other functions, ranging from postorgasmic sexual gratification to the formation of myelin coatings on axons in the central nervous system. 

	Gonadotropes: These endocrine cells produce the gonadotropins luteinizing hormone (LH) and follicle-stimulating hormone (FSH) that play vital roles in reproduction system regulation. LH induces ovulation and stimulates the release of estrogen and progesterone as part of a fertile woman’s menstrual cycle, preparing the body for pregnancy. In men it regulates the production of testosterone. FSH also assists in production of testosterone in men, and further regulates female sex organs.



The posterior pituitary (also called the neurohypophysis) is more of an amalgamation of axons projecting downward from the hypothalamus than a glandular structure. These axons store and release the direct antidiuretic hormone (ADH) and oxytocin discussed earlier. 

Thyroid Gland

Located in the neck just below the Adam’s apple (which is thyroid cartilage, also known as the laryngeal prominence), the thyroid gland is a small butterfly-shaped gland that weighs less than one ounce yet controls the rate at which every cell, tissue, and organ functions. The pace of energy absorption, production of proteins upon which metabolic processes depend, and the sensitivity of the body to other hormones are all under the commanding control of the thyroid. Its secretions are regulated by thyroid-stimulating hormone (TSH) in the anterior pituitary, as discussed earlier, while TSH is in turn regulated by the hypothalamus. 

The thyroid gland has scores of nodule-like follicles that release hormones into circulation, the most significant of which is thyroxine, which stimulates energy production in cells that causes increased cellular metabolism and oxygen consumption. It also produces calcitonin (CT), which helps to regulate calcium ion concentrations in the intestines (inhibiting calcium absorption), bones (inhibiting osteoclast activity and stimulating osteoblastic activity), and kidneys (inhibiting reabsorption of calcium so it can be released through urination). 

Parathyroid Gland

The parathyroid glands, which resemble brown lentils in size and shape, generally consist of two pairs of tiny glands located on the posterior surfaces of the thyroid gland that share a similar arterial blood supply, venous drainage, and lymphatic drainage as the larger thyroid gland. They produce parathyroid hormone (PTH), which works in tandem with the thyroid gland to regulate calcium and homeostasis but with effects that oppose those of the thyroid. The PTH stimulates bone-dissolving cells (osteoclasts), increases calcium absorption in the intestines, and reduces urinary release of calcium.

Thymus

We discussed the thymus earlier as part of the immune system (see Chapter 11 on the lymphatic system and immunity). The thymus produces several hormones called thymosins, which support the development of lymphocytes. Again, this is the site of T-cell maturation during infancy through puberty, after which the thymus begins to atrophy, with only residual lymphocyte generation thereafter. 

Pancreas

The pancreas is a dual-function gland with both endocrine and exocrine cells that lies in the abdomen between the stomach and small intestine, its head surrounded by the duodenum, its body behind the base of the stomach, and its tail extending to the spleen. About a million cells with endocrine function are clustered together to form islets of Langerhans (also called pancreatic islets) that are scattered among the exocrine-secreting cells.4 The islet cells play an essential role in glucose metabolism and the regulation of blood sugar levels. There are four cell types in the islets, each of which produce and secrete different hormones:


	Alpha cells: Secrete glucagon, which increases blood glucose levels.

	Beta cells: Secrete insulin, which decreases blood glucose levels.

	Delta cells: Secrete somatostatin, which regulates alpha and beta cells.

	Gamma cells: Secrete pancreatic polypeptides, which self-regulate pancreatic secretions.



Adrenal Glands

The two triangle-shaped adrenal glands (the right adrenal gland is more pyramidal, the left more semilunar in shape) are nestled atop each kidney, surrounded by a capsule, and enclosed in the renal fascia that also encases the kidneys. Each has an outer adrenal cortex and inner adrenal medulla that produce different hormones—commonly called stress hormones—to help the body respond to stress.


	Adrenal cortex: Produces glucocorticoids (the most important of which is cortisol) that accelerate glucose synthesis and glycogen formation, making more glucose—the brain’s energy source—available for neurons. This steroid is an anti-inflammatory often used to control allergic rashes. The adrenal cortex also produces mineralocorticoids that target kidney cells, regulating sodium and potassium levels that in turn affect water retention, as well as sex hormones called androgens (also produced in the testes).

	Adrenal medulla: Surrounded by the adrenal cortex, the adrenal medulla produces adrenaline and noradrenaline and releases it directly into the bloodstream, preparing the body for its fight-or-flight response to stressful environmental conditions. 



Ovaries

Part of the female endocrine and reproductive systems (the latter discussed in detail in Chapter 16), the paired ovaries are located on either side of the uterus and produce eggs and hormones used in sexual reproduction. When stimulated by the hormone FSH, the eggs develop in a nest of follicles that produce estrogen, which along with FSH nurture the growth of the uterine lining in the period leading up to ovulation. These hormones determine secondary female sexual characteristics such as breast development and body mass. After ovulation the follicle cells produce progesterone, which prepares the uterus for pregnancy and, in conjunction with estrogen, promotes menstrual changes in the endometrium.

Testes

The testes, part of the male endocrine and reproductive systems (the latter discussed in detail in Chapter 16), produce androgens (male steroids), the most important of which is testosterone. This hormone causes the development of male sexual organs, stimulates production of sperm, and helps determine secondary sexual characteristics such as sex drive, hair distribution, and body mass.

Common Endocrine Pathologies 

There are several common endocrine system pathologies, including the following:


	Adrenal disorders: Adrenal gland disorders involve excessive or insufficient production of hormones, causing either hyperfunction or hypofunction. The various adrenal disorders arise from a variety of conditions, including genetic mutations, tumors, infections, pituitary problems, or in reaction to certain medicines. The consequent disorders are far ranging and include Addison’s disease, hyperplasia, and Cushing’s disease, with such symptoms as weakness, tiredness, dizziness when standing up, nausea, joint pain, and craving for salt. 

	Diabetes: If the pancreas fails to produce enough insulin (Type I diabetes) or the cells of the body do not properly respond to the insulin (Type II diabetes, cases of which account for ninety percent of all diabetes cases), blood sugar levels rise, which can damage the eyes, kidneys, and nerves. Over eight percent of the worldwide adult population has diabetes, which results in two to five million deaths annually. Treatment and prevention start with diet and exercise. 

	Thyroid disorders: Because the thyroid gland influences almost every metabolic process, its disorder can cause a variety of problems, ranging from goiter (a harmless swelling of the gland) to myxedema coma. If there is too much thyroid hormone (hyperthyroidism), every body function tends to speed up. With hypothyroidism, everything tends to slow down. The most serious disorder is thyroid cancer, which is three times more common in women than men. Unless the cancer is anaplastic, there is an excellent prognosis, especially if it is treated in Stage I or II (there is a ninety-eight to one hundred percent survival rate for papillary, follicular, and medullary forms).

	Sex hormone disorders: Reduced activity of the gonads (hypogonadism) affects sex hormone biosynthesis and consequently sexual development and function. In men the effect is lower testosterone (which reduces muscle mass, energy, libido, erectile function, and mental acuity), whereas in women the effect is similar to experiences when moving into menopause (causing delayed onset of menarche and infertility). There are many other sex hormone disorders, including amenorrhea, hermaphroditism, and androgen insensitivity syndromes.

	MEN Tumors: The endocrine glands can develop several distinct syndromes with associated tumors that are classified as multiple endocrine neoplasias (MEN). These rare conditions, which appear to have a largely genetic basis, can cause both benign and malignant tumors of the pituitary, thyroid, parathyroids, adrenals, pancreas, paraganglia, or nonendocrine organs.

	Obesity: Although primarily a matter of diet, exercise, and genetics, endocrine disorders can contribute to obesity even as obesity causes some endocrine abnormalities. 



Cultivating a Healthy Endocrine System

The key to maintaining or cultivating a healthy endocrine system is to maintain overall good health with food, sleep, and exercise. Aging has inevitable effects on our glands. The pituitary typically becomes smaller, we have lower production of growth hormone, and in women, the ovaries stop making estrogen and progesterone. Hormone imbalances can also arise from disease, physical, or mental stress, and environmental factors that introduce endocrine-disrupting chemicals (EDCs). 

Eating healthy foods while minimizing the consumption of sugar, alcohol, and caffeine helps to maintain a healthy endocrine system. A balanced diet makes it easier to deal with stressful conditions, which in turn makes it easier to sleep. Doing a regular yoga practice and doing other simple exercises such as walking, cycling, or hiking also contribute to better digestion, less stress, better sleep, and generally better health. There is strong evidence supporting the efficacy of specific dietary practices, including the use of herbs and dietary supplements, to address specific glandular and hormonal problems.
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Digestion: The Digestive System




Let food be thy medicine and medicine thy food.

—Hippocrates



How Much of You Is What You Eat?

The popular saying that “you are what you eat” has considerable truth, but there is a lot more to the story of how our tissues are our tissues. We start with what we inherit—the unique combination of traits given to us by our biological parents, which are immediately affected by the conditions within which they develop. This begins in utero (literally “in the womb”) and is profoundly affected by our mother’s internal and external environment, including how she nourishes herself with foods that affect her tissues. It continues throughout our lives as our own internal and external environments continuously affect our own tissues, perhaps most significantly through the foods with which we nourish ourselves and the interwoven systems that integrate those foods into every cell of our being. 

Although our focus here is on what happens inside, it is important to acknowledge two external factors that can have an inestimably powerful effect on what does happen inside: the natural environment and the sociocultural environment, each of which influence what we eat and how we eat. Today most food is produced in an industrial model of cultivation and distribution involving extensive use of chemical fertilizers and pesticides, extensive processing (sometimes called “refining”), and packaging and shipping that can make the food we eat more a cause of toxicity than nutrition.1 Our food consumption patterns and even how we eat—from our mental state to mastication and beyond—are influenced by pervasive cultural messages about physical appearance and attractiveness that cause many people to compromise their nutrition in exchange for the promise of something better. Meanwhile, as our bodies react to poor nutrition, we are inundated with advertisements for quick solution products for every conceivable digestive concern, from halitosis to overeating to gaseous indigestion to constipation, with more and more of such messages and products coming to us from “alternative health” sources. By better understanding what happens on the inside, we can better appreciate and navigate our available choices for how we relate to what comes to us from the outside.
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Figure 14-1: The Digestive Tract


The Digestive Tract

When one eats, food travels about nine meters (over thirty feet) from mouth to anus along a path called the digestive tract. The digestive tract (also called the alimentary canal) consists of the mouth, throat, and gastrointestinal (GI) tract; the GI tract is supported in its food processing activities by the liver, gallbladder, spleen, and pancreas. All along the way the food is broken down into smaller and smaller soluble products that can be absorbed into the bloodstream and assimilated into the rest of the body, with waste products eventually defecated via the rectum/anus. Yet before food ever arrives into the mouth, other systems are already affecting our digestive experience, starting with the hardwired visual and olfactory senses sending messages to the brain that can very much affect whether or how we will eat whatever is before us. Once we initiate our nutritional food processing in the mouth, we further churn and break down foods in the GI tract where chemicals reduce food to small molecules that can be readily absorbed by the digestive lining. Digestive system organs provide acids and enzymes to facilitate this processing, allowing more complete absorption of nutrients and elimination of waste. Let’s look at this more closely.

The Mouth and Throat

Digestion begins the moment food enters the mouth, which is the first part of the alimentary canal. The mouth allows us to taste, chew, lubricate, and begin to chemically digest food. This oral cavity is formed by several structures: the mucus membrane–lined cheeks, which give way anteriorly to the lips (oral labia), gums, and teeth; the hard and soft palates, which form the roof of the mouth, separate the oral cavity from the nasal cavity above, and provide a sufficiently hard surface to bear the pressure of mastication; and the muscular tongue, which extends down into the pharynx and forms the floor of the mouth. The lingual tonsils, located at the base of the tongue, are lymphoid nodules with associated mucous glands that drain into pits called tonsillar crypts, helping to resist infection.

Once food is in the mouth, the chemoreceptors (the taste buds, the heart of the gustatory system) mainly on the upper surface of the tongue send information about the food via cranial nerves to the brain, which detects its qualities. If sensibly good or tolerable, we chew; if not, we might spit it out. Specific taste sensations—bitterness, saltiness, savoriness (or umami), sourness, and sweetness—trigger different responses. Bitterness can be a warning of poison, yet it can also trigger the release of calcium. Sourness—a sign of relatively high acidity—can be a sign of rotten food or a signal about acid balance. Saltiness interacts with sourness to control both acid balance and sodium balance. Sweetness promises energy. All the while, the nose thinks it knows; the olfactory receptors detect smells that combine with gustatory sensations to create the full experience of flavor.

When the choice has been made to chew, the tongue goes into greater action in moving food around in the mouth in coordinated movement with the teeth, gums, jaw, lips, and cheeks, stimulating secretion of saliva from three pairs of main salivary glands (plus close to a thousand minor salivary glands). The salivary glands produce about one quart of saliva daily, which despite being comprised mostly of water (99.4%), secrete sufficient supplies of digestive enzymes to initiate the chemical breakdown of food in the mouth. The largest salivary gland, the parotid, mainly secretes purely serous (not mucus) saliva containing the enzyme amylase, which plays a vital role in digesting carbohydrates. Other glands release amylase and other enzymes, including the digestive enzyme lipase (which breaks down fats). When not eating, the salivary glands continually release saliva into the mouth to help keep it free of harmful bacteria.

The Teeth

In chewing (masticating), the opposing surfaces of the teeth help to break down various food substances into sufficiently small particles to swallow. Beginning around age seven, our twenty primary teeth (deciduous teeth, popularly known as baby teeth) gradually give way to the emergence of thirty-two adult permanent teeth, all with roots embedded in the jaws and covered by gums. Each tooth has one of four specialized tooth structures that play different roles in the mechanical reduction of food to more digestible size. Eight bladelike incisors in the center front of the mouth have sharp edges useful in cutting. Four larger and stronger pointed cuspids (also called canines or eyeteeth) are effective in tearing, including through the tough connective tissues of animals and fibers of plants. The twenty remaining teeth are premolars (also called bicuspids) and molars with broad, flat surfaces and multiple ridges that effectively grind and mash food. So-called wisdom teeth—a full set of third molars—may erupt in adulthood (when one might be wiser), typically causing dysfunctional repositioning of other teeth; this problem is usually avoided by having the wisdom teeth pulled. 

The roots of the teeth fit into sockets in the ridge-shaped alveolar bone that lines the upper (maxilla) and lower (mandible) jaws and are held in place by periodontal ligaments, specialized connective tissue that connects the alveolar bone to the soft, yet bone-like cementum layer covering the root of the tooth. The main substance of each tooth consists of dentin, a mineralized connective tissue located between the enamel or cementum and the pulp cavity that receives blood and nerves through a hole (root canal) at its base. A layer of enamel, which is the hardest and most highly mineralized substance manufactured in the body, covers the crown of the tooth.

After chewing, the masticated food—it’s now called a bolus (from the Latin for “ball”)—is swallowed, which sounds and typically is simple enough but nonetheless involves a complex set of neuromuscular activities, each controlled by a different neurological mechanism. The first of three phases occurs in the activities of the mouth and teeth just described, with the parasympathetic nervous system signaling the salivary glands to release saliva, the lingual nerve detecting the consistency of food on the tongue, the mylohyoid nerve stimulating movement of the tongue, the superior laryngeal nerve initiating the swallowing reflex, and a set of cranial nerves firing to begin the actual voluntary act of swallowing. Next, as the bolus moves downward into the pharynx (the throat), involuntary actions cause the nasopharynx and epiglottis to close and the hyoid to lift (thereby lifting the pharynx and larynx altogether), ensuring that the peristaltic actions in the throat push the bolus down into the esophagus. Entering the third phase, swallowing is now entirely under involuntary neuromuscular control, the pharynx and larynx elastically relax down from the hyoid, and peristalsis causes the further transit through the esophagus, an elastic muscular tube that contracts in waves and has valves (sphincters) at each end. Finally, the lower esophageal sphincter relaxes to let the bolus of food enter the stomach, and then the sphincter closes to prevent reflux (regurgitation).

The Stomach

After the mastication phase of digestion, the second phase of digestion occurs in the stomach (ultimately from the Greek stoma, “mouth”). This muscular and greatly distensible organic storage facility is capable of storing anything from a light snack to a full meal, enabling one to eat substantial meals and drink large quantities of water rather than needing to eat or drink only in small amounts. The stomach’s expansion capacity arises from the composition of its walls, which consists of three layers of smooth muscle lined with mucosa. When relaxed, the walls fold into themselves, creating folds called rugae that disappear when the stomach expands. The outer structure of the stomach resembles a fetus or an expanded J, its large convex side called the greater curvature and the smaller concave surface called the lesser curvature. The outer surface of the stomach is draped with an apron-like structure called the greater omentum, a large peritoneal fold that extends below the greater curvature, over the small intestines, and as far down as the pelvis. The lower esophageal sphincter divides the stomach at its top from the esophagus, and the pyloric sphincter divides the stomach from the small intestines below; the closing of both sphincters contains the contents within the stomach.

The stomach greets each bolus of food with gastric juices, including proteases (such as pepsin, which breaks down proteins) and hydrochloric acid (which reacts to bacteria and facilitates the work of protein-digesting enzymes). The exact composition of the gastric juices is determined by the central nervous system (CNS) and glands found in the layers of the stomach. With the stomach churning in its peristaltic action and gastric juices swirling around, the agitated boluses are converted into a soupy mixture called chyme (pronounced “kime,” which rhymes with “time”). The pyloric sphincter opens to allow the chyme to slowly move into the small intestine.

The Small Intestine 

The small intestine might be a misnomer in that at 6 meters in length it is about four times longer than the large intestine, but the varied diameter of the small intestine (2.5–4 cm) is at most about half that of the large intestine (7 cm). Nor is the small intestine small in its digestive role, for it is here that most of the important digestive processes—specifically around eighty percent of the GI tract’s absorption of nutrients and minerals—occur. It is composed of three regions, each with a distinct role in digestion:


	Duodenum: The pyloric sphincter connects the stomach to the duodenum, which receives chyme from the stomach along with digestive enzyme secretions from the pancreas and bile from the liver via the gall bladder. These digestive juices break down proteins and emulsify fats. 

	Jejunum: Located in the midsection of the small intestine, this is the region where most digestion and nutrient absorption occurs. Its circular folds are covered with enterocytes and villi (which increase the surface absorption area) that allow only very small nutrient particles (all except for fats, which pass into the lymphatic system) to pass through to the liver in enterohepatic circulation.

	Ileum: The longest section of the small intestine (about half its overall length), the ileum also contains villi and mainly absorbs vitamin B12 and bile. It gives way to the large intestine at the ileocecal valve, which controls the flow of chyme into the large intestine.



The Large Intestine

After digestion in the small intestine, whatever food remains moves into the large intestine (also called the colon) for around sixteen hours of final digestive activity, which begins at the ileum and ends at the anus. The slow movement allows maximum retention of water and other compounds. This last segment of the GI tract largely frames the small intestine and consists of three main parts: 1) the cecum, 2) the colon proper, and 3) the rectum. The general function of the large intestine is waste storage, water reclamation, and absorption of vitamin K (which the liver needs in synthesizing anticlotting substances), biotin (essential in glucose metabolism), and vitamin B5 (essential in the production of steroidal hormones and some neurotransmitters). Strong peristaltic actions from the transverse colon through the descending colon push any remaining fecal material into the rectum. Stretching the rectal walls triggers the defecation reflex and causes excretion of waste through the anus.

The Liver and Gallbladder in Digestion

The largest organ in the abdominal cavity, the liver is in the upper right quadrant of the abdomen directly under the diaphragm, with the intimately related gallbladder nestled into a recess in its right lobe. The liver has over two hundred functions that support almost every organ in the body, including its central role in synthesizing and secreting bile, regulating metabolism, and providing a blood storage reservoir. Its primary role in digestion is bile production. 

Bile, which consists of mostly water (97%), salts, and cholesterol, helps to emulsify lipids and neutralize acids in chyme to aid in the digestion of fats. Bile passes through the liver’s hepatic ducts and moves through the common hepatic duct to the gallbladder, a pear-shaped muscular organ that sits just beneath the right lobe of the liver and stores bile. While in storage, the bile becomes increasingly concentrated as water is absorbed, its salts potentially forming problematic gallstones. As fatty food enters the duodenum, it stimulates the release of the intestinal hormone cholecystokinin (CKK) into the circulating blood, which triggers the release of bile from the gallbladder, with greater amounts of bile release if the chyme contains a large quantity of fat.

The Pancreas 

We previously summarized the endocrine functions of the pancreas, which is primarily an exocrine gland (only around one percent of its cells are endocrine cells, which produce insulin and glucagon). Located behind the stomach (between the duodenum and the spleen), it secretes pancreatic juices (digestive enzymes and buffers) that are transported to the duodenum to help break down carbohydrates, proteins, and lipids. Different pancreatic enzymes (lipases, carbohydrases, and proteinases) specifically break down lipids, sugars and starches, and proteins, respectively, as informed by hormones from the duodenum that are released in response to different compositions of chyme.

Common Digestive Pathologies

There are several common digestive pathologies, including the following:


	Oral Disease: This broad category of digestive disorders includes dental and periodontal infections, mucosal disorders, oral and pharyngeal cancers, and developmental disorders, among others. Plaque-induced gingivitis is a common periodontal disease that leads to periodontitis, in which the gums deteriorate and expose the teeth to greater infection. Herpes simplex is the most common oral viral infection, causing recurrent blisters around the mouth and lips. Oral candidiasis is the most common oral fungal infection. 

	Esophageal Diseases: A wide variety of diseases and conditions, some derived from congenital conditions and others acquired later in life, affect the esophagus. The most common is gastroesophageal reflux disease (GERD, also known as acid reflux disease), in which the lower esophageal sphincter does not properly close. Dysphagia (difficulty swallowing due to mechanical causes or motility issues) and chest or back pain (sometimes associated with esophageal cancer) are also common.  

	Stomach Diseases: Diseases and conditions in which the stomach is inflamed due to infection are all called gastritis, which if chronic may indicate other diseases such as pyloric stenosis or gastric cancer. Gastric ulceration is a common condition that erodes the gastric mucosa, causing peptic ulcers. Common symptoms of a gastric disease are indigestion and vomiting.

	Intestinal Disease: The many diseases of the small and large intestines can be caused by infection, autoimmune failure, or conditions in other organs. Common problems in the small intestine include intestinal obstruction, irritable bowel syndrome, peptic ulcers, celiac disease, Crohn’s disease, and intestinal cancer. Inflammatory bowel disease is one of the most common problems in the large intestine. Appendicitis (caused by inflammation of the appendix), colitis (generalized inflammation of the large intestine), and hemorrhoids are other common conditions.

	Liver Disease: Hepatic diseases are those affecting the liver. There are many kinds of liver diseases, including those involving inflammation caused by the hepatitis A, B, and C viruses. The yellowing of the skin, called jaundice, can be a sign of liver disease. Alcohol is the leading cause of liver disease and can lead to the chronic condition of cirrhosis, in which diseased liver tissue is replaced by scar tissue that may cause the liver to fail. The liver can also develop cancerous tumors.

	Pancreatic Disease: There are several pancreatic diseases, including pancreatitis, in which the pancreas is inflamed when digestive enzymes begin digesting the pancreas itself (with rapid onset in acute forms, which are commonly associated with alcohol abuse). Inhibited insulin production by the pancreas leads to diabetes mellitus. There are also hereditary diseases such as cystic fibrosis in which cysts form in the pancreas, causing irreversible damage, inflammation, and premature death. Pancreatic tumors are among the most lethal of all cancers: the overall five-year survival rate is around five percent.

	Gallbladder: The gallbladder normally stores bile and secretes it through the common bile duct to aid in digestion of fats. Gallstones, the formation of which is widely debated (with body chemistry, weight, and low-calorie diets all potentially involved), can block the ducts, causing painful inflammation. Many gallbladder problems are resolved by surgical removal of the organ.



Cultivating a Healthy Digestive System

When healthy, the digestive system functions to break down and absorb nutritious food into the body. We surveyed the basic ways this happens through ingestion, mechanical breakdown, chemical breakdown, absorption, and excretion. At the end of the day—indeed all day and night—the ultimate end of digestion is the maintenance of our tissues and fueling of the energy we require to live. We take in food that contains large organic molecules, many of which are insoluble and indigestible. If we can break down these molecules into digestible size and absorb them into our tissues, they will give us the ATP required in cellular metabolism; allow us to synthesize complex proteins, carbohydrates, and fats; and help ensure our healthy hydration. They will also give us a vital supply of what are often referred to as micronutrients: minerals, microminerals, trace minerals, vitamins, phytochemicals, antioxidants, and healthy intestinal flora. 

Thus, a healthy digestive system begins with properly eating nutritious foods, which are organic whole foods, not foods that are heavily processed and refined, enriched, or fortified. First and foremost, since stress affects digestion—it can restrict blood flow to the GI tract, inhibit peristalsis, cause the esophagus to spasm, decrease the secretion of digestive enzymes, and contribute to ulcers and bowel dysfunction2—it is important to be relaxed while eating. This can be achieved by setting aside time for each meal, sitting, and signifying the sacred exchange of energy achieved in eating with a moment of silence, prayer, or other conscious act. Eating slowly, remaining relaxed, and being conscious that eating is one of the most important things in life all contribute to effective nutrition.

Second, proper eating involves thorough mastication, the lack of which can detract from effective digestive processes farther down through the digestive system.3 Proper mastication is bilateral, thoroughly prepares food for swallowing, exposes food to saliva that starts the process of carbohydrate absorption, and increases overall nutrient absorption.

Third, we are inundated with diet fads—blood-type, detox, macrobiotic, Paleolithic, gluten-free, low-carbohydrate, high-carbohydrate, liquid, food-combining, raw, vegetarian, vegan, pescatarian—that tell us exactly how, what, when, and how much to eat. Although we appreciate the importance of special dietary intake with conditions such as celiac disease and lactose intolerance, a healthy diet is a nutritious one that contains abundant fresh fruits and vegetables, whole grains, legumes, nuts, seeds, lean meats, and fish.4 Rather than developing stress over managing a precisely specified diet, it is more important to simply eat consciously, drink water, and enjoy what one is eating.
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Letting Go: The Urinary System




Some of us think holding on makes us strong; but sometimes it is letting go.

—Herman Hesse
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Figure 15-1: The Urinary System


Filtering

Although we do not ordinarily associate urine with blood, the primary role of the urinary system is to filter wastes that accumulate in the blood and discharge them via urination in a process that helps to maintain normal volume and composition of the blood. It accomplishes this by working in conjunction with the cardiovascular, respiratory, and digestive systems. The cardiovascular system both delivers nutrients to tissues and picks up wastes; carbon dioxide is eliminated via the respiratory system. The digestive system separates nutrients from waste, works with the liver to balance the concentration of nutrients in the blood, and directly excretes solid waste from the body. Any remaining water-soluble waste in the blood is filtered out by the kidneys in the process that creates urine, which is stored in the bladder for subsequent excretion. The urinary system also helps to regulate blood volume and pressure, electrolytes and metabolites, and blood pH. 

The urinary system consists of two bean-shaped kidneys that produce urine, two ureters that transport urine to the bladder, a bladder for temporary urine storage, and a urethra for excreting urine form the body. The kidneys are located at the rear of the abdominal cavity on either side of the spine at about the level of the lower ribs with an adrenal gland nestled on top of each one. Each kidney and adrenal gland is held in place by the peritoneal lining and the renal fascia, which also help to cushion the kidneys from being jostled about. The kidney is divided into two main structures: an outer renal cortex and an inner renal medulla that has eight to eighteen cone-shaped renal pyramids (or lobes) where urine production occurs. The tip of each pyramid has small ducts that release urine into the minor calyses (which form a cup-shaped drain), which in turn empty into major calyces before flowing into the funnel-shaped renal pelvis that connects to the ureter.

The Kidneys

Each kidney has over a million urine-producing units called nephrons (from the Greek nephros, “kidney”), the key functional units that regulate water concentration and filter the blood. Each nephron has a renal tubule with a filter called the renal corpuscle. Blood arrives via efferent and afferent arterioles for filtration in the renal corpuscle, which yields a protein-free fluid called filtrate. The filtrate moves on through successive segments of the nephron for more elaborate filtering, becoming tubular fluid as it filters through the proximal convoluted tubule (where it reabsorbs nutrients such as glucose, acids, and ions), then into the loop of Henle where it flows into both an ascending limb (where ions are removed) and a descending limb that descends into the medulla (and moves water out via osmosis). The ascending limb gives way to the distal convoluted tubule, where ion transport regulated by the endocrine system occurs, before delivering the refined filtrate—urine—to the last segment of the nephron, the collecting duct. Multiple nephrons deliver urine to each collecting duct, and further absorption of water and/or secretion of sodium and other ions give the urine its ultimate composition. Urine leaves the kidneys through a pair of muscular ureters that begin at the renal pelvis of the kidneys and terminate in the urinary bladder. A layer of smooth involuntary muscles creates peristaltic waves through the ureters about twice per minute, pushing urine down into the bladder.

The Bladder

The hollow and highly distensible bladder collects and temporarily stores urine before contracting to push the accumulated urine into the urethra, which extends to the outside of the body. The male urethra carries both urine and sperm cells to the tip of the penis, while the far shorter female urethra carries only urine. The urge to urinate arises when the bladder is relatively full and there is sufficient pressure on the stretch receptors in its walls to trigger a reflex contraction that gives us the urge to urinate and stimulates involuntary contractions of the bladder. The contractions increase pressure in the bladder, which can be relieved by either relaxing the external sphincter (thus releasing urine) or not relaxing it, thus retaining the urine and causing the bladder reflex mechanism to reset and the bladder to further fill. As the bladder fills to capacity, eventually the external sphincter will relax, whether voluntarily or involuntarily. 

With healthy urination, we release around 1,200 ml of water per day and about that same amount through sweat, feces, and exhalations. We gain water from the water content of food, directly from liquids, and from the destructive metabolic process of catabolism in which large molecules are broken down into smaller units. Around forty percent of body water is found in living cells (as the watery element of intracellular fluid, or ICF), with the rest found in extracellular fluid (ECF), which includes interstitial fluid, plasma, lymph, and other fluids. The ICF and ECF fluid pools contain very different fluid compositions: ICF contains mostly potassium, magnesium, and phosphate ions, whereas ECF contains mostly sodium, chloride, and bicarbonate. Changes in their respective concentrations affect pH balance and metabolic processes. Our sodium and potassium concentrations are particularly significant in determining our electrolyte balance (i.e., the balance of negative and positive ions), which in turn affects water balance (water in, water out) and cellular metabolism. Sodium concentrations in the ECF and potassium concentrations in the ICF reflect the balance between their absorption in the digestive tract and their release, primarily through the kidneys. 

Common Urinary Pathologies 

There are several common urinary pathologies, including the following:


	Renal Failure: The kidneys are most commonly damaged by diabetes, hypertension, or inflammation of the kidney’s filtration units (the glomeruli). Failure causes toxic wastes to accumulate in the body, raises blood pressure, and causes excess fluid retention. Other contributing factors include infection, heart disease, liver failure, blood clots, prostate cancer, colon cancer, and many others.

	Kidney Stones: Also called renal calculi or nephroliths, kidney stones are solid pieces of materials that form in the kidneys from minerals in the urine stream. Ranging in size from a grain of sand to a small pearl, they typically pass out through the urine. If large enough to block the ureter, kidney stones can cause intense pain (called renal colic) that radiates into the groin and genitals. Different types of stones are classified based on their location and chemical composition, with calcium stones (very likely associated with high intakes of animal proteins) being the most common. Removal techniques range from painful patience in natural passing to surgical removal.

	Urinary Tract Infections: Urinary tract infections (UTIs) can affect different parts of the urinary tract. In the lower tract they are commonly known as bladder infections, which occur far more commonly in women than men due to sexual anatomy: in women the urethra is much shorter and closer to the anus. Infection in the upper urinary tract (called pyelonephritis) is a kidney infection, which arises from bacteria spreading up through the urinary tract or traveling through the blood. The sexually transmitted disease chlamydia is a frequent source of this bacterial infection. Urinating immediately after intercourse, effective personal hygiene after urinating or defecating, and using alternatives to spermicides and diaphragms as means of birth control can help prevent the occurrence or recurrence of UTIs. The common alternative prescription of cranberry juice has proven in several studies to be effective only as placebo.

	Urinary Incontinence: Involuntary urination arises from loss of bladder control. It is most common in women due to damage to the urethral sphincter during natural childbirth or other damage to the pelvic floor structures. Abdominal compression combined with bearing-down in the abdomen in athletic activities can cause what some call athletic incontinence. The most common cause in men is an enlarged prostate. Nerve damage that affects muscular control is another cause. Treatment varies widely depending on the specific cause of the condition, which is far ranging. 

	Prostatitis: An often painful condition that involves inflammation of the prostate and sometimes the area around it. There are four types of prostatitis: acute bacterial (least common, easiest to identify, and caused by bacterial infection), chronic bacterial (slower to develop and less intense), chronic pelvic pain (nonbacterial but idiopathic, with pain in the genitals), and asymptomatic inflammatory. 



Cultivating a Healthy Urinary System

Effective hydration is the key to a healthy urinary system. The urinary system needs water to help flush out toxins and maintain healthy cellular metabolism. Carbonated water and water infused with caffeine, sugar, or alcohol all tax the urinary system and thus are not helpful in maintaining its healthy functioning. Drinking water throughout the day rather than waiting to feel thirsty, which is a sign of slight dehydration, is very important. How much water? The standard given by the American Dietetic Association is eight 8-ounce glasses per day, even though adults lose on average about a pint more than that per day. There is no danger in drinking more than ten glasses of water per day, although drinking a lot of water late at night can cause nocturia (frequent urination at night).

Salt is a significant factor in urinary health. Excessive salt intake causes unhealthy water retention (not circulation) and can contribute to the development of kidney stones. While salt (sodium) is essential for life in general and as an electrolyte and osmotic solute in mammals, in excess it also contributes to high blood pressure and hypertension (in both children and adults).

Urinary tract infections are often caused by a lack of basic personal hygiene. These infections are far more common among women than men because the urethra in women is much shorter, allowing bacteria to more easily travel into the urinary tract. It is thus important for both men and women to wash their external genitalia and groin area before having sex. Parents can also teach their daughters to wipe from front to back as doing the opposite can bring bacteria forward from the anus to the urethra.

So-called “pee-blocking,” an exercise in which one halts the flow of urine once or several times before completely emptying the bladder, is an ill-informed method for trying to strengthen the urinary sphincter in women and to cultivate ejaculatory control in men. Pee-blocking disturbs the urinary system’s neurological mechanism by prematurely signaling an empty bladder, which can lead to the inability to completely empty it even when trying to do so.

Although there is no scientific evidence for the effect of mula bandha and pelvic floor exercises on the condition of the lower pelvic organs (bladder, reproductive organs, and rectum), considerable anecdotal evidence points to the efficacy of these practices in heightened awareness of, and more subtle voluntary use of, muscles affecting these organs. Development and use of this musculature may have beneficial effects on circulation and the conscious, selective engagement and relaxation of specific muscles in the lower pelvis, including those that relate to the bladder and reproductive organs.1
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Ultimate Human Creativity: The Reproductive System




Uncertainty is an uncomfortable position. But certainty is an absurd one.

—Voltaire



Sexual Reproduction

As with every aspect of our biological being, how we reproduce is now mostly a matter of scientific understanding rather than imaginative speculation guided by superstitious belief systems. In considering the anatomy and physiology of human reproduction, the ancient Greeks and Indians were equally confused yet wildly imaginative in offering their versions of human procreation. In ancient Hindu medicine and philosophy women are essentially a less developed human form than men (the great female hope is to be reincarnated as a man—as promised by male spiritual leaders). The ancient Greeks offered (and debated) at least two views: Aristotle’s notion of sexual difference as minimal except for the size of organs, and Galen’s notion of sexual commonality (he thought the uterus is an internal scrotum and the tip of the penis equivalent to the female pudendum). These ideas, along with many other myths and misconceptions, persisted well beyond the Renaissance. A clearer understanding only came with the advent of careful dissection combined with microscopic investigation.

Although human beings begin their development as sexually undifferentiated zygotes formed by the synthesis of male sperm cells and female egg cells, as fetuses we tend to differentiate into sexually dimorphic beings with primarily male or female sexual characteristics.1 These differences are evident in our genes, chromosomes, gonads, hormones, anatomy, and, as contemporary neuroscience reveals, even in our psyche. While differences in sexual and related gender self-identity appear to be influenced by biological factors, our focus here is on the biology of reproduction, not the biology, psychology, or sociology of self-perception or self-identity (qualities that are explored elsewhere in this book).

In a curious irony, the human system, without which we cannot continue as a species, is precisely the one system we can biologically (individually) exist without. Take away the anatomical components of any of the systems we have surveyed thus far and life is not possible (no heart, no bones, no blood, no nerves, etc.), but take away the organs of reproduction and one can survive (even if with less joy and well-being). And although there are many philosophies of reincarnation that believe we live beyond this life, with sexual reproduction we directly extend our essence—or at least our genetic essence, the code that makes us much of who we are—into the future. Put differently, we develop as human beings from a process of fertilization in which male and female reproductive cells (gametes, from the Greek term meaning “wife”) join to form a new organic human being with a cellular composition that is determined by the integrated gifts of genetic code given by our mating biological parents. If you have a lot of biological offspring, you have a high degree of biological reincarnation! 

The reproductive system depends in its success upon fertilization through male and female sexual interaction, whether directly through sexual intercourse or indirectly through artificial insemination. This begins with meiosis, in which special stem cells in male and female gonads divide to become gametes. Our cells generally contain forty-six chromosomes, but in meiosis the cell division results in gametes containing twenty-three chromosomes. Successful fertilization combines the twenty-three-chromosome female and male gametes to produce a new single forty-six-chromosome cell—a zygote—that has the potential to develop into a fetus and a human being.

Although both male and female reproductive systems contain gonads that produce gametes and hormones, there is considerably greater difference than similarity in male and female sexual anatomy and physiology, starting in the gonads themselves. Both sexes have tubes that transport gametes, accessory glands that secrete fluids, and external genitals with functions in both reproduction and pleasure, but they have altogether different structures and functions. 
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Figure 16-1: The Male Reproductive System


The Male Reproductive System

Adult male gonads—two testes—secrete male sex hormones called androgens (primarily testosterone) along with around a half billion sperm cells every day (but fewer and fewer as one ages). The testes are contained within the temperature-sensitive scrotum where they are attached to a spermatic cord that is surrounded by the vas deferens, blood and lymphatic vessels, and nerves. The location of sperm development in the temperature-sensitive scrotum is important because viable sperm require a lower than normal body temperature environment. Sperm cells (spermatozoa) are produced in around nine weeks through spermatogenesis, in which stem cells undergo meiosis. Although physically formed, the immature spermatozoa produced in the testes must undergo further development to become functionally mature and capable of locomotion.  

The next stage in sperm development occurs in the epididymis (still within the scrotum’s 1ºC–8ºC cooler environment), a 7-meter long tubule where the spermatozoa are bathed in organic nutrients for around two weeks, fully maturing before moving into the vas deferens, a long tube contained within the spermatic cord (sperm can be stored in the epididymis or vas deferens for several months). Secretions from seminal vesicles, the prostate gland, and the bulbourethral glands produce seminal fluid. The seminal vesicles produce around sixty percent of seminal fluid with secretions that are mostly fructose (with a quality of alkalinity that neutralizes acidic secretions from the prostate and vagina). The prostate gland, which surrounds the urethra as it leaves the bladder (and which when inflamed inhibits urination), produces around thirty percent of the volume of semen. The bulbourethral glands (also called Cowper’s glands) secrete a thick, lubricating mucus that constitutes around five percent of semen. Where the vas deferens merges with the seminal duct to create the ejaculatory duct, seminal fluid and spermatozoa mix together to become semen, with the seminal fluid activating, nourishing, and buffering the spermatozoa. The very short (2cm) ejaculatory duct then empties into the urethra.

A series of muscular contractions in the penis, which is both a reproductive organ and part of the urinary system (and connected to a neurological system that registers pleasure and pain), ejaculates semen from the body. The three parts of the penis are the root (radix) that attaches the bulb of the penis to the body (and gains added support from the suspensory ligament); the body (corpus or shaft) that contains erectile tissue; and the epithelium, which consists of freely sliding shaft skin and foreskin (prepuce) covering the glans (the rounded end that surrounds the external urethral opening). (The foreskin is often removed in a surgical procedure called circumcision.) The body of the penis has three spongy columns of erectile tissue that consist of a network of blood vessels: two side-by-side corpora cavernosa on the dorsal side lying over the corpus spongiosum (which also contains the urethra). When sexually aroused, the autonomic (involuntary) nervous system stimulates vasodilation of the arteries supplying blood to these chambers, allowing them to fill with blood and causing the penis the lengthen, swell, and stiffen. Erection constricts the veins in the penis, which inhibits the outward flow of blood and maintains relatively constant erectile size. Erection allows sexual intercourse and other sexual activities but is not necessarily required for sexual activities besides intercourse.

The Female Reproductive System

Although the primary function of both the male and female reproductive systems is production of sex hormones and gametes, the female reproductive system has a second primary function: supporting a developing fetus and nourishing a newborn baby. This function is fulfilled with a distinct female reproductive anatomy. The main parts of the female reproductive system are the uterus, ovaries, vagina, and vulva. (Although breasts are related to the reproductive system—from sexual arousal to hormone generation to sustenance of a newborn baby—they are not technically part of that system.)
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Figure 16-2: The Female Reproductive System


Adult female gonads—two ovaries—typically release one ovum (egg) per month. The ovaries are small, paired organs (about the size and shape of a large almond) located along the walls of the uterus and held in place by a fibrous cord called the ovarian ligament. Each end of the ovary has a distinct structure: at the tubal extremity we find the fallopian tube; at the uterine extremity we find the ovarian ligament. Ovum production occurs within ovarian follicles, which are the elemental foundation of female reproductive biology. At birth the ovaries contain hundreds of thousands of immature egg cells found in circular bundles called primordial follicles. Each follicle surrounds and supports a single oocyte (immature ovum). After puberty, rising levels of hormones periodically cause these cells to successively develop into primary, secondary, and tertiary follicle cells across about ten to fourteen days, with fewer and fewer taking each further step toward becoming a fully developed ovum. At around day fourteen of this cycle, one mature egg (rarely more) is released to the surface of an ovary, where tiny fimbriae (fingerlike projections) gently gather the ovum from the surface and slip it into the fallopian tube for transport via the movement of cilia on the inner linings of the tube to the uterus for potential fertilization by sperm. If left unfertilized, the ova disintegrate and are swept away during menstruation. If fertilized, the newly formed zygote undergoes rapid cell divisions before becoming implanted in the uterine lining for around nine months of gestation.

The uterus (from the Latin uteri, “womb”) is a small, pear-shaped, hormone-sensitive, muscular reproductive organ located between the bladder and rectum. It is held in place by the bladder, rectum, and three suspensory ligaments (uterosacral, round, and cardinal). Its inferior dilating cervical end opens a short distance into the vagina while its rounded superior end opens into the fallopian tubes. The uterine walls consist of an inner endometrium lining and muscular myometrium capable of greatly stretching—so much that the uterus is the most expandable organ in the body. In the uterine cycle that begins with menstruation, the endometrial lining gradually deteriorates before breaking away and moving into the vagina, where peristalsis and intravaginal pressure—not one’s relationship to gravity—cause the menses to flow out of the body.

The muscular tube of the vagina (from the Latin vaginae, literally “sheath” in what is surely a male concept), which extends from the cervix to its orifice at the vulva, plays a significant role in both sexual reproduction and pleasure. It receives the penis in sexual intercourse, which allows natural insemination. During labor it serves as the baby’s pathway to independent life (another pathway being through the belly via cesarean section). It also serves as the passageway for eliminating menses. The vagina’s elastic muscular walls have both circular and longitudinal fibers that can be voluntarily contracted. It is lined by mucus membrane and contains resident bacteria that metabolize to help maintain a slightly acidic pH environment, inhibiting the growth of pathogens. The vaginal opening is partially covered by the hymen, an elastic membrane that forms part of the vulva (external genitalia) and largely disappears after giving birth. 

The fuller vulva consists of the mons pubis, labia majora, Bartholin glands, labia minora, and the clitoris. These structures protect the internal genital organs from infection, provide sexual pleasure, and allow sperm to enter the female reproductive system. The vagina initially opens into the vestibule, which is surrounded by the labia minora, small lips filled with a rich supply of arteries that when sexually aroused swell with blood to become more sensitive to touch. Here in the labia minora we also find the Bartholin glands, which secrete mucus to lubricate the vagina. The urethra opens into the vestibule near the vaginal orifice, and the clitoris—derived from the same embryonic elements as the penis—project into the vestibule. The clitoris is the female’s most sexually sensitive tissue and the primary anatomical location of human female sexual pleasure as its internal erectile tissues fill with blood and thereby gain sensitivity and the potential for orgasm. The labia majora (literally, “large lips”), which are comparable to the male scrotum in containing sweat and sebaceous glands, produce lubricating secretions that reduce friction during sexual intercourse (with lubrication coming from the greater vestibular gland ducts that empty into the vestibule). The rounded mound of the mons pubis defines the outer region of the vulva. It is fatty tissue that covers the pubic bone and secretes pheromones that are involved in sexual attraction.

Fertilization and Human Development

Human development begins with the fusion of a sperm cell with an egg cell in the biological process of fertilization (also called conception). With over 200 million spermatozoa in the average ejaculate, it might seem that there are high odds of conception given that only one sperm cell is required to fertilize an ovum. Yet only around 10,000 sperm cells make it to the uterus and fewer than one hundred will reach the egg. Depending on the male’s sperm count and the motility of sperm, the cells may never reach the egg. When first ejaculated, the sperm undergo capacitation (a biochemical event that increases motility and destabilizes the sperm head to allow for easier binding with the egg cell) in the vagina and uterus, where uterine secretions aid this change. Once sperm cells reach the egg they can relatively easily fuse with its plasma membrane; the challenge to fertilization that occurs here involves penetrating the relatively hard shell of the egg. But as a sperm cell approaches the glycoprotein layer surrounding the egg cell (the zona pellucida), the capacitated cell has an acrosome reaction that helps bind the sperm cell to the egg, after which a cortical reaction occurs to prevent fertilization by more than one sperm cell. Within around five days of fertilization, the new zygote undergoes rapid cell divisions in which it develops into a blastocyte, which forms into inner and outer cellular layers that later develop into an embryo.

During gestation, the human embryo develops within the same endometrial uterine lining that one otherwise sheds during menstruation. But viable implantation of the fertilized egg requires a favorable environment in the endometrial lining. The blastocyst itself releases a hormone called human chorionic gonadotropin (hCG). As the uterine gland cells within the endometrium break down, hCG helps to maintain a functional endometrial lining for the process of embryo formation. Once implanted, the inner cell tissues of the blastocyst divide into three layers—the ectoderm, mesoderm, and endoderm—which develop into specific tissues and organs in the complete new human organism. The outer layers of the blastocyst become the trophoblast, which develops into the placenta, connecting the developing fetus to the uterine wall and providing the nutrients, circulatory functions, and other nurturance that the fetus will receive from its mother throughout gestation. 

Prenatal human development takes around nine months of gestation. In Chapter 25 we will survey various conditions of pregnancy by trimester and consider how one might have the healthiest pregnancy, delivery, and newborn child. 

Common Reproductive Pathologies


	Impotence: Also called erectile dysfunction (ED), impotence is a common male sexual dysfunction in which a man has difficulty getting or maintaining an erection. Erection normally arises from sexual arousal as nerve signals travel from the brain to the penis. Cardiovascular disease, diabetes, neurological problems, excessive alcohol, drugs, and so-called performance anxiety are typical causes. 

	Dysmenorrhea: A painful period that interferes with daily activities is called dysmenorrhea, a condition that manifests as various types of pain in the lower abdomen. The most common (70%) cause is endometriosis (note that most women with dysmenorrhea do not have endometriosis), while ovarian cysts, adenomyosis, and pelvic congestion are secondary causes. 

	Reproductive System Cancers: Several forms of cancer manifest in the reproductive system: cervical, ovarian, penile, prostate, testicular, and uterine. (Breast cancer is not technically a cancer of the reproductive system.)



Cultivating a Healthy Reproductive System

There are several practices one can do to cultivate a healthy reproductive system, with some differences for men and women. Both sexes can benefit from safe sex practices that prevent the sharing of sexually transmitted diseases. Both can benefit from the circulatory and neurological benefits of regular orgasms. Women can choose birth control wisely, be attuned to shifts in energy and emotion that might coincide with their menstrual cycle, and maintain a consistent yoga practice. Women can also prevent urinary tract infections and cervical cancer with healthy urinary hygiene, and men can contribute to this by cleaning themselves prior to having sexual intercourse. Women can prevent yeast infections with healthy hygiene, including wiping from front to back when using the toilet. Men can get prostate testing and also address erectile concerns with a doctor or other health adviser. Men can take care of their testicles by wearing loose-fitting underwear (or no underwear) and avoiding prolonged periods of time in hot baths. Specific reproductive health problems and related healing practices for men and women are discussed in Chapter 25.






Part III

Helping Others Heal with Yoga



The practices of yoga therapy are ideally informed by a blending of ancient to modern experience-based wisdom with contemporary evidence-based insights into what heals and does no harm. Starting from this overarching premise, we can better navigate the vast and shifting seas of concepts, methods, and techniques across the world of yoga therapy. Here we look first to clarify the very concept of yoga therapy, differentiating it from yoga teaching and setting forth a coherent, inclusive, yet delimited scope of yoga therapy practice. When we are clearer in our identities as yoga therapists, we are better able to develop healthy relationships with clients, yoga teachers, and others in the healing arts and sciences. Chapter 17 attempts to offer such clarity.

Possessed of clearer self-identity and a specific scope of practice, we can then take the seat of the yoga therapist with a more wholesome foundation and motivation. The center of our practice is in the heart, in how we hold space with a client to foster healing resonance. This begins with the quality of our communication and overall interaction with clients, the topics that are discussed in detail in Chapter 18.

In Chapter 19 we dive into the nuances of assessing client conditions and developing practice plans for the delivery of therapeutic yoga services. The general assumption underlying this discussion is that informed assessment is an essential part of the therapeutic process, especially because it is the foundation for a plan of action. We are linking karma yoga with kriya yoga as we form and nurture relationships with individual clients. This process builds upon the healing resonance we first establish in client interactions and continues in the most comprehensive assessment of a client’s intentions and conditions. This leads us to a practice plan, a living document open to modification in every breath shared along the healing path.






17

Integrity in Yoga Therapy: Teachers, Healers, and Therapists




I have grown up as a card-carrying scientist, and I know the power of science to answer many questions, and for many questions I don't know of anything better than scientific approaches to answer them.

—Dean Ornish



In recent years, the International Association of Yoga Therapists (IAYT) has sought to clarify the nature of yoga therapy and to differentiate the work of the yoga therapist from that of the yoga teacher. Many yoga teachers who have for many years or decades provided what they call yoga therapy object to this distinction, maintaining that yoga is inherently therapeutic and any effort to differentiate yoga and therapy diminishes the true service of teaching yoga. There is also growing concern over some self-described yoga therapists who don lab coats, stethoscopes, goniometers, spirometers, and other medical tools, and walk the halls of clinics and medical institutions appearing to be medical professionals, which is said to cause confusion over roles and scopes of practice. In 2016, the U.S.-based Yoga Alliance, the leading registry of yoga schools and teachers, banned Registered Yoga Schools and Registered Yoga Teachers from using the term yoga therapy in any descriptive materials and communications in which Yoga Alliance is also identified. Here we try to unravel some of these issues in attempting to present a clearer definition of the work of yoga teachers whose work is specifically concerned with therapeutic yoga and healing.

In the fluid context of diverse ideas and extant and emerging practices, there is a growing consensus that the foundation of the yoga healer or therapist is first and foremost in having a personal yoga practice, and secondarily, yet vitally, in being a yoga teacher, whether one teaches one-on-one, group classes, or both. In becoming a yoga healer or therapist, one builds upon this foundation in practicing and teaching yoga to develop a deeper and more refined knowledge and set of skills for working in meaningful ways with diverse students and clients whose health needs indicate the value of more intensive and adaptive yoga practices in curing or healing. Although yoga therapy is not an established profession in terms of legal standards of training, competence, and licensing, IAYT has nonetheless promulgated a set of educational standards for training and certifying of yoga therapists. It has also established a certification committee charged with developing criteria, policies, and practices for granting IAYT certification as a yoga therapist, although IAYT itself presently does not have standing as an accrediting agency with any legally sanctioned accrediting body.

The self-healing effects of practicing yoga are an essential part of becoming either a yoga teacher or yoga therapist. In practicing yoga, we gradually learn about ourselves and develop a greater sense of wholeness and integration in our lives. We get to know our habits of bodymind and how to live in greater balance and harmony within ourselves and in our relationships. We develop skill in action as we explore the various techniques of asana, pranayama, and meditation, and we learn how to best apply the energies we are cultivating to our varied intentions in life on and off the yoga mat. We come to appreciate deeper qualities of self-awareness as we learn to listen inside for guidance, and we develop greater capacities for self-transformation by following our inner teacher in keeping with our conditions and related intentions.

In teaching yoga, one is both an educator and a guide, working with students to empower them as independent practitioners. The skills and insights we gain in our personal yoga practice are the essential starting point in sharing the practice with others. To do so in the most informed way, and thus gain basic competence in teaching, yoga students interested in the path of teaching first study and develop a deeper understanding of all they intend to teach. 

If intending to teach asanas, ideally one first learns about their basic forms, alignment principles, energetic actions, risk issues, contraindications, modifications, adaptations, use of props, biomechanical and energetic relationship with other asanas, sequencing, and various means of teaching them to others. These teaching methods include specific qualities of demonstration, verbal instruction, and tactile guidance, all informed by a deepening understanding of yoga philosophy, learning theory, functional anatomy, biomechanics, and kinesiology. If teaching pranayama, one ideally learns about and practices extensively each technique before sharing it with others, teaching it based on personal experience and a growing knowledge of the anatomy and physiology of both the basic respiratory process, its modification in the various pranayama practices, and modifications in technique to accommodate special needs as well as contraindications. If teaching meditation, again, one is well practiced in a technique before sharing it with others and particularly attuned to the emotional and mental effects of a practice that can cause as much imbalance as it might relieve. 

In all of this, the heart of the art and science of teaching is in the heart, in the compassionate, caring, and considerate qualities of interaction that most encourage students to feel safe and open to exploring and transforming more deeply inside. Yet, in addition to teaching from the heart, the teacher must also be informed by the best possible understanding of the students’ objective conditions and how different yoga practices might affect them. Always a yoga student, always learning and growing, the yoga teacher comes to have new teachers in each one of his or her students. 

In practicing as a yoga therapist, one draws upon these areas of knowledge and skill as a yoga teacher, including the ongoing personal practices that help in one’s continual cultivation of the basic attributes of empathy, openness, and attentiveness. These are essential qualities in offering yoga as a distinctively healing practice, just as they are essential qualities in teaching yoga in general. When the teacher-student relationship moves into the realm of intentional healing, the yoga teacher steps onto the slippery slope toward interacting with the student in a more decidedly therapeutic manner. Here we come to blurry territory. If a yoga student comes to class complaining of low back pain, the teacher might suggest modifications to the asanas that result in reduction or elimination of the pain. This modification and benefit arises from the yoga teacher teaching yoga in an informed way, fulfilling his or her role in providing education about yoga methods and techniques, including specific modifications to support the student’s special needs in the practice. Put differently, the yoga teacher is teaching yoga, not offering yoga therapy, a perspective widely shared among the IAYT leadership in helping to bring light and clarity to this distinction.1

Earlier in this book we explored the idea found in the most ancient to modern teachings on yoga—that yoga is a tool of self-transformation aimed at the root causes of suffering. This is perhaps most clearly expressed in the Bhagavad-Gita, the Yoga Sutra of Patanjali and the Hatha Yoga Pradipika. These texts offer us various therapeutic tools, ranging from moral and ethical practices to very specific methods of self-cleansing and strengthening that employ asana, pranayama, meditation, and other techniques. The yoga in these texts was traditionally taught one-on-one over many years by guru to disciple in such a way that the guru gained deep understanding of the conditions of the disciple; all conditions of imbalance were addressed as part of a closely guided practice. Going with this, many yoga teachers consider the heart of yoga to be yogachikitsa, “yoga therapy,” seeing it as an inherent and essential aspect of yoga in general.2 This perspective is clearly expressed by many yoga professionals (see every issue of Yoga Therapy Today and the Journal of the International Association of Yoga Therapists for scores of examples), making it less clear how to differentiate and distinguish the respective roles of the yoga teacher and yoga therapist. 

Although this ambiguity may never be completely resolved, we can further clarify the distinction in practical terms by identifying the goals of healing with yoga. This clarification is important not only in giving clear guidelines and parameters to yoga teachers and students with respect to yoga therapy, but also to give those from outside the yoga community proper—physicians, nurses, psychiatrists, psychologists, physical therapists, respiratory therapists, acupuncturists, chiropractors, naturopaths, and others—clearer insight into the work of yoga teachers done in conjunction with complementary and integrative health practices. Since the U.S. Supreme Court ruling in Dent v. West Virginia (1889), it is also crucial to understand that states have the authority to define and regulate medical practice; practicing anything that is defined in statute as medicine without the required license is a felony. The state of Michigan offers a representative example of licensed medical practice, which it defines as “the diagnosis, treatment, prevention, cure, or relieving of a human disease, ailment, defect, complaint, or other physical or mental condition, by attendance, advice, device, diagnostic test, or other means, of offering, undertaking, attempting to do, or holding oneself out as able to do, any of these acts.” Challenges to the Dent ruling on the basis of “medicine” being defined in allopathic terms have routinely failed, including in Smith v. People, regarding the laying on of hands, and more recently regarding acupuncture in People v. Amber (1973), iridology in Stetina v. State (1987), and homeopathy in State v. Hinze (1989). 

As Cohen and Nelson point out regarding alternative medicine practitioners in general, there is a limited set of options for licensure in the context of Dent.3 Licensed allied health professionals such as dentists, nurses, and radiological technicians, as well as licensed alternative medicine professionals, have “limited” licenses that define a narrow scope of practice. Dentists cannot legally set fractured bones, physical therapists cannot legally replace hearts, and acupuncturists cannot legally conduct brain surgery. If not licensed to practice a medical art as defined in law (whether under mandatory or title licensure), it is still possible in a few states to offer some services under certain exemptions to licensure. Short of licensure—and do note that as of 2017 yoga therapy is not a licensed profession in any U.S. state—a legal scope of practice for yoga therapy must be careful not to cross over into what is defined as medical practice.

Because many leaders and practitioners in yoga therapy circles wish to gain the requisite credibility and legitimacy for being accepted in the complementary and integrative health world, they are striving to establish yoga therapy as a recognized profession, starting with the clear statement of standards of training and competency. However, this very discussion—about defined practices and clear distinctions between yoga teachers, yoga therapists, and licensed health care providers—is disturbing to those who wish to exercise complete freedom to offer diagnosis and treatment based on their intuitive and/or other sense of appropriate service, of sharing the deeper practices of yoga. As Seitz points out, “efforts toward formalizing a profession are likely to cause apprehension and even conflict within the practitioner and school communities.”4

Indeed, to the extent that yoga therapists wish to exchange referrals with licensed medical and mental health professionals and to most fully participate in integrative health practices, it will be important for them to move forward in defining standards of training and competence, gaining accreditation for yoga therapy schools, and moving toward some form of licensure. Even the first step of defining clear standards of education and competence is controversial within the yoga community, let alone the next steps of accrediting schools and providing regulatory oversight. If one’s primary yoga mantra is freedom of practice in keeping with one’s intuitive insights and understandings of yoga, it might be possible to carve out a somewhat more legitimate standing using softer methods of efficacy such as outcome-based therapy as discussed by Laurence.5 Although this standard is unlikely to find acceptance among institutions engaged in complementary and integrative health, it may give solace to those who, as Forbes et al. put it, “elect to solidify their identity as ‘renegade’ practitioners or educators.”6

In discussing training issues in yoga and mental health treatment, Forbes et al. offer an important distinction between psychotherapists who incorporate yoga into their work and yoga professionals who work with mental health issues.7 They emphasize that the nonyoga professional who incorporates yoga into his or her work requires a level of training and experience in yoga at the 500-hour level plus additional training in yoga therapy. Meanwhile, to the extent that one accepts the traditional yoga concepts of samskara, klesha, and avidya as common conditions across all of humanity, all yoga therapists (and yoga teachers for that matter) are working with mental health issues—their own and those of their students or clients. Yet thorough understanding and practice of yoga philosophy and yoga psychology is not sufficient to prepare one for working with the ordinary range of mental health issues that are presented in psychotherapeutic relationships. Rather, if a yoga professional wishes to work with integrity in mental health treatment, he or she should complete the requisite clinical training and supervision required to do so competently and legally, thus being respectful of the legal line that defines a clinical psychologist in ways that are distinct and legal. 

We can sensibly apply this as a general principle in the relationship between yoga and all health professions.

In going beyond teaching yoga as a holistic practice for cultivating health and well-being, we begin to approach the legally and ethically defined lines of professional scopes of practice. If we wish to cross the line from yoga teacher into any areas of legally defined professional health practice with integrity, we should satisfy the requirements for legitimately offering that practice. Put differently, if you wish to practice physical therapy, nursing, or cardiology as a yoga professional, first complete the required training to develop the related knowledge and skills, earn the related professional degree, obtain a license to work as a physical therapist, nurse, or cardiologist, and add training in yoga to learn how to complement your licensed professional health services with yoga techniques. 

Given these important distinctions, how might yoga therapy be defined? The IAYT defines yoga therapy as “the process of empowering individuals to progress toward improved health and well-being through the application of the teachings and practices of yoga.”8 Considering this broad working definition in the context of complementary and integrative health, we can articulate a set of goals that can inform a yoga therapy scope of practice. Each of these goals is predicated upon supporting yoga practices that increase self-awareness and engage the client in lifelong self-care, including for specific conditions as diagnosed by a medical professional and/or the intentions of the student or client.

Many students primarily or exclusively choose alternative approaches to curing and healing, including comprehensive systems such as ayurveda, homeopathy, and naturopathy. As we discussed in Part I, ayurveda and yoga are closely associated; some assert they are inseparable. Given the intimacy of yoga and ayurveda, yoga therapists will encounter many clients who are patients of ayurveda practitioners. If a yoga therapist wishes to offer therapeutic services to a client who is receiving ayurveda care, he or she will need to be at least minimally conversant with ayurveda terminology and possess a basic foundation of knowledge about ayurveda principles and treatments, including their evidence-based efficacy, risks, and contraindications. We can apply this same principle to interaction with other alternative systems of care. In these interactions with conventional and alternative treatment providers, the yoga therapist ideally focuses on the basic goals of yoga therapy while working within a scope of practice that more clearly identifies and distinguishes the realm of yoga therapy.

Yoga Therapy as a Clearly Defined Practice

Nearly every country in the world uses health professional requisites such as licensure, certification, and proof of minimum training to define and control the quality of health workers practicing in their jurisdiction. Specific health professionals who wish to offer a particular type of health service are required to meet the jurisdiction’s requisites as provided for by law. These requisites vary by country, and in many countries they vary by state, province, or other smaller jurisdiction with the authority to regulate health professions. In addition to required training and licensure, health professions are given more specific definition through scopes of practice that individuals with a license or other certification are legally permitted to perform. 

The following example of Respiratory Care Practitioner can help shed light on the elements of a clear scope of practice. We choose this example in part because the breath is at the heart of all yoga practices, and much of our work addresses breathing patterns and practices. We also find some yoga therapists conduct respiratory assessments, which, depending on the nature of the assessment, can transgress into the Respiratory Care Practitioner’s scope of practice. After prefacing language affirming the intent of the law regarding respiratory care (“… to protect the public from the unauthorized and unqualified practice of respiratory care …”), the field is clearly defined and delimited.






California Licensed Respiratory Care Practitioner—Scope of Practice—Business and Professions Code9

Respiratory care as a practice means a health care profession employed under the supervision of a medical director* in the therapy, management, rehabilitation, diagnostic evaluation, and care of patients with deficiencies and abnormalities which affect the pulmonary system and associated aspects of cardiopulmonary and other systems functions, and includes all of the following:


	(a)	Direct and indirect pulmonary care services that are safe, aseptic, preventive, and restorative to the patient.   

	(b)	Direct and indirect respiratory care services, including but not limited to, the administration of pharmacological and diagnostic and therapeutic agents related to respiratory care procedures necessary to implement a treatment, disease prevention, pulmonary rehabilitative, or diagnostic regimen prescribed by a physician and surgeon.   

	(c)	Observation and monitoring of signs and symptoms, general behavior, general physical response to respiratory care treatment, and diagnostic testing and   




	(1)	Determination of whether such signs, symptoms, reactions, behavior, or general response exhibits abnormal characteristics;   

	(2)	Implementation based on observed abnormalities of appropriate reporting or referral or respiratory care protocols, or changes in treatment regimen, pursuant to a prescription by a physician and surgeon or the initiation of emergency procedures.   




	(d)	The diagnostic and therapeutic use of any of the following, in accordance with the prescription of a physician and surgeon: administration of medical gases, exclusive of general anesthesia; aerosols; humidification; environmental control systems and baromedical therapy; pharmacologic agents related to respiratory care procedures; mechanical or physiological ventilatory support; bronchopulmonary hygiene; cardiopulmonary resuscitation; maintenance of the natural airways; insertion without cutting tissues and maintenance of artificial airways; diagnostic and testing techniques required for implementation of respiratory care protocols; collection of specimens of blood; collection of specimens from the respiratory tract; analysis of blood gases and respiratory secretions.   

	(e)	The transcription and implementation of the written and verbal orders of a physician and surgeon pertaining to the practice of respiratory care.  



Nothing in this chapter shall be construed as authorizing a respiratory care practitioner to practice medicine, surgery, or any other forms of healing, except as authorized by this chapter.

* “Medical director” means a physician and surgeon who is a member of a health care facility’s active medical staff and who is knowledgeable in respiratory care.






To the extent that one wishes to offer yoga in conjunction with the treatment practices of medical professionals and fellow alternative caregivers, the yoga professional must work within a similarly well-defined scope of practice that both informs and delimits his or her work. The alternative is to teach yoga and offer yoga therapy techniques in whatever ways one wishes, unconcerned about definitions and delimitations, which might be a beautiful way to go so long as one is open to foregoing the legitimacy that is generally required in complementary and integrative work. 

As part of its effort to establish a yoga profession that bridges yoga and health care, the IAYT issued a set of baseline considerations “as a starting point for discussion” in establishing standards of yoga therapy, including its scope of practice, which it gives as follows:

Practices may include, but are not limited to, asana, pranayama, meditation, sound and chanting, personal ritual, and prayer. Teaching may also include, but is not limited to, directed study, discussion, and lifestyle counseling. Yoga therapy may address any of the dimensions of life. In the classical tradition, these are the panca kosha or the five sheaths of the human being. In contemporary terms, these may be approximated as the anatomical, physiological, emotional, intellectual, and spiritual dimensions.10

This is an exceptionally broad starting point, one that reflects the all-encompassing practices of yoga, and is meant to maximize inclusiveness across the nascent movement toward a yoga therapy profession. It behooves us to consider each of its elements:


	The preface “may include, but are not limited to,” implies that yoga therapy could include any practice or treatment, which is overly broad in distinguishing yoga therapy from other methods.

	The specific reference to asana, pranayama, and meditation appropriately highlights the three most common areas of yoga practice and the three most studied in relation to curing and healing.

	The term sound is quite broad, and could include music, chanting, or listening to nature. Chanting refers to devotional practices that some consider the heart of yoga practice (in the various bhakti traditions), yet others find awkwardly esoteric, sometimes even in conflict with their spiritual values (some devout Christian yoga students consider chanting the names of Hindu deities sacrilegious). Although there is no evidence of efficacy for chanting in curing, it may have efficacy in fostering a sense of connection and wholeness. 

	Personal ritual, which could include any imaginable activity, is far too broad to be a useful concept in defining a scope of practice, yet it is widely held as an essential element in developing safe, trusting, and open relationships with clients and offering techniques such as bhavana that may lend to healing resonance. 

	Panca kosha is posited as “in the classical tradition,” which, as we saw in Chapter 1, does not exist as such except in the minds of those who believe there is a singular classical tradition—which there is not. Rather, there are many yoga models that map the human being in keeping with a particular understanding of reality and yoga. Also, the panca kosha model does not so simply approximate the so-called dimensions of anatomical, physiological, emotional, intellectual, and spiritual. For example, one could translate the koshas as body, breath, mind, wisdom, and bliss. None of this is particularly helpful language if you are attempting to derive a clearly delimited scope of practice; rather, the practices are those techniques that have an effect on the so-called dimensions of being (which are not separate dimensions but what comprises the whole human being).



We can reframe these elements to offer greater clarity and specificity to the scope of practice for yoga therapy:

Toward a Yoga Therapy Scope of Practice: A Working Definition


	Asana, pranayama, and meditation are the primary techniques of yoga for the purposes of supporting curing and healing, while some yoga methods use sound, chanting, personal ritual, and prayer in support of healing with these techniques.

	Yoga applies these methods to help promote health and healing in ways that affect the physical, emotional, mental, and spiritual aspects of life.

	The specific application of yoga methods and techniques is informed by student assessments and preferences, and through open communication.



As a final note on this, it is important to reckon with similar issues regarding the legitimacy of the yoga teacher. For nearly twenty years, the very broad and minimalist standards set forth by Yoga Alliance have defined the legitimate yoga teacher: 200 hours of training and study. To obtain Yoga Alliance’s legitimizing 200-hour Registered Yoga Teacher (RYT-200) badge, a Yoga Alliance Registered Yoga School (RYS) must certify the teacher. The RYS can be established by any RYT-200 yoga teacher with as little as two years of teaching experience. There is no oversight of yoga schools, allowing each of over 2,000 RYSs in the U.S. alone to certify that students have satisfied the 200-hour requirement while utilizing whatever specific curriculum and instructional methods that they wish. There is no requirement for any verification of learning or competence, let alone a certification exam that might demonstrate even the most basic competencies. As a consequence, there are tens of thousands of Yoga Alliance Registered Yoga Teachers and thousands of yoga teacher trainers who have no knowledge of even basic human anatomy or effective instructional techniques, this while they instruct their students in postural practices in which there is often significant risk of serious musculoskeletal or neurological injury.11

Although efforts have been made to make Yoga Alliance standards more robust, to implement an oversight system to ensure that yoga schools are teaching what they claim, and to have some form of standardized measure of yoga teacher competence, Yoga Alliance, a private organization with a self-perpetuating board of directors accountable only to itself, has opposed all such efforts. As a result, all is not so blissful in the yoga world, even amid the current yoga boom that has some 20 million Americans rolling out yoga mats and over 100,000 yoga teachers guiding them. Growing reports of student injuries raise serious questions about the standards of competence and accountability for teachers and trainers of teachers, especially as the diverse array of yoga teacher training schools in the U.S. churn out thousands of new teachers every year, and more and more yoga teachers offer classes in settings such as retirement homes, schools, and hospitals with populations at high risk of injury. 

Anyone is presently entitled to teach yoga. In all but the very few states that require licenses, anyone can declare him or herself a yoga teacher, open a yoga studio, even train others to teach, without ever having done a single yoga posture or knowing anything about yoga. Although most yoga teachers have completed at least 200 hours of training, it is anyone’s guess if even a trained and certified yoga teacher knows the difference between muscles and ligaments, types of joints, or the energetic and biomechanical relationships between various postures. With many yoga styles and teachers approaching yoga with a one-size-fits-all methodology, giving the same postures and instructional cues to everyone despite diversity in students’ ages, conditions, and intentions, we have the makings of a yoga legitimacy crisis that begs the question: What should be the qualifications to teach yoga and to train those teachers?

With millions of people doing yoga and an increasing number of people getting injured in classes taught by teachers with little or no training, perhaps it is time to establish yoga teaching as a bona fide profession with specified core competencies, credentialing standards, and accountability measures that protect the public and give competent teachers the credibility they deserve. Along with this, the bar for the competence and accountability of yoga teacher training schools needs to be clearly defined and set to standards considered legitimate by the U.S. Department of Education, potentially qualifying yoga school students for the same financial aid, scholarships, and loans as other professional students. 

To teach yoga well requires years of practice, study, training, and apprenticing. In the early years of yoga—think around 1,000 BCE—the practice was primarily about controlling the mind and coming into oneness with the divine. There was one yoga posture: sitting. There were also a variety of breathing techniques and myriad rituals intended ultimately to bring the yogi to a state of transcendence. After a few thousand years of development, yoga has evolved from being mostly ascetic and meditative practices related to transcendence to being mostly about living in a healthy and awakened way in the modern world. Until the twentieth century, there was nothing in the yoga world remotely comparable to the complex postural practices being done routinely today in thousands of yoga and fitness centers, schools, and offices. The 20 million Americans practicing yoga are mostly doing Up Dog, Down Dog, Tree Pose, and Wheel Pose, not living in an ashram, sitting in lotus position, and chanting the names of Hindu deities—although a sizeable minority of students in the West are immersed in the more esoteric practices considered by many to be at the heart of yoga.

The predominant forms of yoga today should inform the core competencies of today’s yoga teachers. As with other professions, teaching yoga requires expert and specialized skills and knowledge, starting with an understanding of the human body in postural practices (the functional human anatomy, biomechanics, and kinesiology of movement and position). Other essential areas of basic teacher competence include how postures are sequenced, postural modifications and use of props to help ensure safe practices, ethics and techniques in giving hands-on guidance, practical understanding of yoga philosophy, how to guide pregnant students and others with special conditions or injuries, effective communication skills, methods of demonstration, and how to teach various breathing and meditation techniques. 

Starting with evidence of best practices that inform the development of teacher training standards and curriculum, it is important to establish far more robust minimum standards of competence for teachers and training schools, a code of professional ethics, a professional certification exam, requirements for continuing education, and accountability for teachers, trainers, and any credentialing body. The national Yoga Alliance has done some work in some of these areas and could provide the leadership in moving from today’s anemic standards to the stronger standards necessary for ensuring competent teachers and safe classes. Funded primarily by annual yoga teacher dues, Yoga Alliance could redefine itself as an accrediting entity and work with the National Commission on Certifying Agencies (NCCA) to establish a credentialing process for all yoga teachers in the United States, elevating teaching yoga to the professional status that competent teachers deserve and all yoga students should expect.

Establishing yoga teaching as a credible profession is a controversial idea in a yoga world that is as politically and philosophically diverse as the nation. Some oppose any standards or oversight that would disrupt what they consider an inviolable teacher-student relationship. Others say that yoga is too broad a discipline to define, let alone have consistent standards of competence for teaching. We can move beyond these ideological nonstarters by committing to a credentialing process that honors traditional approaches while embracing the realities of teaching yoga postural practices, pranayama techniques, and meditation in the twenty-first century. Although the politics and the issues are complex—much like the diverse practices of yoga and the more diverse conditions of those doing them—the vast growth and mainstreaming of yoga asks all who care to keep breathing deeply, to roll up their mats for a moment, and to commit to developing a viable yoga profession. Such a profession will go far in providing a partial foundation for the ongoing development of yoga therapy and yoga therapists.
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Communicating and Interacting in Yoga Therapy



Human beings possess innate powers of self-curing and self-healing. Even when our self-curing powers fail, our self-healing powers can make our lives better. To the extent that our self-healing powers are strong, they can support our self-curing powers and the power of curative treatments. Although there are many areas of illness and injury for which yoga offers curative treatment, the primary benefits of yoga are in cultivating a sense of overall well-being and a healing resonance. This therapeutic potential of yoga begins in one’s personal yoga practice and in the relationship between the yoga therapist and his or her client. Working within the integrity of this relationship, we can better engage our clients and elicit their needs and intentions in curing or healing what ails them. With a deeper understanding of our clients’ conditions, which we can help to illuminate and clarify through complementary yoga-related assessments (what we might also call appreciations), we can develop yoga therapy treatment plans with each unique client. Here we look closely at each of these steps in providing yoga therapy, starting with the healing relationship itself.

Guiding Principles in the Healing Relationship: Kriyas and Yamas

In teaching yoga either one-on-one or in a group class setting, we come into pedagogical (and hopefully inspirational) relationships with students. Teachers’ varied instructional methods, personal styles of interacting with students, and qualities of energetic presence shape the nature of these relationships. Some yoga teachers teach yoga in a way that assumes the student must learn it all from the teacher, giving specific instructions that the student is expected to follow (directive method). Other teachers share their knowledge and insight with students while encouraging students to explore in ways that fully empower the student to learn from the experience and to adapt the practices in ways that make sense to them (nondirective method). Teachers who teach with a sense of kindness and compassion are found in both approaches. Teachers who teach without conveying much or any sense of kindness or compassion are also found in both approaches. As we cross the bridge from teaching yoga to yoga therapy, we follow Nichala Devi in highlighting the teacher-as-facilitator role and the qualities of kindness and compassion that help form the foundation of healthy relationships in which adaptive practices are fully explored in support of a client’s goals and aspirations.1 For some this creates a sense of healing energy—affirmative feelings and associations that foster trust and openness—that is an essential element in the healing process. 

Yoga therapy is ultimately a form of self-healing that involves clarity about one’s conditions, including conditions of emotional attachment and insecurity that can interfere with developing and maintaining a healthy relationship with one’s students and clients. This highlights the importance of maintaining one’s own personal yoga practice, especially in practices that instill emotional stability and mental clarity as awakening somatic beings. Patanjalian yoga points to two basic paths for this cultivation:2 the purely contemplative path of mental refinement conducted in solitude, which is a form of jnana yoga, and the more practical path of action, or kriya yoga, which appreciates how the complexity of engaged social being presents a variety of difficulties and opportunities in seeking or opening to wholeness and offers a more accessible path. We will often look to the path of solitude for ways of deepening self-understanding and self-awareness, even as the main path is one of conscious actions directed toward germinating and growing from the seeds of that understanding and awareness. 

There are three essential, interrelated, and underlying foundations for the yoga of action (which also appear as niyamas):


	Tapas: First, we must care for ourselves in the physical dimension of our lives, purifying ourselves by eliminating all that stands in the way of our health and well-being. This involves tapas, the root word of which, tap, is a Sanskrit noun meaning warmth or heat. Thus, tapas implies the self-disciplined effort to work with what intensity (or “fire”) one can muster and sustain to burn away whatever binds oneself to a constrained, confused, or overly complicated outlook and mode of being. Taken by some to the extremes of penance and bodily mortification,3 here we tap tapas as a tool of special observance and sacred learning aimed at willfully relieving ourselves of unhealthy behavioral habits to more fully live with healthy behaviors and conditions. By staying in the fullness of our personal practices, including asana, pranayama, and meditation, and taking care in what we bring into our bodyminds (qualities of food, air, ideas, social experiences), we manifest a vital foundation of self-healing and a greater capacity for supporting our clients in theirs. With tapas, we steel the container of our journey.

	Svadyaya: Second, the yoga of action invites us into deeper self-reflection or self-study, or svadhyaya, a term more rich in underlying meaning than typically conveyed by its ubiquitous interpretation as “self-study.”4 The root words here are sva, meaning “one’s own,” and dhya, meaning “thinking,” which is the root word in dhyana, which is usually translated as “meditate.” The suggestion in the combined root words is to reflect on one’s own thinking. The direction or intention of this reflection is enriched by incorporating a sense of the closely related terms svad, meaning “to taste well, be sweet, or pleasant,” svadhita, meaning “well-studied, repeated, solid, or firm,” and svadha, meaning “self-position, inherent power, habitual state, one’s own place, or home.” In self-reflection and self-study, we thus open ourselves to more clearly seeing and understanding our habitual patterns of thought and behavior and to discovering the reality of where we are in every aspect of our lives. The sweet or pleasant quality suggests that these practices of getting to better know ourselves help us move toward deeper self-acceptance, feeling better about ourselves, and being more attuned to the inherent power of better caring for ourselves. In recognizing and appreciating the habits of our own bodymind, we increase our capacity for holding the space with our clients for them to do the same. With svadyaya, we become clearer.

	Ishvara-Pranidhana: The yoga of action also invites us into pranidhana, from prani, “to attend to” or “advance,” and dhana, with “fixing” or “exertion.” Thus, pranidhana is about commitment or dedication in attending to or advancing with focus and exertion toward … what?5 This is prefaced in the Yoga Sutra by the term ishvara, which most commentators, offering us various (often conflicting) theistic interpretations, interpret as “God.” However, in his adherence to Samkhya philosophy, Patanjali never uses the term God, never refers to deities, but does refer to “ishvaras” in the plural. This suggests that the path he charts is not about devotion to God or dedication to an external source or force; rather, the source (of consciousness, purusha) is found within, with ample suggestion that it is found in the heart, the place of ultimate surrender into self-acceptance. This echoes the contemporaneous suggestion in the Bhagavad-Gita that an essential path of yoga is found in the heart (bhakti yoga), and that opening to love brings us to the third source of balanced foundation on the healing path of yoga. When we live more consciously through the wisdom of the heart, we open ourselves to being better able to create and hold space with clients as a punya mandala, a sacred circle in which one feels safe and supported in exploring and awakening to every aspect of one’s being, free of personal judgment. With ishvara-pranidhana, we live more consciously in a life of abundant meaning.



This balanced foundation in the yoga of action gains more practical and specific expression through the yamas. The literal deﬁnition of yama, “to contain” or “to control,” refers to the moral container of our actions, which brings our interrelated intrapersonal and interpersonal integrity into focus. We can fruitfully reflect on these moral and ethical principles as sources of deeper insight into our healing relationships, as follows:


	Ahimsa: Literally “nonhurting,” ahimsa is often interpreted as “nonviolence.” It begins with respecting one’s own bodymind and extending this respect to all other beings in the world. In yoga, this wisdom applies directly by creating a safe space to feel, learn, and heal. It suggests interacting with students with compassion and empathetic understanding, and offering qualities of guidance that do not cause physical or emotional harm. Because yoga teachers and yoga therapists work with a vast range of student and client vulnerabilities, there is a greater than usual risk of unintentionally and unknowingly causing harm. This underlines the importance of well-developed communication skills, working within a clear scope of practice, and offering only those treatments one well understands, including how they affect and are affected by other treatments a student or client is receiving.

	Satya: Satya means “truth,” the principle of being honest with oneself and others in every aspect of one’s life. Being truthful begins with being true to oneself, to one’s own values and sense of wholeness. When through self-awareness, self-observation, and self-reflection we discern tension between how we feel or what we think about something and what is being asked of us, we can fruitfully pause and reflect more deeply on the truths of the situation. Rather than suffering the confusion of cognitive dissonance—the emotional stress that arises amid contradictory beliefs or values or when confronted by new information that conflicts with one’s understandings—yoga therapists can be open to recognizing both the insight and limitations of what they know.6 On just the other side of what we know is what we do not know. Acknowledging our limited knowledge can help us to more easily appreciate and respect the knowledge of students and other caregivers. In these relationships, this involves both attentive listening that maximizes understanding and honest expression of the limits of one’s knowledge. In living and working in our truth, we more naturally act with integrity in sharing all we know, including in finding ways to express what might be painful truths in the most honest and nonhurting ways.

	Asteya: The essence of asteya, “not stealing,” is freeing oneself from the desire to have something that one has not earned or paid for. Citing greed as one of the seven spiritual sins, Mahatma Gandhi emphasized that wealth without work is wrong. Some yoga teachers extend this to their yoga classes by encouraging students to “pay their dues” on the yoga mat before expecting the fruits of the practice or even the teacher’s considered assistance. Creating ways for students to experience a sense of abundance in their practice while honoring what is not readily there for them is one way of expressing this principle in teaching, this while appreciating that there are even sweeter fruits further along the path. But there are some things for which there should be no price, starting with a sense of wholeness and well-being. We cannot take or steal wholeness (although we can disturb it). Rather, the potential for wholeness is natural and innate. But where one is cultivating wellness and wholeness amid illness or injury, there can be a strong tendency to take all one can from any and every source that holds the promise of feeling better. Thus, we need to be aware of the tendency of some students to take more than is being offered, including time, emotional energy, and whatever other resources one offers. We also need to monitor ourselves for any tendency to take from our students in any unnecessary ways, including their time, emotional energy, and financial resources. On the latter, there is inestimable value in reflecting on what you sell and why you sell it, especially if whatever is being sold is not helpful or has a less expensive yet suitable alternative—including your yoga services.

	Brahmacharya: This yama is typically given loose and perfectly ambiguous interpretation as the “right use of energy.” Although Iyengar points out that the literal deﬁnition of bramacharya means “a life of celibacy, religious study, and self-restraint,” he goes on to write, “without experiencing human love and happiness it is not possible to know divine love.”7 The concept originates in the Bhagavad-Gita, which stresses that living in the truth of Brahma “a man’s heart … is never again moved by the things of the senses.” The Bhagavad-Gita also goes on to say that, “The yogi should retire to a solitary place and live alone.”8 But here we are, alive in a social world and in our senses, including the sense of sexual desire and attraction. Even if one chooses renunciation, the power of desire can overwhelm one’s values, as we see all too often among spiritual leaders who preach sexual abstinence while sexually exploiting those over whom they hold power or influence. The essence of this sutra is about honoring yourself and others in intimate relationships, including the inherent intimacy of teacher-student and therapist-client relationships, as we discussed earlier with yoga ethics.

	Aparigraha: Aparigraha means “noncovetousness.” This is often interpreted as not being greedy, or being free of desire. Stated affirmatively, it is about living with generosity of spirit and action, giving without expecting something in return. Applied to asana and pranayama, this principle can help us approach our practice with an attitude of patience in which steadiness and ease is more important than getting into a pose. It goes much further when applied to yoga therapy. The principle of aparigraha invites deepening self-acceptance on the path of curing and healing. As yoga teachers and therapists, we extend this value to our students and clients by relieving them of whatever expectations we might have that come outside the punya mandala—the sacred circle—of the relationship. We listen more attentively to better hear our students, meeting them in their intention—sankalpa—rather than attempting to impose ours on them. We also encourage and offer guidance and support to our students in their own deepening self-acceptance, and with it, a growing sense of santosa, contentment, amid the immediate realities of one’s conditions.



The foundations of kriya yoga and yama inform the entire practice of yoga. It can be helpful to pause in one’s work from time to time to reflect on how each of the elements is being expressed in our interactions with students. Just as in our personal yoga practice, there is no limit to how we can strengthen and refine these essential foundations in establishing and sustaining a healing relationship with students, the qualities of which are an integral part of the healing process itself.9

Principles and Skills for Interacting with Students and Clients

In practicing yoga, we interact with ourselves. In teaching yoga, we interact with others. The principles and skills that inform this interaction—with students, yoga teachers, health professionals, and others involved in a student’s or client’s well-being—are an essential foundation of yoga’s therapeutic efficacy. This brings skillful, informed, heart-centered communication to the forefront of yoga therapy. Unfortunately, as Frymoyer and Frymoyer show, many physicians are relatively poor communicators;10 yoga teachers and therapists are not always very good communicators either. This matters because the quality of teacher-student and therapist-client communication affects not only student and client satisfaction, it also affects student and client adherence to practices and improved outcomes.11

With improved communication skills, we can do a better job in every aspect of yoga therapy, which is predicated upon appreciating and respecting our clients as whole beings in a client-centered process of nurturance. Yoga therapists have invaluable contributions to offer—in addition to yoga practices themselves—in every aspect of client-centered care, including these:


	Honoring Clients: Many clients are frustrated by a feeling of not being fully seen or heard by their caregivers, particularly physicians in conventional medical settings. In client-centered healing, yoga therapists can play a key role in respecting their clients as whole beings, including being attuned to their expressed values, preferences, and needs and reinforcing their right to be heard by others. This begins with how we query our clients about not only their condition but their life—their concerns, fears, dreams, relationships, priorities, and core values.

	Integrating Care: Care can only be as integrated as allowed by the qualities of communication and information management found in any care setting. Yoga therapists can advocate for their clients’ care by staying abreast of their clients’ various services, including tests, consultations, and procedures offered by other caregivers.

	Sharing Knowledge: We all want to know our condition (diagnosis), how to stay well, the likely course of various conditions (prognosis), and what we might do to make things better. Yoga therapists can educate their students about how to be well and offer a variety of practices to help their clients at least feel better, if not find better paths to healing what ails them. 

	Providing Comfort: Stress reduction and a variety of palliative yoga-based practices can support clients in reducing the suffering caused by pain as well as the pain itself, giving yoga therapists many tools for making clients more comfortable. This involves timely, individualized, and informed attention to the conditions of a client’s suffering.

	Offering Emotional Support: Fear and anxiety accompany most illnesses and injuries, with “fear of pain, disability or disfigurement, loneliness, financial impact, or the effect of illness on one’s family” topping the list of causes.12 The breathing and contemplative practices offered by yoga therapists can give clients added emotional support for more easily moving through the fear and anxiety of illness and injury, treatment and healing.

	Involving Friends and Family: Social isolation is a major factor in suffering, while social connection, particularly with close friends and family, is a major factor in healing. Yoga therapists can work with students to invite the client’s friends and family into their circle of care, even into their punya mandala, bringing the inestimably powerful resource of love more fully into the client’s healing experiences.



Developing Healing Communication Skills

All of this is predicated upon refined communication skills. As we develop our communication skills, we are able to more skillfully engage with our clients, better understand their needs and conditions, and more naturally establish trusting rapport with them, thereby better empowering them to make the best choices they can in curing and healing. This begins with personal yoga practice, where cultivating the attributes of self-awareness, self-care, and self-acceptance allow us to be more fully present in our interactions with others. In later chapters we look closely at the techniques with which one might best engage in this cultivation in his or her yoga practice, the heart of which is self-study and the art of which revolves around reflective self-consciousness in asana, pranayama, and meditation practices. 

We can also go beyond our yoga practice to further develop our communication skills; the IAYT Competencies Profile lists these first under its basic principles of the healing relationship, which include listening, presence, directive, and nondirective dialogue as general communications competencies, which we explore later.13 In mental health professions, in which interaction with one’s patient or client is an integral aspect of practice, considerable attention is given to these and other forms of both diagnostic and therapeutic communication. However, medical schools (and many alternative health training schools) have typically slighted the importance of physician-patient communication, focusing instead on objective measurement of conditions and physician-directed care, leading many patients to feel disconnected from their care and far from being recognized and treated as whole human beings. Today, all medical schools in the U.S. are required to teach students basic communication skills.14 However, there is less focus on this during clinical rotations when medical students are most engaged with actual patients and even less once medical students begin to specialize (except in primary care), further highlighting the need to better focus on communication skills—a concern that extends to all the healing arts professions. 

The American Academy on Communication in Health Care and other organizations are now providing concentrated communications skills trainings to health care professionals, who utilize role-playing, standardized scenarios such as breaking unfortunate news, and watching videos of interactions with patients. Going further, in 2001 the American Academy of Orthopaedic Surgeons (AAOS) initiated a communications skills development program in conjunction with the Bayer Institute for Health Care Communication that combines Bayer’s “4Es” (engage, empathize, educate, enlist) with orthopedic videos and trains orthopedic surgeons as mentors to train others in their field in effective doctor-patient communications.15 Here we adapt and expand upon this model, adding elicit, encourage, and ease to give us the 7Es of yoga therapy communications.

With practice, the 7Es of yoga therapy communications give richer character to our listening, presence, directive, and nondirective dialogue skills. With role-playing we can better develop skills in each of these seven aspects of communication with clients. In doing so, we want to emphasize that it is important to appreciate how your values, intention, and specific approach to yoga practices are embodied and expressed in how and what you do in communicating. Different yoga therapists offer different kinds of yoga, some well within a yoga scope of practice and others working at the edges of that scope as they offer practices that approximate those of other healing arts and sciences.






The 7Es of Yoga Therapy Communications


	Engage: Establish a personal connection with your client through a warm, nonjudgment-oriented greeting to set the stage for further interaction with him or her; use eye contact and gentle speech that emphasizes your presence of mind and heart.

	Empathize: Listen to your client in order to understand his or her values, concerns, thoughts, and feelings, and demonstrate your understanding and concern by affirming what you hear.

	Educate: Provide what information you can to help your client learn more about their conditions and what they can do to feel better and more whole.

	Enlist: In acknowledging that your client is—or should be—in control of his or her treatment plan, ensure that the client not only has the best understanding of his or her condition but is integrally involved in deciding on practices.

	Elicit: To best involve your client in decision-making, proactively yet sensitively elicit his or her thoughts and feelings in discussing practice options.

	Encourage: Give your clients affirmative support for their decisions and regularly check in to determine how they are feeling with the choices they are making and support either adherence to an existing practice plan or consideration of alternatives. 

	Ease: Reflect upon your own emotional reactions to issues raised by your client, then examine and learn to express your thoughts and feelings in ways that give highest priority to easing your client’s condition, including their fear and anxiety.








As we discussed earlier, if you offer services outside the yoga scope of practice, it is important to be trained and licensed to do so and to follow the standards and guidelines given by those other health professions. For example, if you are a licensed clinical psychologist, you will have learned certain modes of intake interviewing that support working within the clinical psychology scope of practice. Now, expanding your offering to include yoga, you will ideally refine your intake interview techniques to integrate the 7Es. In this integrated approach, you might fruitfully consult sources such as Weintraub’s Yoga Skills for Therapists, which offers specialized insight into how a yoga therapist can best communicate in his or her counseling practice.16

If you are not licensed to offer therapeutic services but you are working with clients receiving treatment services, it will be helpful to comprehend at least the basic indications and contraindications given by other health care providers so that you can communicate about them with your student and his or her other caregivers. This is part of the value of expanding one’s knowledge to include deeper understanding of human organ systems and their interactions and common disorders, as we explored in Part II. But if you are not trained and licensed to work within a particular scope of work, for example, as a physician, physical therapist, or respiratory therapist, it is not for you to conduct the medical diagnostics offered by those professions, even as you might use some of the tools of medical diagnostics—such as pulse, heart rate, range of motion, and respiratory capacity—to assist a client in monitoring his or her conditions.17 As a yoga therapist you will be fully prepared to do yoga diagnostics, not other diagnostics, unless of course you do those other diagnostics by profession. It is not for you to determine if your client has autism, COPD, or osteoporosis, but it is for you to have sufficient lay understanding of these conditions if it is within your intention to appropriately work with your students who have them. 

Mindful Listening

We add the adjective “mindful” to this discussion to emphasize that effective communication is an active process in which one is consciously engaged in listening.18 This starts by cultivating self-awareness and self-acceptance, which is an integral aspect of doing yoga. With greater self-awareness and self-acceptance, we are less likely to succumb to the leading barriers to active listening: internal or external distraction, insistence upon one’s own opinions and beliefs, or simple misinterpretation. Our personal meditation practice can help us to recognize and overcome these barriers by allowing us to more clearly see our various tendencies toward certain qualities of judgment, expectation, and fear; our attachment to personal beliefs or notions of truth; and our propensity to over-interpret—and thus misinterpret—what someone else says or does.

Rather than listening only to words, in mindful listening, we strive to hear the complete message, which might be conveyed by body language as much or more than by words. With this quality of comprehension, we move closer to the shared understanding and retention of information that allows us to stay truly engaged with clients. Rather than passively receiving the words or other messages of a client, we more actively engage by being responsive. This can be as simple as saying “yes” or “uh-huh” in affirmative response to a client’s statements, posing questions that convey empathy and elicit greater responses, and paraphrasing back to the client his or her words to confirm that one is hearing the client’s intended message. Rather than arguing when in disagreement with what a client says, we find positive ways to affirm our client’s immediate sense of things and confirm our understanding and appreciation of what they are saying, yet also gently offer our view, inviting our client to consider a different perspective. 

Here it behooves us to recall the punya mandala and to consider inviting our clients into that safe space for feeling and sharing. Using the basic tools of yoga, starting with sitting comfortably, tuning in to the breath, and taking a moment to be more calm and self-aware, you can go far in helping students feel more comfortable and trusting in communicating with you. Weintraub offers specific techniques for this centering practice, focusing on moving closer to clear intention.19

In listening beyond words we can first tune in to body language, including posture, facial expression, eye contact, gestures, and qualities of speech such as pace, clarity, and tone of voice. Insecurity, defensiveness, and depression are often betrayed in crossed arms, downcast eyes, limited facial expression, and minimal arm and hand gesture. The extent to which one is present as well as qualities of mood are also found in sitting or standing posture, in which tendencies toward active presence versus dissociative states tend to find various patterns of postural expression. We can often detect relative happiness, sadness, anger, or depression through the combined ways that the eyes, eyebrows, and other facial movements express mood. Qualities of touch are very revealing, whether it is the firmness or softness of a handshake, or either an apparent need for strong and long hugging versus avoidance of all touch.20

To develop your mindful listening skills, it can be helpful to explore self-reflective journaling in which you consider how you listen and how you speak. Going further, role-playing is a very effective means of developing and refining mindful listening. Videotaping the role-plays allows you to easily observe, appreciate, and assess your skills.

Attentive Presence

The idea of “being present in the moment” is quite ancient; it is, to be sure, at least implied in ancient yogic approaches to meditation and the first Yoga Sutra, “to still the fluctuations of the mind.” It is further elevated in Buddhist contemplative practices, including vipassana (recently recoined and further popularized as “insight meditation”).21 Krishnamurti wrote extensively about the power of being present to one’s immediate experience, and Eckhart Tolle has further popularized the idea as a tool of spiritual practice in which one’s awareness of being in the present moment helps draw him or her out of the confusion, worry, and anxiety that arise in preoccupation with the past or future.22 Kramer and Alstad agree that “to be either preoccupied by the past or projecting into the future, both of which we do so much, is to remove your attention from the immediacy and ongoing movement of what’s happening within or around you. This separation, which lives in thought, changes the experience by coming between you and the experience.”23

In being as fully present in the moment as you can be, you will be better able to be fully attentive and present with a client. Again, we can usefully look to our personal yoga practice in cultivating this attribute. The earliest recognition of being present usually comes in recognizing its opposite: absence. In doing asana practice, especially asanas that one finds challenging, we gradually learn that paying attention allows us to more easily feel and navigate through whatever creates difficulty. If our gaze wanders, our mind wanders. If our thoughts drift to extraneous topics, we immediately inhibit our inner attunement, causing further difficulty. As we learn to tune in to the breath and sensations arising through the bodymind in reaction to our actions, we come to more subtle and nuanced awareness of tension, which suggests where to place our attention. In this way of being in the practice, distractions fade, boredom evaporates, and we gain more focused insight into what is happening.

When interviewing, teaching, and guiding clients, attentive presence—which is predicated upon and supports mindful listening—conveys genuine caring, one effect of which is greater trust and thus openness in sharing one’s thoughts and feelings. It is the most essential quality of the punya mandala, as without it there is no circle. Our clients get a stronger sense of our attentive presence when we fully exercise mindful listening through awareness of our own body language, including being upright, facing our clients, and maintaining comfortable (not piercing) eye contact. Attentive presence might also involve simply being in the punya mandala, sharing in silence—whatever feelings seem to be in the air. With a deepening connection and openness through this practice, one can more easily be attentively present even amid less favorable conditions, such as when one is reacting to something that is intense. Just as one might most easily develop meditation skills sitting alone in a quiet space, it is amid the complexity and even chaos of life when these skills most serve us, allowing us to be more present regardless of what is happening inside and outside.

Directive Dialogue

This concept, which is rooted in psychiatry (and to some extent in personnel administration), describes a therapist-driven course of therapy.24 Here it is assumed that clients come to yoga therapy for guidance on matters with which the yoga therapist is considered to have superior experience and training. This results in general deference to the therapist in determining practice methods and techniques. Much of conventional medicine is based on a directive relationship between the health care provider and patient.

In considering the underlying values of holistic health and treatment, particularly treating the whole person in ways that fully involve the client or patient in decision-making, directive dialogue can seem off-putting. But consider situations in which it is abundantly clear that a client has very low or skewed self-awareness. For example, you might have a client with severe disc degeneration who believes Power Yoga is his best hope for feeling well because his twin brother—with no disc issues—raves about how good it makes him feel. Or imagine a client entirely new to yoga, thus with very little sense of what doing yoga might be like. In either case your greater knowledge and experience with yoga gives you greater responsibility in directing the dialogue about how to approach the client’s condition, including suggesting certain practices that you understand as being of likely benefit to the client.

Regardless of the extent to which a specific client’s condition points to the value of relatively greater directive engagement, the other qualities of communication discussed above retain value. Mindful listening and attentive presence can be even more important so that there is a stronger connection with the client that results in his or her greater adherence to the informed suggestions you offer. By being explicit with your client that this is how you are working with him or her and emphasizing that one goal is his or her steady assumption of self-care through growing self-awareness, you are more likely to engage the client in ways that make that goal more attainable.

In doing directive dialogue, we give specific direction in every aspect of the relationship, including in doing an intake interview, setting goals, identifying methods, and guiding the student in specific practices. This can reach deeply into the interior experience of the client with such techniques as suggesting mental imagery in meditation. Depending on the client, this approach can reinforce feelings of inadequacy and self-judgment, thereby making it increasingly difficult for the client to develop the self-awareness and self-confidence that are cornerstones of holistic health. Precisely due to such potential adverse effects of directive guidance, it is important to steadfastly work toward less directive dialogue, gradually incorporating this objective as part of the practice goals and process.

Nondirective Dialogue

Here we return to Carl Rogers and the idea that the client has the greatest insight into his or her condition and how best to heal. Rather than directing a student or giving interpretation to everything, the yoga teacher assumes more of a facilitator role, working with the student to bring light and clarity to the conditions and options at hand through interaction that helps awaken the student’s inherent intelligence and insight. Here again we fully tap into mindful listening and attentive presence, making the relationship itself a source of healing. 

In Rogers’ early work in nondirective psychotherapy, he coined the term “healthy person” to describe someone who is motivated to develop his or her potential as fully as possible, what Maslow defines as “self-actualization.” Rogers identified five qualities of such a fully functioning person, each of which we relate to nondirective dialogue in communication and interaction:25


	Openness to Experience: Through mindful listening and attentive presence in the punya mandala, we reflect back to the client the client’s self-perception of feelings, conditions, and experiences.

	Existential Living: Openness to experience opens us to living more in the present, which the therapist reinforces with the client by affirming the client’s statements and actions that embody being in the moment rather than dwelling in the past or future.

	Organismic Trusting: A key to healing resonance, we know what is good for us and what is bad for us. We can affirm this self-trust and the self-confidence it instills each time we recognize it in our client’s words and actions.

	Experiential Freedom: Being amid even the greatest difficulty, we still have the freedom to make choices in healing and thus the quality of our lives. We can point to the many options in ways that further empower clients to exercise this freedom within realistic circumstances.

	Creativity: We are all creative beings whose bodyminds are inherently creative and capable of contributing to the world in positive ways. We can forget this when hurting; we can help forgetful clients remember this capacity through mindful listening that affirms the creative ways the student is presently expressing his or herself.



All of this assumes that one is doing his or her homework by staying in their personal yoga practice in ways that continuously cultivate the attitudinal qualities of verstehen (empathetic understanding), congruence, and unconditional positive regard for the student. 
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Assessing and Planning Healing Practices




It takes as much energy to wish as it does to plan.

—Eleanor Roosevelt



Self- and Client-Assessments

Self- and client-assessment practices are ideally designed and implemented to elicit accurate and insightful information that is relevant to whatever practices one might suggest. Since yoga is a holistic practice that attempts to appreciate, engage, and support the needs of the whole person, yoga therapy assessments begin with a wide spectrum of queries into a client’s general condition and lifestyle. If as part of a client’s yoga practice there are certain areas of more specialized therapeutic focus or treatment, assessments should give greater attention to the related conditions and intentions of the client. 

Many yoga teachers have training, expertise, and credentials that qualify them to work in other health professions. If you are a yoga teacher and a physician, psychotherapist, physical therapist, respiratory therapist, massage therapist, acupuncturist, chiropractor, or other licensed health profession treatment provider, you will have intake instruments and assessment protocols unique to your specialized field. You will appreciate the subtle aspects of your evaluations and having working knowledge of how to apply them and evaluate their effects. You may also have insight into how yoga practices might best complement whatever other treatments you prescribe, including how your patient’s or client’s conditions might contraindicate certain yoga practices. Where you lack knowledge of yoga practices, you can consult resources such as this book and scores of other published sources of information on the nature, requirements, and effects of yoga techniques, including a growing body of research into the relative efficacy and risks of those techniques for specific health conditions, as presented in Part IV.

Without the study and training that prepares licensed health professionals to work in their various areas of expertise, they would not be able to responsibly carry out the relevant assessments and offer the related treatments that are informed by them. This is the practical reality of most yoga therapists and clients. Thus, it makes little sense for yoga therapists in general to assess for conditions that we neither understand nor treat or are outside of yoga. Although it can be tempting to offer guidance and even treatments on any and all conditions, the principles of ahimsa, satya, and aparigraha remind us to stay with what we know and to refer our clients to others whose expertise is relevant to a client’s condition when it is beyond our expertise.1 Staying within our field we more assuredly stay in our integrity in working with all of our students, particularly those whose conditions might be extraordinarily complex.

Yoga-based assessment is predicated upon trying to understand and appreciate clients not merely as clients but as whole human beings whose life histories, lifestyles, values, dreams, and immediate conditions provide hints to appropriate yoga practices for any given individual client. We add “appreciation” to “assessment” to better emphasize this caring and holistic attitude and practice, thereby underlining how we seek to honor, respect, and support each client for who he or she is as a person. In doing so, we apply the principles and skills of communication and relationship discussed in the previous pages to what is more generally called “intake” and we refer to this as the initial client interview. 

Interviewing and Assessing

There are three successive steps in doing client assessment: 1) gathering a personal history and intention; 2) assessing current conditions; and 3) developing a shared working assessment. Each is described here in detail.

Step One: Personal History and Intention

Eliciting a client’s relevant history and core intentions is vitally important in gaining insight into his or her immediate conditions and in establishing a healing relationship, which potentially begins in the initial client interview. This is an ongoing process that extends from initial interaction or intake through the completion of healing practices. Most adverse conditions are developmental (developing over time) although some are incidental (due to a relatively discreet activity or event) yet no less within one’s unique developmental experience. Background history is thus an essential part of understanding and appreciating a client.

Throughout this process, it is important to elicit, understand, and affirm a client’s intentions, starting with his or her general intentions in life, and to revisit these intentions on an ongoing basis. Many if not most people come to questions of intention with all the ordinary doubts or uncertainties, starting with the question, “Who am I?” As Stephen Cope discusses, this brings us to discovering our dharma, our sense of life purpose that connects with our own character or genius and brings it forth in the world.2 This realization is both an inherent part of being on the yoga path and one of the fruits found along that path as one comes to gradually clearer self-awareness. Eliciting at least an initial sense of this purpose will inform one’s intention, which is discovered or set anew in deeper and deeper ways the more deeply one goes into yoga practices.

There are two basic methods for gathering a client’s history and initial core intentions:


	Traditional Interview: Utilizing directive dialogue and assessment instruments, we try to discover information that we consider important in offering appropriate practices, including baseline and boilerplate information. Questions are usually close-ended, allowing less elaboration and self-expression by the client; objective; and typically on a rating scale or dichotomous (yes/no) basis.

	Ethnographic Interview: Using nondirective dialogue and assessment instruments, we engage with a client to elicit what the client considers important information to share. Here one uses open-ended questions that allow individualized and spontaneous responses from the client, mindful listening, attentive presence, and nondirective dialogue; avoids posing leading questions that create bias toward a certain response; and avoids asking “Why?” in keeping with nonjudgmental communication.



Combining these methods gives us both objective student indicators and subjective client understandings that can be refined with a variety of well-considered and tactful follow-up questions, starting with questions of clarification to help ensure that the client is feeling supported and being well understood. If we discern discrepancies or inconsistencies in the client’s responses, it is important to seek further clarification without being confrontational. Paraphrasing a client’s replies is one way to better establish accurate understanding and to convey to the client the feeling of being fully heard. Working at a more emotionally subtle level, we can offer a reflection of feeling, echoing the client’s expressed emotions with as much intuitive awareness and sensitivity as we are able to. It is also helpful to look for connections among various responses, thereby tying various topics together and identifying themes that reflect the wholeness of the client.

Step Two (Part One): Issues in Assessing Current Conditions

Here we come to several significant difficulties that arise from the basic tension between an expansive concept of yoga, the actual skills and work of yoga therapists, and the importance of honoring the (often porous) boundaries of different health professions. Given the holistic intent of yoga, it is tempting when considering a student’s current conditions to assess everything and to conduct those assessments on one’s own. The International Association of Yoga Therapists (IAYT) Educational Standards call for assessing “current conditions using tools relevant to the yoga therapist, including evaluation of the physical, energetic, mental, emotional, and spiritual dimensions of well-being”—categories some correlate with the koshas and that cover, well, just about everything in the known and unknown universe.3 As noted earlier, the more ubiquitous rendition of koshas gives us the following dimensions or layers: physical (annamaya) the “food” sheath), energetic (pranamaya the “energy” sheath), mental (manomaya) the “thinking” sheath), intuitive (vijnanamaya) the “wisdom” sheath), and love or spirit (anandamaya) the “bliss” sheath).

Although the kosha model offers a useful heuristic device for mapping the yogic journey or describing in the most general ways the experience of moving from gross material experience to a sense of transcendence or bliss,4 there are several problems in using it to categorize and assess human conditions in ways that translate into practical and specific treatments. To begin, the “physical” is never just so, unless without life. Living human beings are always and at once whole bodyminds. Dualistic thinking creates separations, starting with the separation into body and mind. The existence of the bodymind presupposes life, which in human beings involves the “energy” of breath. As stated in the Chandogya Upanishad, “no breath, no life.” In our awareness as living bodyminds, we also have many qualities of consciousness, including those that arise from memory, reflection, and integrated sensation to give intuitive feelings/thoughts (the separation of feelings and thoughts is yet another expression of disembodied dualistic thinking, as though there are separate organs for this natural experience of awareness). The sense of spirit, love, or a power greater than oneself also arises in our organic consciousness as human beings, not somehow separate from the whole of our tissues, breathing, and cognition. It is very easy to lose our sense of this wholeness, especially when thinking about it (or not thinking about it while following someone else’s thinking).

Given our wholeness, several issues arise in attempting to assess a client’s conditions based on assumptions of dimensions, sheaths, and other concepts that are predicated upon separation or even interrelation (which assumes separate things in relationship to one another), which is reflected in the intake instruments found across much of the yoga therapy world. (This is not unlike how allopathic medicine has historically separated body and mind in assessment, diagnosis, prognosis, and treatment.) For example, a common yoga therapy intake instrument on “general satisfaction” asks clients to rate their “present state of distress or satisfaction” in “areas” (physical body, relationships, leisure/recreation, and total experience/happiness). On the physical body continuum, the opposing poles are: “I am experiencing intolerable levels of pain, discomfort, lack of energy or sexual functioning, sleep, or other physical problems” and “My physical body, sleep patterns, eating, drinking, and sexuality are at their highest level.” Each of these statements implies an energized bodymind, not a separate physical body. Clearly, health and other human conditions cannot be reduced to such a separate mindless body or body somehow separated from the mind: “pain” requires a perceiving mind, which is a cognitive function of the brain in neurological communication with every part of the bodymind, even as it is experienced in part through the prism of memory and myriad elements of our general state of being (including sense of spirit). Nor is “lack of energy” or “sexual functioning” reducible to a physical body that is somehow separate from the whole of one’s being, including one’s emotional state. Thus, the instrument assumes and reinforces several dualisms or separations, which can distort or otherwise misrepresent the wholeness of a client’s conditions.

A second and potentially more pernicious issue is found in standard evaluation forms used in yoga therapy client intake interviews that ask for pulse, blood pressure, radiologic and imaging findings, and information on surgeries and drug prescriptions, plus extensive measurements of range of motion, gravitational balance, respiratory function, and strength. Here we come to a rather different problem in assessment of conditions: qualification to do so, and qualification to interpret results and integrate them into a meaningful overall assessment one can then use to prescribe or recommend yoga therapies. If a yoga therapy clinic has a licensed medical doctor, nurse, radiological technician, physical therapist, and respiratory therapist on staff, or if a yoga therapist is working in a full-service health care setting to offer complementary services as a member of a collaborative or integrative health team, these assessments, done by qualified health professionals, could be very useful. But as we have it these assessments are well within other scopes of practice, not that of yoga therapy, leaving the yoga therapist who independently offers services to clients at a loss in doing such assessments, let alone knowledgably interpreting and applying them. 

To make this point clearer, consider this hypothetical case that utilizes the intake assessments just described:

You learn that your student is a fifty-seven-year-old woman, she had a pulse rate of 75 (when it was measured), blood pressure of 127/78 (when it was measured), had a lumpectomy eight months ago to address metastatic breast cancer, recently underwent radiation therapy, is currently taking an aromatase inhibitor to help keep the tumor from getting the hormone it needs to grow, and notes “advanced osteoporosis” under “warnings and contraindications” on the standard evaluation. Spirometry tests indicate FEV1 = 2.5% and PEF = 325 L/min (when they were measured). Range of motion tests have not been conducted, but since you recently learned how to use a goniometer in your yoga therapist training, you decide to give it a try in order to complete this part of the intake. 

Ready to measure? Before you begin, here is your test:


	You decide to begin at the top of the physical exam form, which calls for testing thoracolumbosacral spine range of motion, utilizing Uttanasana (Standing Forward Fold Pose) to test flexion by measuring the distance of the fingertips from the floor. You:

	Ask the client to bend her knees to better focus on flexing her spine and to more purely measure spinal flexion rather than hip flexion. (Do note that flexibility in the hamstrings, gastrocnemii, and glutei is a significant factor in how close one’s fingers come to the floor.)

	Ask the client to first warm up and stretch her hamstrings for five minutes before holding Uttanasana for two minutes while flexing her spine.

	Ask the client to keep her legs fully extended to better isolate and measure her spinal flexion, asking her to hold Uttanasana for one minute.

	Do not ask the client to do this test because it is contraindicated by at least one of her conditions.







Let us assume that you chose the correct answer. This brings us to the next question: 


	Why is this test of lower spine flexion contraindicated for this client?

	Her blood pressure is too high to safely do the inversion.

	She has advanced osteoporosis.

	The inversion aspect of the asana is contraindicated by the aromatase prescription due to risk of thrombosis.

	Her FEV1 score contraindicates lowering her head beneath her heart.







Again, let us assume that you chose the correct answer because you learned in your 500-hour yoga teacher training or elsewhere that advanced osteoporosis contraindicates spinal flexion (due to risk of vertebral body fractures). What about the other conditions? Is there a high blood pressure issue? No. Is there a heightened risk of thrombosis with an aromatase drug? Slight. However, this is extremely unlikely in the absence of symptoms such as shortness of breath or feelings of being faint. Plus, her blood pressure is not an issue, and her FEV1 score is not a significant factor. But most yoga therapists are not trained within a scope of practice for these assessments and thus do not have this more specific and discerning knowledge.

We will explore one further permutation of this assessment puzzle—the question of testing range of motion and applying that information. Consider for a moment three different students (A, B, and C), all apparently free of any musculoskeletal issues, who have come to you for help with chronic depression. Since you are likely to recommend some aspect of asana practice, you once again decide to try your goniometer skills to assess ranges of motion in the major joints, this time free of concern about contraindications. To test hip abduction in relation to hip flexion, you ask the three clients to come into Upavista Konasana (Wide-Angle Seated Forward Fold). Student A abducts his legs to nearly 180 degrees and folds forward until his chest is on the floor without flexing his spine or allowing his femurs to internally rotate. Student B has her legs abducted to around 45 degrees and is barely able to sit upright, let alone rotate her pelvis forward. Student C’s range of motion is in between that of Students A and B. The question is this:


	These differences in range of motion are the result of which of the following?

	Muscular flexibility

	Relative retroversion of the acetabulae

	Relative length and girth of the femoral head and neck

	Relative length of the iliofemoral ligament

	A combination of all of the above

	B and D only







Here there is no correct answer because the question is framed to allow too many options (even choice E could be incorrect). The point is that any of these variables could be a factor in any of the three student cases, or not. 

This raises another crucial question: What is the practical relevance of so precisely measuring or knowing range of motion in the absence of a far more detailed differential diagnosis that might explain the differences, thereby indicating or contraindicating certain asanas or approaches to asanas? We are not suggesting the irrelevance of any of these measures. Quite to the contrary, yoga therapists working with clients in asanas should do their best to understand and interpret these various conditions, and then only with sufficient knowledge of indications and contraindications give guidance on how a unique person might explore a particular asana. Although conducting and interpreting detailed range of motion analysis for diagnostic purposes is beyond the scope of practice of the yoga therapist, it is well within that scope to appropriately guide clients in asanas as informed by such analysis and interpretation that is provided by a licensed physical therapist or a physician. Furthermore, a yoga therapist can use range-of-motion measurements to monitor a client’s progress. The remaining question for the yoga therapist addressing that knowledge and skill is this: Do you have the training and competence to relate a physical therapist’s stated indications and contraindications regarding a specific client to asana practice for that client? Now ask the same question for assessments you might receive from a client’s cardiologist, respiratory therapist, psychotherapist, and so on, and consider them in relation to pranayama, meditation, and other yoga practices.

Conducting, interpreting, and applying medical assessments requires certain areas of specialized knowledge without which one is likely to gaze with something like a blank stare at the assessment data and the client. It is not for the yoga therapists to conduct diagnostic medical tests, nor to interpret them except within his or her level of knowledge to do so while working within a yoga therapy scope of practice. To reiterate, we as yoga therapists should conduct only those assessments that are well within our scope of practice, that we are trained and permitted to do, and that we know how to interpret and apply. If we do not possess such knowledge and skills, and if we wish to work with such medical assessments, we should turn to those qualified to do them and collaborate with them to explore which yoga methods and treatments are likely to best support a student in curing or healing. Going further in our studies, we can learn how to work with assessments conducted by other caregivers yet still consider consulting with the source of the assessments to gain their insights into risks, contraindications, and indications.

There are three reasons one might reject this perspective. First, you might think yoga therapists should be free to assess, interpret, and treat without the skill, knowledge, or license to legally do so, perhaps believing that your legitimacy is conferred by a higher source than mere legal statute or relative consensus on professional health care ethics. With this belief, perhaps you consider the mainstream medical profession essentially corrupt and best avoided, instead charting a renegade path of unfettered service to all who wish to be healthy. Second, you might be confident of the medical assessment knowledge and skills you learned in your yoga therapist training and have no concern about crossing into other scopes of practice (for example, in using a spirometer to diagnose respiratory function, you are working as though a licensed respiratory therapist, and you are comfortable doing so despite the legal issues). Third, you might think all such assessments are flawed methods of allopathic analysis that have no place in yoga; that our work should proceed based on personal experience, intuition, and prayer; and that true yoga therapy is found in ayurveda, tantra, and other related approaches.

As a final preface to assessing current conditions, we wish to highlight what for some might be the proverbial elephant in the room: the idea of assessing intuition, the spiritual dimension, or “spirit.” Spiritual assessment is something of an oxymoron, even if it is at the core of some religions, perhaps most glaringly in Scientology. Would we be measuring one’s biological proximity to God, as Mormons purport to do through extensive genealogical analysis, or to Brahma or another deity, as some Hindus attempt with respect to caste and reincarnation? Would we partner with neurologists to detect changes in alpha waves as a measure of a lucid, quiet, or balanced mind (and which is it)? Would we pose qualitative questions regarding quality of life and suggest that this provides a measure of one’s experience in the so-called spiritual dimension? Do we follow the lead of some yoga schools and ask clients to rate their status with respect to each of the eight limbs of ashtanga yoga? (As an example, clients are asked to rate their progress toward samadhi or transcendence.) Can we even agree on the meaning of spiritual, let alone a protocol to assess it? 

Asking about quality of life, self-concept, and connectivity with others might very well point toward the spiritual dimension of one’s life—and this can be insightful—but we should be careful not to place this on a scale to weigh the gravity or levity of someone’s unique sense of spirit, as though anyone could.

Step Two (Part Two): Assessing Current Conditions Within the Yoga Therapy Scope of Practice

Here we proceed on the assumption that most yoga therapists wish to honorably work within a clear yoga therapy scope of practice, to conduct only those diagnostic assessments for which they are legally and technically qualified, and to make use of other health professionals’ assessments and interpretations in providing services to clients within a yoga therapy scope of practice. This is not to suggest that one does so free of any of the earlier concerns about the limitations of mainstream methods. Rather, the suggestion is to work within one’s integrity as a yoga therapist while considering how best to work in the often complex, confused, and confusing real world of complementary and integrative health. 

Exploring with this assumption, we can start by generally stating how yoga therapists might best assess a client’s current conditions. 


	First, refer to the background interviews (traditional and ethnographic) discussed in Step One to identify significant issues, particularly in relation to the client’s reported conditions and intentions in first coming to you for help. 

	Second, ask your client to provide assessments and professional health recommendations from other caregivers. If you do not understand those assessments or the related treatment recommendations, work with your client to seek clarification from the caregivers who conducted and interpreted them, particularly to discuss their relevance in the yoga practices you think might be beneficial to your client. 

	Third, conduct further assessments within the yoga therapy scope of practice.



Conducting further assessments specifically within the yoga therapy scope of practice can help you and your client to more fully learn about your client’s current conditions regarding doing asana, pranayama, and meditation practices. These assessments should be given in the light of all you have learned from the background interview and other assessments, especially in regard to honoring contraindications and doing no harm. As many yoga therapists utilize Ayurvedic philosophy and practices, Ayurvedic assessments are a further consideration. Although some take a different view, here we consider every yoga therapy approach to health an option to be considered and ultimately determined by the client, not the yoga therapist. Despite one’s commitment to learning and openness to applying every known technique, not every technique is appropriate for every client. Thus, it makes little sense to assess common conditions while thinking of every possible treatment, but rather to focus on the client’s immediate concerns and whatever he or she chooses to share in the initial interview. Should a relationship develop between you and a client, you can revisit conditions, assessments, and treatments in the new light that emerges through your shared experience with the client.

The assessments in Table 19-1 use mnemonic devices to remember each query.


Table 19-1: Basic Medical Intake Assessments




	OPQRST	SOCRATES


	Onset: What was the client doing when the presenting condition started? Does the client think the condition is due to that activity? Was the onset sudden, gradual, or related to a different ongoing chronic problem?	Site: Where do you feel this condition?


	Provocation or Palliation: What movement, pressure, or other external factor makes the problem better or worse? What is the effect of rest on the problem?	Onset: When did it start? Was it sudden or gradual? Is it progressive or regressive?


	Quality of the Client’s Pain: Pose questions that elicit the client’s description of the presenting symptoms. Ask whether it is sharp, dull, burning, throbbing, constant, or intermittent.	Character: What is it like? How does it feel?


	Region and Radiation: Where are the symptoms most felt? Do they seem to radiate into other areas? 	Radiation: Do you feel these symptoms moving into other areas?


	Severity: What is the intensity of the condition on a scale of 1–10, with 1 being the least intense and 10 being the most intense? Offer an imaginative comparison: “Compared to your finger being smashed in a car door ... ”	Associations: What else do you feel when experiencing this symptom?


	Time: How long have you experienced this condition? How has it changed over time? Do you recall prior instances of the same or a similar condition? If you are no longer experiencing it, how long has it been since the condition resolved?	Time Course: Do the symptoms seem to follow a pattern, such as being greater at a certain time?


		Exacerbating or Relieving Factors: What, if anything, exacerbates or relieves the symptoms?


		Severity: How intense is it?





Physical Asana Assessment

One of the most important skills of the yoga teacher is the ability to look at, see, and understand what is happening with unique students in each of whichever asanas the teacher is teaching. This skill is predicated upon sufficient knowledge of functional anatomy and biomechanics to inform the understanding of healthy human positioning as well as deviation from that ideal. In studying basic anatomy, we observe anatomical illustrations and skeletons that are generally presented as perfectly symmetrical and balanced. In studying biomechanics, we go slightly deeper, learning safe ranges of motion for each joint while also discovering how naturally diverse structural conditions (primarily bone shape and ligament length) often limit or extend those ranges. We begin to better appreciate that human beings exhibit a vast array of beautiful deviations from the idealized skeletal models we see in anatomy textbooks. In learning to understand what is happening with students in doing asanas at this gross level of observation, we gain further insight based on the contrasts between idealized forms we have studied and the actual forms exhibited by a certain person.

We also begin to sense that we are unable to easily see everything that matters in doing asanas. As noted earlier, unlike postures, which are static and lifeless, asanas are alive with the invisible qualities of energy and awareness. Because the essential elements of asana include energy and awareness, which in part reflect the principles of sthira (steadiness) and sukham (ease), we are invited to try to appreciate the qualities of these elements in a student’s asana experience. For instance, qualities of energy are revealed in breathing patterns, facial tension, and fatigue. Qualities of awareness are revealed in breathing patterns, gaze, and sustained attention to detail. Although difficult or even impossible to measure, these qualities are nonetheless notable and worthy of recording in asana assessment. They are also qualities that can be highlighted and explored in conversation with clients, starting with asking, “How do you feel?” This also makes the assessment experience an educational opportunity for each client by conveying knowledge about yoga and how certain yoga practices might make his or her life better.

There are several elements of asana practice that make it more accessible and sustainable and thereby more deeply transformational: ujjayi pranayama, modification to accommodate one’s conditions and intentions, cultivation of steadiness and ease, perseverance and nonattachment, and each of the yamas and niyamas. These do not easily translate into measurable assessment questions but rather point to qualitative appreciation of a client’s understanding of the principles of asana and how to realize them in practice. 

There are three steps in considering a student’s musculoskeletal condition in relation to asanas: 1) basic postural analysis, 2) basic strength and flexibility tests, and 3) basic balance tests. We look at these in turn.

Observing Clients in Asanas

Self-reporting is not a guarantee that you will get accurate or complete information on a client’s condition; many people are reluctant to share personal information with relative strangers, are unaware of a condition, or are in denial about the significance of some conditions. Your ability to accurately see and better understand clients in asanas starts with learning to see bodies more generally, specifically learning to see and understand different bodies from various perspectives. This essential skill is best developed through anatomical and asana observation clinics in yoga workshops, including the basic methods of partner standing observation, asana laboratory observation, and practice teaching observation, the insights from which you will further develop in apprenticing with a mentor teacher and ideally for as long as you are teaching yoga. This observational skill development is best done in conjunction with learning the fundamentals of functional anatomy in the context of learning how to teach yoga. 

It is important to note that deviations from idealized anatomical forms are both part of human diversity and potentially an indication of imbalance or a pathological condition. In appreciating any such deviation, there are innumerable possible causes. Rather than attempting to cover all such possibilities, in Part IV we will apply the observational insights to various specific conditions, what best explains them, and how best to work with them as a yoga therapist.

Step 1: Standing Observation

Using the Client Postural Observation Worksheet to record your observations, ask your client (if mobile) to take a few marching steps forward and then stop and stand in a normal position as if waiting in line. They will be in this position for a few minutes. Ask them not to try to change or correct their posture as you observe and take notes. Do not ask your client to stand in Tadasana (Mountain Pose) because this will influence how they stand (and here we want them to stand as they most naturally or habitually do). Ideally the client’s clothes allow his or her posture to be easily observed from feet to head. Consider reviewing the chapters on the muscular and skeletal systems (Chapters 6 and 7), biomechanics (Chapter 9), and common musculoskeletal conditions (Chapter 23) to better inform your observation.

Begin your observation at the feet and move up, observing and noting as follows:


	Feet: Are the feet straight? One foot out, one foot in? Flat-footed or high-arched?

	Achilles: Do they evenly align, or veer toward the midline or laterally?

	Calves: Look and feel. Is there more tension in one calf than the other? Is there more tension on the outside or the inside of the calf?

	Knees: Is the back of the knee hard or soft, flexed, extended, or hyperextended?

	Hips: Place the palms flat on the hips facing downward with thumbs straight across the sacrum. Are the hips level?

	Arms: Do they hang evenly at the side, or is one hand more in front than the other? Where are the palms facing? Is there a carrying angle at the elbow?

	Shoulders: Are they even or level? Does one shoulder ride higher than the other?

	Head: Is it centered between the shoulders? Does the head tilt or rotate to the side?



Next, stand to the side of your client and observe the following:


	What do you now notice about your client’s feet? Are they noticeably different from this view?

	Does the knee line up over the ankle? Is it hyperextended?

	Do the kneecaps point forward? Do the knees collapse to the midline, are they straight, or do they bow to the side?

	Does the hip line up over the knee? Is the pelvis pitched either forward or back?

	Does the pelvis show anterior or posterior rotation? 

	Does the shoulder (glenohumeral joint) line up over the hip? Are the shoulders either slumping forward or pulled back?

	Is the upper back hunched (kyphosis)? Is the chest collapsed?

	Does the earhole (external auditory meatus) line up over the shoulder? Is the head forward or behind the shoulders? 

	Does the earhole line up over the ankle?



Now stand in front of your client and observe the following:


	Is one arm more anterior than the other? 

	Where do the hands fall by the side?

	Do the forearms reveal a carrying angle?

	Are the shoulders still at the same level?

	Is the client’s head level?



Step 2: Asana Observation

The yoga teacher–training asana laboratory is one of the most effective setups for learning to look at, see, and relate to clients in the asana practice. Preparation for this exercise includes prior reading about the asana under focus; study of its basic functional anatomy, alignment principles, and energetic actions; plus experience practicing the asana under different conditions (time of day, time of year, moods, qualities of well-being, and so on). The basic method is to look separately at each of three or four “model” students—usually coparticipants in a teacher-training program or continuing education workshop—whose varied expressions of the selected asana display the different challenges typically found in a class of students: tightness, weakness, hypermobility, instability, misalignment, and so on. After you have honed this skill as a yoga teacher, proceed as described in the following pages in working your clients. Here we use the example of Parivrtta Trikonasana (Revolved Triangle Pose) precisely because of its complexity and thus its many windows of observation. Use other asanas as appropriate for your client (applying the maxim of “do no harm”), and use a sufficient variety of asanas to “see” through the unique prisms of their forms. 


	Encourage your client to honor his or her needs for safety and comfort, including the option to modify or come out of the asana whenever they wish.

	Ask your client to come into the asana based on their sense of how to do so. If they are new to yoga or appear to be about to do something potentially injurious, give guidance. Otherwise, refrain from giving any initial verbal cues so you can observe how your student naturally moves. If the asana has left and right sides, observe both sides.

	Take about a minute to observe the client in each asana, walking 360 degrees around him or her to achieve a more complete observation. 

	Bring your observation first to whatever is most at risk in the asana. While asking yourself what is happening there, ask the client how he or she feels in that part of their body.



Now look more comprehensively at your client’s entire expression of the asana:


	Breath and General Vibe: How is he or she breathing? Does your student look comfortable? Anxious? Balanced? Steady?

	Feet and Ankles: How are they aligned? Is the front foot turned out ninety degrees? Does it appear that the feet are rooting and awakening with pada bandha? Where does the weight appear to be—inner foot, outer foot, balanced? Are the toes softly rooting or clenching? What is happening with the arches?

	Knees: Is the kneecap aligned toward the center of the front foot? Is the knee bent into flexion or hyperextension? Is the kneecap revealing activation of the quadriceps?

	Pelvis: Is it level and even, pitched forward in anterior rotation, back in posterior rotation, or close to neutral? Does he or she appear to be drawing the sitting bone of the front leg back and down as if toward the heel of the back foot?

	Spine: What is its position in the lumbar area as it extends from the pelvis? Is there an extreme lateral bend or twisting? Does there appear to be any compression in the spine? What curves do you see going up into the thoracic and cervical sections of the spine?

	Rib Cage: Are the lower front ribs protruding out or softening in? Are the back ribs rounded? Are the upper side ribs protruding? What do these observations tell you about the spine?

	Chest and Collarbones: Is the torso aligned straight out over the front leg, or is it leaning forward? Is the torso revolving open, lateral to the floor, or turned toward the floor? Is the chest expansive? Are the collarbones spreading away from each other?

	Shoulders, Arms, Hands, and Fingers: Are the shoulder blades drawing down against the back ribs, or tending to draw up toward the ears? Is the lower shoulder rolled forward or drawn back and down? Are the arms reaching out away from each other perpendicular to the floor? Are they fully extended? Are the elbows straight, bent, or hyperextended? Are the palms fully open and the fingers fully extended?

	Where is the client’s energy being applied? Is it rooting down strongly from the tops of the client’s thighbones through his or her feet? Is it extending long through the spine and out through the top of the head? Is it radiating out from the client’s heart center through his or her fingertips?



Throughout this observation process, try to look at each client as the unique and beautiful person he or she is in the moment. Explore how you can share what you are seeing in a way that helps that client to see and more naturally experience his or her own bodymind, breath, and practice with a growing sense of wholeness. 

Basic Strength, Flexibility, and Balance Tests

Muscle and range of motion testing are distinct and essential physical therapist skills. With muscle testing, physical therapists use specific manual procedures to assess relative strength and weakness, typically in relation to range of motion.5 Electromyography (EMG), which detects the electrical potential generated by muscle cells when activated (electrically or neurologically), provides more refined insight into medical abnormalities, activation levels, and muscle recruitment order in dynamic movement. Physical therapists use goniometry (from the Greek gonia, meaning angle, and metron, to measure) in measuring angles created at joints by the bones of the body and the total amount of movement available at a joint. Using a goniometer, the physical therapist identifies impairment, establishes a diagnosis, and offers a prognosis along with treatment goals and a plan of care. Superficially simple, the art and science of this musculoskeletal assessment quickly becomes more complex when considering the neurology of muscular activation and the arthrokinematics (various joint surface movements) and osteokinematics (gross movement of shafts of bones) of range of motion (ROM), especially in combination with each other (considering how strength affects ROM).

Here we consider very basic strength and ROM testing as a means of helping clients better understand their condition, thereby providing further insight into conditions that might benefit from yoga and/or referral to a licensed medical professional. Thus, well short of conducing medical diagnostics, the yoga focus is on appreciating a client’s condition and offering what insight and support one might have as a yoga therapist.

Strength Testing

Strength is the force with which we make a movement or hold a position. In testing strength, we aim to test specific muscles even while muscles typically act in combination, which as Kendall and Kendall first recognized permits substitution of stronger muscles for weaker ones.6 The ability to do so is predicated upon knowing muscle attachments, direction of muscle fibers and their line of pull, and the function of related muscles (antagonists and synergists). It also requires specific skill in proper positioning, stabilizing, and moving, and the ability to identify substitution patterns, contractile activity, and joint conditions. With this knowledge and the well-honed skill for conducting accurate tests, manual muscle testing proceeds on a graded basis. Here we will first further introduce manual muscle testing and grading, then suggest strength tests utilizing basic yoga asana transitions for specific assessments.

There are two basic types of muscle test: the break test and the active resistance test.

Break Test (most commonly used)


	Ask (or in cases of inability, assist) the client in comfortably maximizing any given range of motion. For example, fully extend the elbow in preparation for testing strength in elbow flexion.

	Ask the client to hold that position.

	Apply manual resistance to the distal extreme of the body part being tested (in the example of elbow flexion, press on the wrist), and ask the client to try to “break” the hold. 



Active Resistance Test (often equivocal results due to testing skill):


	As in the break test, ask (or in cases of inability, assist) the client in comfortably maximizing any given range of motion.

	Apply resistance to the distal extreme of the body part being tested (if testing elbow flexion, press against the wrist).

	Ask the client to move the body part (in this case, flex the elbow); gradually increase resistance until the client is unable to create further movement.



In conducting either type of test, we look to Harry Eaton Stewart for the basic principles of muscle testing.7






Principles of Muscle Testing


	Determine just what muscles are involved by careful testing, and chart the degree of power in each muscle or group to be tested.

	Insist on such privacy and discipline as will gain the patient’s cooperation and undivided attention.

	Use some method of preliminary warming up the muscles.

	Have the entire body part free from covering and supported to not cause strain [from gravity or antagonists]. 








Clearly, given the variable roles of the examiner and student, strength assessment is an inexact method shaped by objective and subjective factors in both roles.8 Add in variations in client conditions, including affected age (consider the difference between a healthy child, an adult athlete, and an elderly person), and you come to further challenges in conducting practical tests. Your own sensitivity to differences in muscle contour and bulk, consistent use of proper positioning and stabilizing techniques, and ability to conduct tests under varying conditions (particularly client conditions but also the setting) can influence test results. The client’s true effort, attitude, and understanding of how to participate in the testing—all affected by personal factors and the quality of therapist-client communication—are further sources of potential bias in test results. This points to the value of experience and the gradual development of discerning judgment to bring a greater modicum of insightful interpretation to these tests.

Results from manual muscle tests are graded on a scale with numerical scores ranging from zero to five and related qualitative statements, as shown in Table 19-2. Unlike EMG muscle-specific testing, manual testing involves groups of muscles involved in certain movements. Thus, the grading is for muscle groups involved in the observed motion, not individual muscles, and is based on the student’s available ROM, not normal ROM.


TABLE 19.2: Grading Strength




	Grade	Condition	Description


	5	Normal (100%)	Client can complete full ROM against gravity and maximum resistance.


	4	Good (75%)	Client can complete full ROM against gravity and moderate resistance.


	3	Fair (50%)	Client can complete full ROM against gravity but not against resistance.


	2	Poor (25%)	Client cannot complete full ROM against gravity.


	1	Trace Activity	Client cannot complete full ROM with gravity eliminated, but muscle palpation detects slight contraction.


	0	No Activity	No contraction is detected.





Here is a set of widely accepted guidelines from Lamb to help make muscle testing and grading more meaningful (all of which can be further refined with plus [+] and minus [–] labels):9


	Grade 5: You are unable to break the client’s held position and the client is able to complete full ROM.

	Grade 4: The muscle(s) can withstand considerable but less than “normal” resistance, the client is able to move through full ROM, and the client can tolerate strong resistance without breaking the test position.

	Grade 3: The client can complete full ROM against gravity but not with other resistance.

	Grade 2: The client cannot complete full ROM within the horizontal plane of motion.

	Grade 1: You can see or feel muscular activity (for example, a tendon pops up), but the contraction does not create movement.

	Grade 0: There is no indication of muscle activity.



Whereas muscle testing assesses the physical force with which we can make a movement or hold a position, flexibility testing assesses our ROM at a joint. Although they require distinct tests, strength and flexibility are interrelated: the strength required to move a body part varies in relation to flexibility in the parts of the body asked to move. For example, to the extent that the hamstrings are tight, more strength is required of the quadriceps in active extension of the knee (to overcome the resistance of the antagonist hamstrings). Thus, passive range of motion, in which the therapist assists the movement and thereby the client’s muscles are more relaxed (less antagonistic), allows greater ROM. If pain occurs in either active or passive testing, it is a sign of stretching or tension in either contractile (muscles and tendons) or noncontractile (ligaments, joint capsules, bursa sacs, fascia, or skin) tissues. It is preferable to test passive range of motion to better identify limitations in the noncontractile tissues, which are typically evident well within normal range of motion, whereas limitations of contractile tissues are more evident at the end of passive ROM.

Except for rotations in the transverse plan (twisting the spine, and either internally or externally rotating the appendages), the starting position for ROM measurements is Tadasana (Mountain Pose) or a neutral (not anatomical) position. The measurements are made in reference to normal ROM. Although there are various notation systems, the most common (and suggested here) is the 0- to 180-degree system called the neutral zero method.10 Hypomobility and hypermobility refer to decrease or increase in normal ROM, respectively. Hypomobility can result from the shortening or tightening of contractile or noncontractile tissues, inflammation, bone fractures, arthritis, and neurological issues. Hypermobility is typically caused by lax muscles, ligaments, or joint capsules and also by trauma and various hereditary disorders such as Ehlers-Danlos syndrome or Marfan syndrome. Age and gender also influence ROM, with older adults typically having less ROM than younger adults, and women typically having slightly greater ROM than men.11

In measuring passive ROM, we are testing potential muscle length in the antagonist muscle while also gathering insight into tension in related tissues. This measurement is made using a goniometer. It is not within the scope of this book to provide training in the use of a goniometer, competency with which requires specialized knowledge (joint structure and function, normal end-feels, testing positions, required stabilizations, bony landmarks, and instrument alignment) and specialized skills (how to correctly position and stabilize, how to move a body part, how to determine the end of ROM, how to align the goniometer with bony landmarks, and how to read and record the measurements). For readers with this knowledge and these skills, standard forms for recording measurements are easily found online (one can also use pictorial charts to record ROM measurements). In making these measurements, we consider the degrees of deviation from standard ROM.

Balance Testing

Balance becomes an increasing challenge with age. With a rapidly growing elderly age demographic, balance is of growing importance in yoga therapy.12 Our ability to maintain balance might seem simple but it always involves a complex sensory, cognitive, musculoskeletal process.13 Thus, one of the first tasks in assessing balance is to attempt to determine the extent to which imbalance arises from ability to correctly sense the environment (sensory), integrate this information in the central nervous system in a way that allows an appropriate motor command (cognitive), and then carry out the motor command (musculoskeletal). Medical issues such as diabetes, Parkinson’s disease, and stroke; a history of head injuries, ear infections, or serious musculoskeletal injuries; and the effects of medications and presence of mind all affect balance.14 This range of causes makes localized medical diagnosis difficult, especially as many balance disorders have multiple sources. Medical professionals utilize vestibulo-ocular reflex (VOR) tests such as electronystagmography (ENG) to test vestibular function (and provide insight into site of lesion) and computerized dynamic posturography (CDP) to test gaze and postural stability, providing insight into appropriate medical treatments. 

We can assess balance in simpler ways utilizing static and dynamic balance tests that employ yoga postures and movements. Where these tests indicate great difficulty with balance, the client should be referred to a medical professional for further assessment. There are many types of both static and dynamic balance tests. Here we describe the most common:

Static Balance Test


	Tadasana (Mountain Pose) on a firm surface with dristi (gazing at a specific point)

	Vrksasana (Tree Pose) on a firm surface with dristi

	Tadasana (Mountain Pose) on a firm surface without dristi

	Vrksasana (Tree Pose) on a firm surface without dristi

	Tadasana (Mountain Pose) on a soft surface with dristi

	Vrksasana (Tree Pose) on a soft surface with dristi

	Tadasana (Mountain Pose) on a soft surface without dristi

	Vrksasana (Tree Pose) on a soft surface without dristi



Dynamic Balance Test 

The first four items of this test are considered by Marchetti as equivalent to the full eight-item test given here.15 On the eight-item test, see Shumway-Cook and Woollacott.16


		1.	Gait on a level surface: Client is asked to walk at a normal pace for twenty feet.

	Normal (3) = Walks twenty feet free of assistance with normal gait and balance.

	Mild Impairment (2) = Walks twenty feet using assistance with mild gait deviations.

	Moderate Impairment (1) = Walks twenty feet with abnormal gait and evidence of imbalance.

	Severe Impairment (0) = Unable to walk twenty feet free of assistance, gait deviation, or imbalance.





		2.	Change in gait speed: Client is asked to begin walking at a normal pace and then, on cue, to walk as fast as possible.

	Normal (3) = Able to change gait speed without loss of balance or gait deviation.

	Mild Impairment (2) = Able to change gait speed only with gait deviation or use of assistance.

	Moderate Impairment (1) = Able to make only minor changes in gait speed or make them only with significant gait deviation.

	Severe Impairment (0) = Cannot change speed or loses balance when attempting to do so.





		3.	Gait with horizontal head turns: Client is asked to walk at a normal pace and then, on cue, to alternately turn their head to the right, then to the left, then straight while still walking forward.

	Normal (3) = Able to turn head with no change in gait.

	Mild Impairment (2) = Able to turn head with only a slight change in gait.

		c.	Moderate Impairment (1) = Head turn causes moderate change in gait but client staggers and recovers.

	Severe Impairment (0) = Head turn causes severe disruption of gait.





		4.	Gait with vertical head turns: Client is asked to walk at a normal pace and then, on cue, to alternately turn their head up, then down, then level while still walking forward.

	Normal (3) = Able to turn head with no change in gait.

	Mild Impairment (2) = Able to turn head with only a slight change in gait.

	Moderate Impairment (1) = Head turn causes moderate change in gait but client staggers and recovers.

	Severe Impairment (0) = Head turn causes severe disruption of gait.





		5.	Gait and pivot turn: Client is asked to walk at a normal pace and then, on cue, to quickly turn 180 degrees and then stop.

	Normal (3) = Easily turns within three seconds and stops quickly with no loss of balance.

	Mild Impairment (2) = Takes more than three seconds to turn and stop with no loss of balance.

	Moderate Impairment (1) = Turns slowly and requires several steps to turn and stop.

	Severe Impairment (0) = Cannot safely or independently turn and stop with balance.





		6.	Step over obstacle: Client is asked to walk at a normal pace and then to step over a standard-size yoga block.

	Normal (3) = Able to step over block without changing pace or losing balance.

	Mild Impairment (2) = Must slow down and adjust steps to clear block.

	Moderate Impairment (1) = Must stop before stepping over block.

	Severe Impairment (0) = Cannot step over block free of assistance.





		7.	Step around obstacle: Client is asked to walk at a normal pace and then to step around a standard-size yoga block.

	Normal (3) = Able to step around block without changing pace or losing balance.

	Mild Impairment (2) = Must slow down and adjust steps to clear block.

		c.	Moderate Impairment (1) = Must stop before stepping around block.

	Severe Impairment (0) = Cannot step around block free of assistance.





		8.	Stairs: Client is asked to walk up stairs, turn around, and walk down stairs.

	Normal (3) = Able to alternate feet with hands free of railing.

	Mild Impairment (2) = Able to alternate feet only with use of railing.

	Moderate Impairment (1) = Unable to alternate feet and uses railing.

	Severe Impairment (0) = Cannot do task safely.












Although a full and accurate doshic assessment might be best conducted by an ayurvedic doctor, there are innumerable tests for self-assessing one’s doshic constitution. To use this chart, chart the characteristics most consistent throughout your life or the life of your client (circle more than one answer if more than one applies). Add the number of selections under the vata, pitta, and kapha columns. 




		Vata	Pitta	Kapha


	Physique	Lean, tall or short, thin boned	Moderately developed	Large, broad, big boned


	Body Weight	Low weight, prominent bones	Moderate weight	Overweight


	Chin	Thin, angular	Pointed, tapering	Rounded, double


	Cheeks	Wrinkled, sunken	Smooth, flat	Rounded, plump


	Eyes	Small, sunken, dry, dark, active, nervous	Sharp, bright, blue, green, yellow/red, sensitive	Big, beautiful, blue, calm


	Nose	Uneven shape, deviated septum	Long, pointed, red tip	Short, rounded


	Lips	Dry, cracked, thin	Red, inflamed	Smooth, pale, full


	Teeth	Protruding, big, roomy, thin gums	Medium, soft, tender gums	Healthy, white, strong gums


	Skin	Thin, dry, cold, rough, itches	Oily, warm, flushed, moles, freckles	Thick, balmy, cool, pale, smooth, soft


	Hair	Dry, thin, curly, brittle	Straight, oily, blonde, red, light brown, balding, early gray	Thick, oily, wavy, luxuriant


	Nails	Dry, rough, brittle, break easily	Sharp, flexible, pink, lustrous	Thick, smooth polished


	Neck	Thin, tall	Medium	Big, wide, folded


	Chest	Flat, sunken	Moderate	Expanded, round


	Face	Oval	Triangular	Round


	Belly	Thin, flat, sunken	Moderate	Big, pot-bellied


	Hips	Slender, thin	Moderate	Heavy, big


	Joints	Cold, small, cracking	Moderate, loose	Large, lubricated


	Appetite	Varies, anxious when really hungry	Intense, angry when really hungry	Not very hungry, steady


	Digestion	Irregular, gassy, bloated	Quick, burning	Prolonged, forms mucous


	Thirst	Often feel dehydrated	Moderate	Rarely thirsty


	Bowel Movement	Constipation, can skip a day	Regular, loose or diarrhea	Routine, thick, sluggish


	Physical Actions	Very active, always on the go, walk and talk fast	Think before doing, thoughtful and precise	Steady and graceful


	Mental Activity	Hyperactive, restless	Moderate, impatient	Dull, slow, calm


	Stamina	Tire easily, work in spurts	Medium	Good stamina


	Sweat	Rarely	Profusely	Sweat if I work hard


	Emotions	Anxiety, fear, worry	Anger, hate, irritable, jealousy	Calm, caring, greedy, attachment


	DecisionMaking	Change mind often	Make decisions and stick to them	Prefer to follow others


	Intellect	Quick but faulty response	Accurate response	Slow, exact


	Voice	Weak, horse	Strong, loud	Deep, good tone


	Memory	Remember quickly, forget quickly	Distinct, selective	Slow yet sustained, detailed


	Dreams	Quick, active, many, fearful	Aggressive, competitive, sexual	Water, romantic


	Sleep	Toss and turn, sleeplessness	Light sleeper	Heavy, deep, prolonged


	Health Problems	Pain, constipation, anxiety, depression	Infections, fever, heartburn, inflammation	Allergies, congestion, weight gain, digestive problems


	Speech	Rapid, clear	Sharp, penetrating	Slow, monotonous


	Weather Preference	Love warm and humid, dislike cool and dry	Love cool and dry, dislike warm and humid	Love warm and dry, dislike cold and damp


	Total			









Breathing and Pranayama Assessment

We discussed prana and its manifestations in our discussion of yoga and ayurveda in Part I, and we surveyed the respiratory system in Chapter 12, noting both the importance of the breath in healthy living and the tendency for breathing to be compromised by one’s condition. Anxiety and depression, injury and illness, calm presence of mind or agitated thinking are reflected in our breathing patterns. Thus, assessing a client’s breathing can provide deeper insight into the qualities of their life that affect curing and healing. Such assessment also provides clues for prescribing specific pranayama practices to help a student to refine his or her breathing, including the physical and emotional conditions and effects of breathing.

In clinical respiratory assessment, respiratory therapists generally work closely with physicians to conduct tests that allow physicians to determine medical diagnoses. This involves cognitive skills in communicating with both a physician and a patient or client and the knowledge to identify the patient’s problems, clarify those problems, decide upon appropriate assessment tests, conducts those tests, interpret results, formulate a treatment plan, and evaluate the effectiveness of treatment. This process begins with gathering the patient’s health history, including his or her cardiopulmonary health history, to identify factors that might affect his or her breathing and general health. Lifestyle (especially smoking), occupation, and environment are particularly important in understanding respiratory conditions. Depending on what one learns based on patient history and complaints, certain specific assessments are indicated. The specific assessments arise from determining more specific details about cardiopulmonary symptoms, including coughing, sputum production, shortness of breath, chest pain, dizziness and fainting, mental status, snoring, and gastrointestinal reflex. More intensive assessments involve physical examination, neurologic assessment, clinical laboratory studies, interpretation of blood gases, pulmonary function testing, chest x-rays, and electrocardiograms. More specialized assessments are given to neonatal and pediatric patients as well as older adults. 

These assessments identify several measures of respiratory health: total lung capacity, tidal volume, residual volume, expiratory reserve value, inspiratory reserve value, inspiratory capacity, vital capacity, forced expiratory volume, peak expiratory flow, maximal voluntary ventilation, and more. These specific measures are well outside the yoga therapy scope of practice but nonetheless important to understand in lay terms as the insights generated through comprehensive respiratory assessment can be fruitfully applied in all aspects of yoga, particularly in guiding pranayama practices. 

There are several ways we can meaningfully assess a client’s breathing without crossing into areas that require the knowledge, skill, and license of a respiratory therapist or physician. Basic yoga breathing assessments utilize many of the same techniques one might recommend to a client as part of a balanced (and energetically balancing) pranayama practice. The difference is that rather than guiding the fullness of pranayama, here one is using the pranayama technique to gather more insight into a client’s condition, a process that has the added benefit of an opportunity to further converse with and educate a client about healthy breathing.

Although pulmonary function testing typically uses a spirometer to evaluate the respiratory system and identify the presence or extent of impairment, yoga breathing assessments can use a timer and client self-reporting to assess respiratory rate and provide clues to tidal volume and other respiratory measures. The findings of these assessments are superficial from the standpoint of full respiratory assessment (for example, they will not distinguish obstructive from restrictive pulmonary disorders, and they do not identify reserve, capacity, or volume). However, they provide helpful insight into a student’s basic breathing experience and may point to the importance of referring one’s client to a medical professional for full respiratory diagnostics. There are five basic breathing assessments:


		1.	Inhalation/Exhalation (the foundation of puraka/rechaka): Ask your client to inhale and exhale as slowly as possible without causing gasping or discomfort. Do each test three times and record the number of seconds of each phase of breath (inhalation and exhalation).

	Test 1: Sitting comfortably upright.

	Test 2: Lying supine.

	Test 3: After three Sun Salutations or after walking with moderate effort for 5 minutes.

	Test 4: After walking up a set of 10 stairs.

	Test 5: Maintain the continuous flow of the breath for two minutes while breathing as slowly as possible. Count the number of complete non-stop inhalations and exhalations.





		2.	Retention of Inhalation (the foundation of antara kumbhaka): Ask your client to draw in a full inhalation and hold the breath in for as long as comfortably possible. Do each test three times and record the number of seconds of retention and flow.

	Test 1: Retention only.

	Test 2: Following the longest retention of the inhalation, cue the client to exhale as slowly as possible and time the length of that exhalation on each of three tries.





		3.	Retention of Exhalation (the foundation of bahya kumbhaka): Ask your client to completely exhale and hold the breath out for as long as comfortably possible. Do each test three times and record the number of seconds of retention and flow.

	Test 1: Retention only.

	Test 2: Following the longest retention of the exhalation, cue the client to inhale as slowly as possible and time the length of that inhalation on each of three tries.





		4.	Breath Interruption (similar to viloma pranayama): Ask your client to breathe comfortably deep, then cue them to hold the breath when halfway in and again when halfway out for as long as comfortable. Note the tendency for the breath to rush out of the pause. Cue the client to hold only as long as the subsequent movement of breath is slow and steady. Explore adding up to three total pauses, with the effort to hold the breath in each pause for 1–5 counts. Record the number of pauses and counts in each test.

	Test 1: One pause for 1–5 counts.

	Test 2: Two pauses for 1–5 counts.

	Test 3: Three pauses for 1–5 counts.





		5.	Restricted Flow (similar to nadi shodhana pranayama): Ask your client to press one nostril completely closed and repeat the tests given above.

	Test 1: Right nostril closed.

	Test 2: Left nostril closed.







Follow each assessment with a subjective, qualitative interview to elicit your client’s experience, focusing specifically on how they felt during and following each test. Note these reactions. The full test results and concluding interview will provide useful baseline references for evaluating the benefit of ongoing yoga practices and other treatments or lifestyle changes your client takes on. Follow-up tests using the same testing procedures and protocol will give each client a measure of change in their breathing.

Meditation Assessment

There is considerable evidence of the benefits of meditation, some presented in Chapter 22. There always has been and probably always will be considerable speculation about what is happening inside when we meditate. Now there is growing scientific insight into what happens in the brain during meditation. Thus, we can imagine a future with assessments that determine that the brain is in a meditative state and to perhaps even measure the qualities of that state. Any such assessment would require clear definitions of concepts, starting with what one means by meditation or meditative state. For some, meditation refers to concentration on a thought, feeling, or deity, fully absorbing one’s awareness in that experience, even “becoming one” with the object of one’s meditative muse. In this view, concentrated prayer is a form of meditation. For others, it is a way of relaxing into a quieter mental state, cultivating some form of spiritual energy, or opening one’s awareness and behavior to a different way of thinking, feeling, and behaving. Clearly, the idea of assessing meditation is at least as awkward as trying to define it.

Assessment of the meditation experience—we again emphasize the quality of appreciation ideally contained within all yoga assessments—is best done through the client’s personal reflections and complemented by interviews that attempt to identify and clarify what occurs in any given meditation session.17 To measure or otherwise appreciate changes, begin with a preassessment of the client’s thoughts and feelings regarding these considerations:






Meditation Preassessment


	What is the client’s perception of his or her anxiety level?
Rate this on a scale of 1–5 (1 = low anxiety, 5 = high anxiety)



	What is the client’s perception of his or her depression level?
Rate this on a scale of 1–5 (1 = mild depression, 5 = deep depression)



	If the client has prior meditation experience, does he or she recall it as beneficial?
Rate this on a scale of 1–5 (1 = not beneficial, 5 = highly beneficial)



	Is the client motivated to try meditating?
Rate this on a scale of 1–5 (1 = not very open, 5 = very open)



	Does the client have spiritual or other beliefs that might affect his or her openness to trying meditation?
If yes, describe.



	Is the client taking mood-altering drugs? 
If yes, describe.



	Does the client feel good about himself or herself?
Rate this on a scale of 1–5 (1 = low self-esteem, 5 = high self-esteem)



	Is the client experiencing physical pain?
Rate this on a scale of 1–5 (1 = none, 5 = almost intolerable)



	Does the client feel socially connected?
Rate this on a scale of 1–5 (1 = socially isolated, 5 = socially connected)



	Can the client comfortably sit or lie for 15 minutes or longer?
Rate this on a scale of 1–5 (1 = low anxiety, 5 = high anxiety)










Based on this preassessment and other background information contained in your client notes, now discuss with your client specific goals and intentions in meditating. (In Chapter 22 we discuss how best to guide—or not guide—different meditation techniques.) Put differently, you are trying to elicit your client’s desired outcomes so that both you and your client are clearer in what meditation options might best support the client. For example, if the client wishes to reduce anxiety and other stress responses, you are likely to recommend (prescribe) a guided relaxation practice designed to reduce unhealthy stress responses. These consciously chosen practices are then the focus of evaluations following each meditation session.






Personal Reflections on Meditation Experience

Ask your client each of these questions, discuss them in turn, and make summary notes for future reference and comparison.


	Describe what you generally experienced while meditating.

	Was there any physical discomfort? If yes:




	Where?

	How intense?

	For how long?

	What was your physical reaction to the discomfort?

	What was your mental reaction to the discomfort?




	Describe what would make you more comfortable while meditating.

	How often did your mind drift into thinking about things that are happening in your life?
Rate this on a scale of 1–5 (1 = constantly, 5 = never)


	When you noticed your mind drifting, did you refocus on breathing?
Rate this on a scale of 1–5 (1 = never, 5 = always)


	Did you enjoy the meditation experience?
Rate this on a scale of 1–5 (1 = never, 5 = always)


	How did you experience my meditation guidance?
Rate this on a scale of 1–5 (1 = distracting, 5 = focusing)

Rate this on a scale of 1–5 (1 = not helpful, 5 = helpful)









Step Three: Developing a Shared Working Assessment

Upon completing the initial client intake and assessments, the next step is to integrate them into a more comprehensive and holistic working assessment of the client’s conditions, limitations, and possibilities. In essence, the objective here is to more clearly identify the root of the client’s difficulties, which will later help inform goals in exploring yoga therapy. By working assessment we mean to emphasize that it is both the initial and ongoing primary basis upon which you and your client will collaborate in discussing, deciding upon, and evaluating a yoga therapy practice plan. In addition to whatever assessments you have conducted, you will ideally have as many of the client’s assessments from other caregivers as possible. Bringing this all together, write a narrative summary that succinctly describes the client and his or her significant presenting conditions and stated intentions. 

Here is an example:

Jane Smith is a 43-year-old Asian female who is married with two teenage children. She is a family law attorney. She reports chronic low back pain, which began three years ago. She is 5 foot 5 inches tall and weighs 155 pounds. The pain is interfering with her work, sleep, and exercise. She has consulted with her primary care physician and was referred to physical therapy based on a diagnosis showing L3–L4 and L4–L5 disc degeneration. She describes a happy and healthy home environment but a highly demanding and stressful job in which she sits for long hours every day working on complex family law matters that are typically highly emotionally charged. She has a well-balanced diet. She practiced yoga in college and recalls its calming effects. She is hopeful of curing her low back problems and having less stress in her life. Her family is very supportive. She has loosely defined spiritual values that she describes as Buddhist but without any regular related practices. She is open to exploring asana, pranayama, and meditation practices but is concerned about becoming more stressed with the required time commitment.

Next, work with your client to review all assessments and to identify areas of greatest significance to them. Here again is an opportunity to educate your client about health conditions borne out in the assessments that yoga therapy might help. For example, in discussing your client’s perception of his or her primary presenting conditions, you can assist in identifying relationships between lifestyle choices, related conditions, and yoga practices. In the preceding example, you might discover and highlight how the client’s approach to her work (sitting for long hours doing emotionally and mentally demanding work) might be a significant factor in her physical posture and related intervertebral disc problems, and how a daily meditation practice might lend to more mindfulness in how she sits and breathes while she is working. Proceed in this way with each significant issue identified in the assessments that might be relevant both to the client’s presenting condition and the overall quality of his or her larger life. 

In reviewing the client’s detailed assessments (yours and others), give particularly careful consideration to the recommendations and prescriptions given by professional health care providers. For example, if your client’s physical therapist has identified contraindicated activities and prescribed certain specific exercises, incorporate them into your working assessment. If you do not understand those recommendations or prescriptions, ask your client’s permission to discuss them with their source. If you are in a collaborative health service setting with colleagues whose training and expertise gives greater insight into specific conditions, solicit their thoughts on the assessments to better identify tendencies or patterns that you and your client might not otherwise see.

Complete the initial working assessment with a clear list of conditions, intentions, and contraindications. Revisit this on a regular basis with your client to assess and appreciate changes, obstacles, and new opportunities for addressing the presenting conditions and cultivating better general health. With this comprehensive working assessment now fully developed, you can move forward in developing a yoga therapy practice treatment plan.

Creating a Therapeutic Yoga Practice Treatment Plan

Whatever one’s condition, the general purpose of yoga is to support people in healthier and more conscious living. In better understanding one’s actual conditions as revealed through the assessment process, self-reflection, and intuition, the next step is to develop clearer intention—even if provisional—about what one wants with respect to curing and healing, and in some cases, preparing for dying. The yoga practice treatment plan then matches client conditions and both immediate and larger life intentions to specific practices that address them. 

How might we clarify intentions? This question is at the heart of the Bhagavad-Gita (where it is framed as dharma, one’s purposeful path in life) and indeed of most spiritual and philosophical allegories and epics. It begins with an even more basic question: Who am I? We usually first come to this question with superficial notions tied to a limited sense of possibilities in life. But as Cope discusses in This Great Work of Your Life, there are deeper layers of our being that can be plumbed through self-reflection and self-examination to more richly reveal essential qualities we might otherwise keep hidden from ourselves.18 When dealing with challenges to our health, these qualities can recede further from awareness as uncertainty and fear come to the fore. But therein are important clues to dharma and intention, for, as Merton put it, “what you fear is an indication of what you seek.”19 Cope takes this further, quoting from the Gospel of Thomas: “If you bring forth what is within you, it will save you; if you do not bring forth what is within you, it will destroy you.”20

Earlier we looked at self-reflective assessments that can reveal these deeper aspects of who we are. In getting closer to intention, we ideally bring these insights forward into another set of reflections, now more decidedly focused on the present and moving forward in one’s life. Pausing to ask just how fully one is living within the realities of his or her life and bringing forth all one might by digging into one’s unique treasure as a human being points even more toward one’s calling, one’s dharma, and one’s actions on his or her life path. This points to the value of engaging with your client to specifically elicit this sankalpa, this definite intention and will that is formed in the mind and heart. Guided heart-centered meditation, self-reflective journaling, and focused conversation are ways of helping a client discover and articulate his or her sankalpa.

In this way and just as with assessments, practice planning becomes a form of treatment as it provides an opportunity to reflect, learn, and explore how life can be made clearer and better. Developed collaboratively, yet no less client-driven, here again you can use the 7Es of communication to convey empathy, warmth, and respect, and to deepen the trusting relationship with your client in the spirit of evoking his or her clearest intention. With this clarity, however provisional it might be, what to do and how to do it become clearer as well.

The practice plan identifies priorities, sets short- and long-term goals, and gives specific strategies to match practices to the client’s conditions and intentions. In working with a client to identify treatment priorities, we want our client to express his or her wishes, appreciating that the time, space, and other resources one has might be relatively limited. In identifying priorities, we recognize these limitations while making informed choices that give greater attention to certain conditions. This is the basis of setting short- and long-term goals, with the understanding that perhaps several short-term goals—think of them as the means—will become the long-term goal. 

In getting closer to specific goals, it is helpful to work both forward from where one is now and backward from where one imagines being in terms of conditions. We look forward from the immediate moment, informed as it is by all we have done to bring light to our conditions. In moving forward we begin with a single step oriented toward an initial goal. We take further steps forward from there toward our intention. In some cases our intention might be something we can immediately realize, such as showing up for an appointment or going for a daily walk. But before slipping into immediate action, it is helpful to look from the other direction.

Our greater intentions might be grander or not so immediately realizable as to be part of short-term goals, which points to longer-term goals. Whatever one’s ultimate goal might be, its realization occurs through the actions one takes starting in the present. Nonetheless, without a sense of where we might ultimately want to go, we are likely to get lost along the way. Thus, the map of one’s practice plan should identify the longest-term goals and then pose questions that lead to what we call a gap analysis. Here is your condition and there is your farthest yet grandest intention; how do you connect the dots? By first identifying whatever chasm might exist between one’s immediate condition and longest-term goals, one can subsequently identify the series of steps to get from here to there.

This is all about parinamavada—the constancy of change—and vinyasa krama—to place in a special way in support of gradual progression toward a goal. Although these two concepts are more commonly applied to planning and sequencing yoga classes, they can be more expansively applied to life, health, and healing.21 Our most immediate short-term goal should be informed by our ultimate ideal, just as that goal is informed by our immediate condition. This ensures that we take conscious steps that lead us forward in keeping with our intention and in the direction of whatever our intention most celebrates. 

We want to be careful to devise practice plans based on student conditions and intentions and not to assume that every client will benefit from the same approach. We state this primarily because there is a tendency among caregivers in offering treatments to first or only consider what they personally offer. Go to a neurologist, acupuncturist, or ayurvedic doctor for a migraine headache and each will most likely recommend treatments that they offer. Thus, the ayurvedic doctor typically begins with doshic constitution and aims to pacify aggravated doshas and purify and strengthen the entirety of one’s being through panchakarma therapies.22 Although these treatments might be beneficial to a particular client, there are other treatments that might be more beneficial, including those that keep with the client’s values, sensibilities, and financial health. 

With these general principles and strategic sensibilities in mind, we turn to the practice plan itself. You might use a different form or no form at all. Regardless, we recommend having a written expression of whatever course of treatment you and your client agree upon. Consider including the details in Table 19-3.


Table 19-3: Practice Planning Background




	Item	Client Information


	Date	


	Name, gender, date of birth, contact info, emergency contact info	


	Medical provider information	


	Doctor’s name and contact info	


	Current health history	


	Subjective presenting complaints	


	Describe severity of symptoms (minimal to severe) and frequency (occasional, intermittent, frequent, constant)	


	Mechanism of onset for primary complaint	


	Date of onset	


	Onset	


	
	Acute trauma



	


	
	Worsening of prior condition



	


	
	Repetitive motion



	


	
	Gradual onset



	


	
	Chronic



	


	
	Other



	


	
	Describe the details of the onset as specifically as possible:



	


	Date(s) of significant changes (better or worse)	


	Vital Signs	


	Height, weight, blood pressure, temperature	


	Summary of Assessments	


	Physical	


	Breath/energy	


	Mental/emotional	


	Other assessments (x-ray, blood pressure, range of motion, respiratory)	


	Possible contraindications for particular yoga therapy treatments (explain checked items)	


	
	Arthritis



	


	
	Circulatory or cardiovascular disorders



	


	
	Infection



	


	
	Neurological disorders



	


	
	Osteoporosis



	


	
	Pregnancy



	


	
	Scoliosis



	


	Concurrent care	


	
	Provider



	


	
	Type of care



	


	
	Dates



	


	Consensus on concerns, diagnoses, and goals	


	Practice plan	


	Dates (beginning and provisional ending dates of treatments)	


	Recommended treatments	


	
	Asana



	


	
	Seated



	


	
	Lying



	


	
	Standing



	


	
	Pranayama



	


	
	Ujjayi



	


	
	Viloma



	


	
	Kumbhakas



	


	
	Nadi shodhana



	


	
	Kapalabhati



	


	
	Other



	


	
	Specific pranayama



	


	
	Meditation



	


	
	Food



	


	Number and frequency of recommended practice sessions	


	Number and frequency of recommended visits	


	Client home care	


	Complicating factors	





The quality of your relationship with a client and the related quality of your assessments and discussions with your client regarding their conditions and intentions will largely determine the quality of the practice plan. In building upon your existing relationship, you must now discuss what to do to address your client’s health concerns and find agreement on a certain course of treatments over a defined period of time—all of which will change to some degree as the practices and your healing relationship with your client develop further. Now you will fully tap into your knowledge of all aspects of yoga, complementary healing practices, and your understanding of your client’s disorders and pathologies. 


	On the general application of yoga and complementary healing practices, see the chapters in Part IV. 

	On the specific application of yoga and complementary healing practices to specific conditions, see the chapters in Part V. 

	On human physiological systems and their discontents, review the chapters in Part II.



The practice plan should identify specific incremental steps leading to a set of short-term goals that in turn lead toward more of the client’s long-term goals. Each step should specify practices, including their order, duration, and repetition. They should reinforce the short-term goals in tangible ways (and, if possible, measurably). The exact way that you and your client craft the practice plan will ideally embody realistic goals, informative exchanges, and creative exploration. 

When John Steinbeck adapted a stanza of Robert Burns’s 1785 poem “To a Mouse, on Turning Her Up in Her Nest with the Plough” to entitle his book Of Mice and Men, he left off the passage’s preface—“the best-laid schemes”—as well as the kicker, which in English is “often go awry.”23 We start as best we can, we plan as best we can, and we serve as best we can. In serving we listen, and in listening we come to better appreciate that which we thought might not be so, or not just so. People, conditions, and intentions change. Experience in action generates new insights. The plan, what we may have once considered so perfect, always remains open as a living document to visit and revisit even as it is being implemented.

Implementing a Therapeutic Yoga Practice Treatment Plan

The treatment plan is a reflection of your relationship with a client. It is the template indicating what actions your client might take to improve his or her health. It provides a common reference for discussing progress toward your student’s health goals. Yet it is only as valuable as the consistency with which it is implemented: the client’s commitment to exploring actions given in the practice plan, your fulfillment of your role in guiding those actions and providing ongoing connection with your student, and your evaluation of ongoing outcomes. As C. Everett Koop famously quipped when he was U.S. Surgeon General, “drugs don’t work in patients who don’t take them.”24 Without strong adherence to the practice plan, the plan has little value.

This leads us to the first and most important point in implementation, which is to stay as attuned as one can to a client’s progress through ongoing communication and scheduled follow-up conversations and evaluations of efficacy and progress. From the beginning, regularly check in with your client to assess how they are feeling about the practices. The following questions can help frame this dialogue:


	How do you feel today?

	What is new or different in what you are experiencing?

	How do you feel while doing the ________________________________ practice?

	What, if anything, seems difficult or confusing?

	What part of the ________________________________ practice feels best to you? Why do you think that is?

	What new experiences are you having that perhaps pertain to your conditions and intentions?

	What, if anything, in these practices would you like to change?



Most yoga practice treatment plans include personally and directly guided one-on-one practices as well as home-based practices in which the student practices independently. It is particularly important to discuss home practices as most yoga students are less focused and self-disciplined in home practices versus group classes in the presence of peers and one’s yoga teacher. Conveying ongoing moral support to your client will reinforce their commitment to consistently doing what is recommended in their plan. 

In providing consistent attention and follow-up with your client, take progress notes to highlight any observations you and your client make about the challenges and benefits of each part of the practices. Use these notes as an addendum to the plan, regularly revisiting and refining goals and how best to get at them. Set specific dates for more comprehensive reviews of experience and progress, modifying the plan in accordance with giving the greatest benefits to your client.

More specific aspects of implementation take shape around the specific practices given in the plan. In the following chapters we will look closely at essential yoga practices and other healing practices, specific elements of which can be adapted to the uniquely indicated conditions and intentions of a client. As such elements are incorporated into the plan, each should have corresponding evaluation components that provide formative assessments of their relative support of the client’s health.






Part IV

Yoga Therapy Practices



A seemingly endless array of yoga practices are offered in the contemporary world. Most tap into one or more of the many streams of yoga flowing from the past, even if only in name or claim, whereas others are more an expression of largely modern innovation. Some claim to fully embrace and teach an unadulterated ancient tradition thought to have been passed down through an uninterrupted lineage. Some eschew references to ancient sources, emphasizing only those modern influences that seem consistent with the modern values or cultural sensibilities to which one subscribes. Although confusing to many observers and practitioners, the beauty of this diversity for yoga therapy rests in the vast range of options for appropriately individualizing healing practices.

The other side of this beauty is confusion in describing or defining yoga in a way that is acceptable to all who practice it. Some of us must always start with a certain Veda, Upanishad, Sutra, or Shastra, with various lineages, styles, and brands claiming that this one is the original, true, or best source. Such a claim is often accompanied by the denigration of other approaches as distorted, fake, or even harmful. Given our focus on yoga therapy for curing and healing various maladies, we care less about specific or grand historical claims—many of which will likely remain a matter of assertion and speculation—than the evidence-based health benefits of specific practices. We are willing to bear the criticism of selectivity in focusing on some practices over others if only to support this intention. However, due to the widespread teaching of many practices that may or may not be healthy, we widen our discussion to give attention to a broad set of practices commonly taught in today’s yoga studios and schools. 

Here we focus primarily on the integrally interrelated asana, pranayama, and meditation practices of traditional Hatha yoga and their contemporary expressions that are most relevant to the adaptive treatments offered in yoga therapy. Although they are interrelated, we devote separate chapters to each practice.
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Asana Practices




There are very few human beings who receive the truth, complete and staggering, by instant illumination. Most of them acquire it fragment by fragment, on a small scale, by successive developments, cellularly, like a laborious mosaic.

—Anais Nin



The contemporary world of asana theory and practice is like a vast sea of swirling currents and tides, some carrying the ships of defined methods and others appearing and disappearing with frequent yet unpredictable waves that blend creativity with relative continuity. Postural practices are common to most, even if different approaches are mutually unrecognizable and for some practitioners the cause of raised eyebrows when described as yoga. Some devoted traditional students might not recognize asana on paddleboards or entwined aerial silks as yoga, just as those devoted to the relatively dynamic practices of flow styles of yoga might not recognize a practice involving chairs, blocks, and straps as yoga. Each of the myriad approaches are said by their proponents to offer some benefit in living a better, healthier life, with some going as far as to claim complete self-transformation that leads to a spiritual or material promised land. Within these broad claims are specific assertions about the basic purpose, path, and fruit of yoga, with adherents of some approaches asserting that the practice must be done in a precisely prescribed way, typically under the unquestioned direction of a guru or elevated teacher, particularly when there are claims of yoga chikitsa, yoga therapy. 

A growing body of evidence shows the effectiveness of asana practices in treating many health conditions, pointing to the potent potential of adapted yoga postural practices in yoga therapy.1 This potential has been most avowedly pursued as part of the historical development of asana practices created through the overarching twentieth century teachings of Tirumalai Krishnamacharya and his direct students, particularly B. K. S. Iyengar, K. Pattabhi Jois, and—more than any—T. K. V. Desikachar.2 The underlying theory of the practices in this lineage is that the life force energy of prana is stagnant, aggravated, or otherwise out of balance as a direct manifestation of living a confused or unconscious life. Well-being occurs only upon opening to conscious living and consciously cultivating the life force, typically in specifically prescribed ways. The primary purpose of asana practice is to condition the physical body in ways that allow prana to flow more fully and in balance within the subtle channels of one’s being. 

Following the teachings given in Swami Swatmarama’s early fourteenth-century Hatha Yoga Pradipika, the leading Krishnamacharya teachers all emphasize the importance (even the primacy) of asana (and for some, its supposed mastery) in order for pranayama to be beneficial rather than harmful. Going further, Iyengar and Desikachar emphasize the importance of postural modification to address the unique conditions of each individual student, including through the elaborate use of yoga props they have largely designed. Iyengar’s major contributions revolve around alignment that is somewhat informed by functional anatomy, modified forms, and supportive props. Desikachar has given us more completely individualized practices based on comprehensive assessment and appreciation of each unique student, which he says was also his father’s approach, called “the viniyoga of Yoga.”3 Desikachar writes that, “The spirit of viniyoga is starting from where one finds oneself. As everybody is different and changes from time to time, there can be no common starting point, and ready-made answers are useless.” Going further, he writes, “Yoga is a mystery” that should be “offered according to the aspiration, requirement, and culture of the individual” and “in stages.”4 In this chapter we expand on this sensibility in exploring the essential elements and techniques of asana practice, starting with a little theory of yoga as a transformation method.

The Heart of Practicing Yoga Asanas

Part of the sublime nature of yoga is that there are infinite possibilities for deepening and refining one’s practice. In playing the edges of effort and ease, exploring balance between surrender and control, and opening to self-understanding and self-transformation, there is no end to how far one can go along the path of awakening to clearer awareness, more integrated well-being, and greater happiness. There are also seemingly infinite styles and approaches to yoga, even different ideas about what yoga is, offering a rich array of practices that any of the seven billion of us sharing this planet might at any given time find most in keeping with whatever brings us to explore this ancient ritual for living in the most healthy and awakened way. It’s a fascinating, challenging, often mysterious path that ultimately reveals the deepest beauty inherent in each of us as we gradually come to discover the balances that most complement and support our diverse values and intentions in life. 

In doing yoga, the best teacher one will ever have is alive and well inside. In every breath, every posture, and all the moments and transitions in between, the inner teacher is offering guidance. The tone, texture, and tempo of the breath blend with myriad sensations arising in the bodymind to suggest how and where one might best go with focused awareness and action.5 There is no universally correct method or technique, no set of rules, no single goal, and no absolute authority beyond what comes to the practitioner through the heart and soul of simply being in it, listening inside, and opening to the possibilities of the amazing qualities of being fully, consciously alive. It’s a personal practice, even if one comes to it and finds in it a more abiding sense of social connection or spiritual being.6

At the risk of stating the obvious, in practicing yoga we all start from where we are—this in contrast to where someone else might think we are or where we ourselves might mistakenly think we are. Many teachers have preconceived or ill-informed ideas about the abilities or interests of their students while many students over- or underestimate their present ability. How might we best navigate these realities? By cultivating a personal practice that reflects our own values, intentions, and conditions, even as these all may (and likely will) evolve.

The Bodymind, Somatics, and Personal Choices in Health and Healing

Matters of self-understanding, self-concept, and sense of meaning in life affect how we might adopt and sustain a healthy lifestyle, something to which yoga and somatics directly speaks. Here we come to squarely focus on questions of bodymind, self-consciousness, and embodied awareness that are at the heart of yoga as a healing modality. Whether one seeks the meaning or purpose of life from methods found in ancient texts, such as the Bhagavad-Gita, Yoga Sutra of Patanjali, or Hatha Yoga Pradipika, or looks to more modern or contemporary sources for guidance and inspiration, or awakens to or cultivates conscious awareness, a more awakened being and a better, healthier life are constants. 

Standing on the edge of the mythical battlefield of the Mahabharata War, Prince Arjuna was frozen in inaction due to misunderstanding the nature of his being; in finding his path (dharma) he became clear in his awareness and thereby able to act consciously and forthrightly in his life. Patanjali similarly identifies the source of human suffering (klesha) that motivates yoga as ignorance of one’s true nature (avidya) that is rooted in a confused bodymind, offering an eight-step approach to betterment that includes moral and practical observances, asana, pranayama, pratyahara (relieving the senses of their external distractions), and meditation as a defined path to blissful being (samadhi). Eleven hundred years later—in the mid-fourteenth century CE—Swatmarama elaborated a specific regimen of self-purification techniques to be followed sequentially by asana (he describes fifteen, mostly sitting), pranayama, mudra, and bandha practices designed to enhance health, curtail mental confusion, and open to liberation (moksha)—all practices that currently find expression across the global yoga landscape.

Seemingly a world away, the Greek philosopher Plato pleaded for “an equal and healthy balance between [body and mind]” as his teacher Socrates, who said “no citizen has a right to be an amateur in the matter of physical training ... what a disgrace it is for a man to grow old without ever seeing the beauty and strength of which his body is capable,” trained in dance to refine his bodymind in keeping with the embodied philosophical practice of the time.7 “Even in the act of thinking,” Socrates affirmed, “which is supposed to require [the] least assistance from the body, everyone knows that serious mistakes happen through physical ill-health.”Although imbued with a dualist perspective consonant with the dualism found in classical yoga that posits the material world as an illusion (maya in the Vedas and Upanishads, “ideal forms” in Plato’s thinking), we no less find here the path to a clearer, freer, happier, better life through bodymind integration, clarification, and transformation practices. 

Although most of the ensuing development of Western philosophy would deny the importance of the physical realm—certainly in Cartesian, Kantian, and Hegelian forms of dualism that guaranteed conceptual space for the authority of religious doctrine and social forces that typically denigrate the body, much as in renunciative forms of fundamentalist yoga—by the late nineteenth century, we begin to find recognition that embodied intelligence matters in understanding experience and improving one’s life. The pragmatist philosopher and pioneering psychologist William James affirmed the body’s pervasive influence on awareness and the bodily dimension of thought and emotion, even if in keeping with the Western dualist tradition that situated the ultimate source of consciousness outside the organic human being.8 In his view, we do embody experience, and the meliorative project of pragmatic philosophy and psychology—to make life better—must address how emotion and thought are inextricably interwoven in our tissues and expressed in every aspect of bodily condition.

The American philosopher and educator John Dewey drew from James’s thinking and went further in advocating the integration of the bodymind in experiential ways as “the most practical question we can ask of our civilization.”9 Offering a holistic perspective in a spiritual and philosophical universe dominated by dualist thinking and various forms of theological predeterminism in which an autonomous ego or supernatural force manifests everything, Dewey boldly charted a different path, asserting that we have real choices in our lives—even if the realities of our lives are powerfully conditioned by habits of being, which in traditional yoga philosophy are explained as samskaras inherited from past lives and embodied in the totality of our being. “Habits,” Dewey writes, “are demands for certain kinds of activity …,” the predisposition of which are “… an immensely more intimate and fundamental part of ourselves than are vague, general, conscious choices.”10 Put differently, Dewey builds upon and moves beyond James’s idea that mental and emotional life are embodied by fully situating consciousness in the bodymind and its environmental context, including our social relationships, giving us the idea of reflective body consciousness that is open to constant evolution through deliberate effort.11 He calls for “conscious practice” not in pursuit of an idealized notion of some primordial being or transcendence of this plane of existence, but in the reality of this being, right here and now. Dewey’s daily practice, taught to him by Frederick M. Alexander (as in Alexander Technique fame), focused on recognizing and releasing habitual, unhealthy, self-limiting patterns in the bodymind. As a holistic practice that potentially takes one to the deepest experience of their bodymind, yoga can take this awakening to an altogether deeper level.

The evolution of one’s awareness is an integral aspect of yoga as a transformative process, and in Hatha yoga—the big umbrella over all styles, brands, and lineages utilizing postural and movement techniques—this process is one of awakening and integrating on the path to a more holistic, congruent, and healthy experience in being alive. Put differently, doing yoga is a practice for awakening to our embodiment as organic humans that happens the moment one is present to the experience of breathing and being in this bodymind. For many this is and always will be a spiritual path that is about “being in” (a oneness perspective) or “connecting to” (a dualist perspective) a sense of the infinite or consciousness beyond the bodymind. For others—even if not specifically describing yoga—it’s about fully awakening to the spirit and reality of being a human being, finding meaning, as Mark Johnson proposes, “within the flow of experience that cannot exist without a biological organism engaging its environment.”12 Rather than human thought and experience being essentially illusory or somehow “cut off from the world,” Johnson points us toward an “embodied, experiential view of meaning” expressed through this “phenomenal body”—not the folk concept of the body that’s reduced to biological functioning, but one in which the bodymind is whole.13

Relating this approach to yoga therapy, we are tapping into the concept of somatics. From the Greek soma, meaning “living, aware, bodily person,” somatics assumes that we are in our essence whole beings rather than having the body/mind duality that is pervasive in Western philosophy and medicine as well as Eastern spiritual philosophies, metaphysics, and even ayurveda. Originally drawing on the pioneering work of William James and Wilhelm Reich, a rich array of practices aimed at bodymind integration has developed in the field of somatics, including the Feldenkrais method, Hanna Somatic Education, Ideokinesis, Body-Mind Centering, Postural Integration, Rolfing, and the Trager approach.14 As noted earlier regarding Dewey’s practice of the Alexander Technique, these and other somatic practice methods start from the assumption that emotional and mental experience is embodied rather than residing only in the gray matter of the brain and somehow separate from the body. Embodied emotional and mental complexes are seen in turn as causing or exacerbating physical dysfunction or pathology, blocking the full inner manifestation—what Reich referred to as Life Force, a concept of the breath like yoga’s prana. Indeed, much of somatics is consonant with yoga as a process of healing and self-transformation, starting with the idea of psychic adhesions (yoga’s samskaras) inhibiting or even blocking healthy life on the path to clear awareness (yoga’s samadhi) and health. 

In the view of somatics, self-transformation must address how to release accumulated tension and thereby bring embodied experience to consciousness in a way that allows integration of one’s entire being. Somatics typically uses hands-on techniques, including deep tissue manipulation aimed at releasing deeply held tension. Much of this work uses physical stimulation or manipulation in specific areas of the body to highlight stressful responses in which the sympathetic nervous system—the fight or flight response—is activated. Using specific breathing techniques—some are similar to ujjayi, kapalabhati, and bastrika pranayamas—one then gradually brings more subtle awareness to the overall experience of being in those feelings in the bodymind and with it comes a deeper calm as the parasympathetic nervous system is activated. 

Much of the somatics field is concerned with emotional trauma and related therapies. Although much of the contemporary yoga scene eschews such work in favor of yoga as glorified exercise, yoga originated and has always had as its principle focus fundamental self-transformation that involves movement into clearer awareness or spiritual being. In the Yoga Sutra of Patanjali this is stated as citta vrtti nirodha, or “to calm the fluctuations of the mind,” which are seen as the sources of ignorance of the reality of one’s true being and thus the proximate cause of existential suffering.15 Although Patanjali’s approach to yoga does not involve doing asana practice beyond sitting, he offers a yoga psychology that first describes the condition of the confused mind and then a set of actions—a yoga technology—one can undertake to cultivate a clear and healthy mind. As we’ve explored, several hundred years later Hatha yogis and Tantrikas elaborated various systems of postural practices, breathing techniques, kriyas, and mudras designed as a simpler path to the same goal, albeit along a path of fuller integration of breath and bodymind, and with it the blossoming of the clear consciousness promised by Patanjali’s method. 

Part of the beauty of yoga asana practice is that each different asana highlights tension and other sensation in the body. With more mindful practice, we also come to detect how the different asanas stimulate different emotional and mental reactions; a certain posture done in a particular way, time, or other circumstance tends to generate its own somewhat unique effects on one’s mental experience. Each asana also tends to affect the breath in different ways, however subtle the differences may be. Staying with the breath as we feel it and consciously directing it in the body through mindful visualization in conjunction with physical sensation, we come to realize that we can breathe into the body in conscious ways, consciously directing the breath to places of tension or holding, and in this way come to experience how the breath transforms bodily sensation, emotional feeling, and mental awareness.16

Ancient writings on yoga explain this with the kosha model in which prana—the life force that we cultivate through the breath—is the mediating force unifying body and mind. Rather than starting from the assumption that the body and mind are somehow separate, here we approach the practice as one of awakening to the existing reality of our whole bodymind that we might not think or feel to be whole due to the conditions of the bodymind itself, including the pervasive ideologies, belief systems, and linguistic formulae that reinforce the feeling of duality as being true and natural. 

This awakening is not an automatic process; it takes volition and action—it is the practice! When we breathe consciously into a part of the body as directed by the tension highlighted in an asana, we are creating the opportunity to consciously awaken awareness there. Doing this in each of 840,000 asanas—the number mentioned in the Hatha Yoga Pradipika as a way of saying there is infinite possibility—we gradually awaken awareness throughout the entirety of our being, awakening and expanding embodied (albeit relatively hidden, dazed, and confused) consciousness that is already there.

The specific ways a unique individual’s embodied intelligence manifests in their experience initially may make it practically impossible for them to independently find a way in the various practices that yoga and other healing modalities offer that is safe, sustainable, and effective, often resulting in the reinforcement of lifestyle habits that are self-limiting rather than wholesome and transformational. Even just the part of the nervous system that gives us proprioceptive—“perceiving of self”—awareness is often inaccurate, including our kinesthetic awareness of movement and positioning in space. Self-awareness of deeper qualities of being can be even more elusive in large part due to the psychological condition and philosophical orientation of the person. Clearly informed and appropriately given guidance can thus help in developing and refining self-awareness as one learns to more consciously breathe and cultivate being present and mindful in the bodymind, thereby more consciously opening to the lifestyle choices that best support health, healing, and an abiding sense of wholeness.

The Essential Qualities of Asana Practice

Although there are potentially infinite qualities of asanas as they come to be experienced by the unique persons doing them, we can highlight some qualities that are essential in cultivating yoga practice in a way that makes it more accessible, sustainable, and deeply transformational. 

Sthira Sukham Asanam

Among the most important elements of asana practice is the idea that it is a personal practice, not a comparative or a competitive practice, despite some people doing their best to make it so.17 Exploring with this basic sensibility, the practice will be more safe, sustainable, and transformational. It’s a sensibility—a basic yogic value—that reflects the sole comment on asana found in the Yoga Sutra of Patanjali: sthira sukham asanam—meaning steadiness, ease, and presence of mind (the latter, from the root word as, meaning “to be,” or “to be present,” which I interpret to mean to be here now, fully attuned to one’s immediate experience). 

It is helpful to relate to these as qualities we are always cultivating in the practice. Do note that Patanjali is not describing anything even closely approximating the sort of postural practices that began evolving several hundred years later and eventually became Hatha yoga, which has evolved more in the past seventy-five years than in the previous thousand. Nonetheless, we find the sensibilities of classical yoga brought forward in the earliest verified writing on Hatha practice, the mid-fourteenth-century Hatha Yoga Pradipika, where Swami Swatmarama tells the yogi to have “enthusiasm, perseverance, discrimination, unshakable faith, and courage” to “bring success to yoga” and “get steadiness of body and mind”; later, Swatmarama mentions “being free of fatigue in practicing asana,” suggesting the balance of steadiness and ease earlier emphasized by Patanjali.18

Exploring this, let’s say for a moment that we’re starting a practice standing at the front of the mat (bearing in mind here that the same concepts, qualities, and sensibilities are ideally cultivated regardless of one’s initial postural position—sitting, lying supine, and so on). This standing posture might be Tadasana (Mountain Pose). In it, we are opening to being as steady, at ease, and present as we can be and thereby more naturally open to a deepening sense of balance and equanimity that is well expressed with another Sanskrit term: samasthihi (literally, “equal standing”). For some clients, this simple position is somewhat challenging, especially if held for several minutes or if a student has a condition such as general postural misalignment, advanced pregnancy, multiple sclerosis, leg length discrepancy, or basic weakness. With practice, it’s likely to become easier to find and sustain a sense of samasthihi in this position, especially with proper alignment and energetic actions. If all one did was continue to stand and move into deeper equanimity (or sit or lie supine), this might become more of a meditation practice. But here we are presently focusing on asana, the postural practices that are best explored with conscious breathing and presence of mind (the reciprocal effects of which are further essential aspects of asana practice) and contain the potential for various qualities of self-transformation and healing.

Tapas, Abhyasa, and Vairagya

As we come to the experience in an asana in which we no longer feel any significant effect or effort in being in it, we might simply stay there, being in it, or we might find ourselves opening to a variation of it or transitioning to an asana in which we find it takes some effort to find stability and ease to be just as stable, relaxed, and present. However, if we always practice asanas in a way that involves no effort—that is one path—we might be missing an opportunity to awaken deeper awareness. In going deeper, we open to potentially greater effects through the intensity and diversity of experience that practicing asanas offers. To do yoga most deeply and lastingly, one shows up with the self-discipline (tapas) it takes to practice to the best of our ability, breath by breath, asana by asana, practice by practice, day by day, exploring the edges of possibility and discovering what happens amid it all. With persevering practice—abhyasa—we do stay with it; fully committed to the practice, we proceed with deeper experience and reflection, opening to and learning from the intensity of the experience each breath of the way, all the while allowing the most abiding sense of santosa, contentment.

This involves staying close to the edges of possibility in what we’re doing in our practice, an approach Joel Kramer, a pioneering innovator of contemporary yoga asana practice who significantly influenced the evolution of the practice in the 1960s and 1970s, beautifully and richly describes. As we begin moving into an asana, we come to a place where we feel something starting to happen, what Kramer calls “the primary edge” (I call it the “aha moment”).19 Going further, we come to another “edge” where the bodymind expresses pain, discomfort, or simply blocks further range of motion (I call it the “uh-uh moment”). In a persevering practice, we “play the edge” by staying beyond the “aha” but well enough within the “uh-uh” to have the space to slowly and patiently explore small refining intentional movements. Breath by breath, the edges tend to move—we open more space and create more sustainable ease, thus more easily moving awakening energy throughout the bodymind. If right up against the final edge of possibility or if moving too quickly, there is no space or time for this sense-based refinement and awakening; instead we’re likely to cause injury, reinforce unhealthy habits, or simply burn out on the practice.

As much as fully showing up in the practice and playing the edges of possibility and refinement are essential in doing yoga, there’s another essential quality of the practice, what Patanjali gives as vairagya—nonattachment. In the practice of nonattachment we open to being in the practice with a sense that anything is possible, with spontaneity yet still with self-disciplined effort, all the while identifying more with the deeper intention in our heart—perhaps health, contentment, happiness—than with the performance of a pose or attainment of some static or predetermined goal. Abhyasa and vairagya are thus integrally interrelated elements of a safe, sustainable, and transformational yoga practice that allow us to progress from one place to another with steadiness and ease. Together they give us one of the most basic yogic principles: it’s not about how far you go, but how you go.

Exploring the asanas with a balanced attitude of vairagya and abhyasa helps ensure that we are at least somewhat liberated from attainment-related expectation. By embodying this attitude in every aspect of one’s practice, we more naturally find our way to our inner teacher, utilizing the intensity of physical sensation and the barometer of the breath to guide this effort in our personal practice.

Ujjayi Pranayama

Exploring the asanas with a balanced attitude of vairagya and abhyasa helps ensure that our practice is sustainable. Indeed, an essential element of this balanced approach to sustainable and transformational yoga practice rests in the breath. Curiously, although the classical writings on Hatha yoga give primary emphasis to pranayama (from pra, “to bring forth,” an, “to breathe,” and a combination of ayama, “to expand,” and yama, “to control”), pranayama practice—basic yogic breathing—is typically given little attention in many contemporary yoga classes.20 As with asana practice, with pranayama it’s important to develop the practice gradually and with steadiness and ease.21 However, soft, gentle, subtle ujjayi—“uplifting”—pranayama can be safely practiced by all, including complete beginners, pregnant women, and those with blood-pressure issues, infirmities, and other pathological conditions. The breath itself nourishes our cells and our entire being. The light sound of ujjayi helps us keep our awareness in the breath in a way that makes it easier to cultivate the smooth, balanced, steady flow of every inhalation and exhalation, providing immediate feedback on our movement in, through, and out of the asanas. As such, it is a perfect barometer for sensing and cultivating energetic balance in doing asana practices. If the breath is strained, it’s a sure sign that one has slipped away from steadiness and ease. Rather than trying to squeeze the breath into the asanas and the movements within and between them, ideally our practice finds expression in and through the integrity of the breath. 

Alignment Principles

The functional anatomy and biomechanics of each asana give us its alignment principles, which tell us how best to position the body in each asana. When the alignment principles of any given asana are embodied in the practice, we find easier access to stability and ease while further ensuring the maximum benefits of the practice. When one misunderstands or ignores basic alignment principles, the benefits of the asana can largely be lost while its risks are increased. It is thus important to have a clear idea of where one is going before going into an asana. It is equally important to adapt basic alignment principles to one’s unique conditions. 

Adaptation of the asanas through modified form and the use of props is of utmost importance in utilizing yoga asana practices for healing. Unfortunately, such adaptation is disturbingly absent, ill-informed, or underutilized in many yoga classes, causing many students to 1) have greater difficulty in establishing basic alignment, 2) unnecessarily strain in the asanas, and 3) injure themselves. In Part V we give clear guidance on modifications, including the use of props. Also see my earlier work on guiding the practice for detailed information on alignment, modifications, use of props, and hands-on adjustments, including 857 photos and captions depicting various modified asana forms and use of props in 101 different asanas.22

Energetic Actions

As discussed earlier regarding the balance of stability and ease in the asanas, it is important first to establish the foundation of each asana. From the foundation that one creates through grounding actions and alignment, it is easier then to create other energetic actions that help to refine the integrity of the overall asana. The concept of energetic actions expands on Joel Kramer’s idea of lines of energy. Energetic actions start with running lines of energy to enhance grounding and to help create opening, then from this foundation move into extension, flexion, rotation, lateral flexion, contraction, and expansion, all of which can be highlighted with specific guidance from a skilled teacher. 

For example, in Bakasana (Crane Pose, often erroneously translated as “Crow Pose,” which is Kakasana), the fingers are spread wide apart (the thumbs not so wide as to overstretch the ligaments and place undue pressure on the nerves in the thenar space between the index finger and the thumb), and there is ideally equal pressure across the entire span of each hand as well as out and down through the fingers and thumbs. Meanwhile, one wants to work from this foundation to more fully root the shoulder blades down against the back ribs, fully extend the elbows, squeeze the knees against the outer shoulders (enhanced by the energetic action of pada bandha in the feet as the heels and sides of the balls of the feet are pressed together), elevate the heels toward the buttocks, lightly engage the abdominal core, and thereby elevate the pelvis higher. In Utthita Parsvakonasana (Extended Side Angle Pose), we run a strong line of energy down the back leg and foot to root down while stretching from that rooted foot out through the arm that is stretched overhead. To this we add several energetic actions: pada bandha in the feet, isometric outward spiraling of the front foot to foster alignment of the front knee, thigh, and hip, extension of the back leg, rotation of the torso, external rotation of the upper arm, lengthening of the lower side of the torso, a line of energy from the lower shoulder into the hand and the floor, and expansion of the heart center, all of which can be given with subtle hands-on cues—and all of which lend to the stability, ease, sustainability, refinement, and deepening of the effects of this asana.

Transitioning

How we approach an asana shapes how we experience it and how we can refine it, which in turn influences the experience of coming out of the asana with stability and ease. In transition in, it is important first to establish the initial foundation with the proper alignment of whatever will be the source of grounding along with energetic actions that enhance this foundation and facilitate stable, safe, and comfortable transitional movement. Once in the asana, we apply the breath and energetic actions to refine and deepen our exploration and expression of it. We then apply specific energetic actions to more simply and easily transition out. For example, strongly rooting down through the legs and feet in preparation for Utthita Trikonasana (Extended Triangle Pose) awakens the leg muscles and creates the foundation from which to lengthen in the torso out over the front leg. Once there, the slight energetic action of spiraling the front foot outward (without it moving) helps press the hip of that leg under, toward the other hip, which in combination with pressing the back leg more strongly in extension makes this asana more of a hip opener. In preparing to come out of the asana, if one runs a strong line of energy from the hip to the heel of the back leg, this will make it easier on the lower back in bringing the torso back upright. 

Vinyasa Krama

In bringing these elements of practice more alive in all of practice, the key is to explore in a way that allows us to move more stably, easily, and joyfully in the wise progression of our asana exploration. One aspect of this is in the sequence of actions. In designing specific asana practices tailored to a treatment plan, we ideally create an arc-like structure with specific asanas sequenced in a way that makes the most complex or challenging ones most accessible, safe, and sustainable—and thereby more deeply healing.23 Along the practice path it’s helpful to move from simple to more complex postures, generally warming the body while giving focused attention to areas where one will soon explore and go more deeply. Anticipatory asanas open and stabilize the muscles and joints most involved in the peak, helping to further awaken the deeper embodied intelligence one will tap into when exploring the deeper, more complex peak asanas.

This approach reflects the concept of vinyasa krama, from vinyasa, “to place in a special way,” and krama, “stage,” referring to the effective sequencing of actions. The essence of vinyasa krama is the wisdom of gradual progression, exploring and evolving consciously and methodically, moving steadily and simply from where one is to wherever one is going with the integrated qualities of abhyasa and vairagya. In bringing fuller integration to this practice, we do pratikriyasana, from prati, “opposite,” and kriya, “action,” methodically and creatively resolving whatever tension arises along the path leading to Savasana (Corpse Pose) and beyond with compensatory asanas. Breath by breath, we evolve in and through the practice.

When doing a yoga practice, we come to various asanas. In approaching them, we’re already experiencing sensations. If we’re doing yoga rather than merely exercising, then we’re breathing consciously and using the breath to refine how we’re exploring the asana. Breathing consciously, we’re bringing more conscious awareness into the bodymind, ideally as suggested by the sensations that are arising in the moment, adapting our movement and positioning to be more stable, relaxed, and present. So there’s a dance of the breath with the bodymind, each affecting the other, all of it increasingly experienced as part of the whole of our being. This is the basic practice of always and forever integrating and awakening that is at the heart of yoga asana practice. In it, we can play with different breathing techniques, positions, and visualizations, exploring their various effects, including the inner dialogue and reactions that are an increasingly clear reflective mirror of our deeper qualities of being. These qualities are essential when using asana practices for healing acute or chronic health conditions.

Adaptive Practices

Adaptive practices for healing are ideally informed by the assessments and larger communication processes discussed in Chapters 18 and 19. One can then proceed to offer three forms of support: (1) a safe setting in which clients can explore within their own bodyminds how to move and hold in ways that facilitate the natural healing process; (2) modifications of asanas and use of props in those asanas that help reduce further injury; and (3) asanas that enhance healing. A primary focus is on how to support clients with asana practices that are informed by an understanding of the client’s condition and integrated with other care he or she is receiving. Focused on cultivating healing, wholeness, balance, and radiant well-being, your role as a yoga therapist working with clients is to help them create a healing resonance, doing only what feels good in the practice, consciously moving energy in the sensitive areas, going slowly enough to listen, feel, adapt, and enjoy the process. This very general attitude then allows us to provide the more specific asana practices for healing specific conditions in ways that maximize efficacy and minimize harm. The more specific practice suggestions are given in Part V.
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Pranayama Practices



Breathing consciously is one of the most important parts of Hatha yoga yet often the most elusive. The breath nourishes and guides the asana practice. It is the source of energetic awakening throughout the body. Through conscious breathing we open in the asana practice to learning more about ourselves, cultivating wholeness in body, mind, and spirit. Yet the breath often disappears from awareness amid everything else that is happening in the asana practice. Slipping from awareness, the breath usually fades. Students tend to lose focus, their attention drifting or leaping away from the here and now.1 As the breath fades, students lose subtle awareness of how energy is flowing in their bodies, of the subtlety of sensation in the body, of the unification of bodymind, of refinement in the practice. Maintaining attention to the breath can be especially difficult for new students who are trying to move their bodies into new and often awkward positions while in an unfamiliar place and situation. Even as students progress in their asana practice, their breathing practice typically lags. As asanas become more challenging, limited breathing skills inhibit the deep source of stability and ease found through full and conscious breathing. It is thus essential for teachers to guide students in basic yogic breathing—ujjayi pranayama—and to introduce students to more refined breathing techniques found in the larger art of pranayama.

Pranayama is among the most mystified aspects of yoga. Different schools of yoga describe even its most basic form, ujjayi, in different and conflicting ways. Is it prana-yama, which most agree translates as “breath control” or “control of the life force”? Or is it prana-ayama, which suggests the near opposite: “breath liberation” or “expansion of the life force”?2 Even when demystified by some teachings and teachers, including such authoritative sources as the Hatha Yoga Pradipika and B. K. S. Iyengar, it gains intrigue when students are cautioned that “until the postures are perfected, do not attempt pranayama.”3

This chapter unravels the discovery, development, practices, and teaching of pranayama. We will look briefly at the ancient teachings for insight into the original intentions and techniques of different pranayama practices. We will visit the modern science of respiration for further understanding of the anatomy and physiology of breathing. With this background, we will explore the art of teaching pranayama, starting with helping students rediscover their natural breath. Staying with our emphasis on Hatha yoga, we will explore teaching basic pranayama as part of contemporary asana practices and explore how to teach several more refined pranayama techniques that further balance energy in the bodymind and lead to a deeper sense of integration and overall well-being.

The Discovery and Development of Pranayama

Reflecting on the discovery process of ancient yogis, Dona Holleman reasons that pranayama was first developed by ancient yogis through close observation of the natural cycles of breath in the laboratory of their bodies.4 When simply observing the breath, we first notice the body’s rhythmic movement with each cycle of breath. As we tune in more closely, we discover that slower breathing is more relaxing, faster breathing more energizing. Holleman claims that this awareness led to kapalabhatipranayama (“skull-cleansing” pranayama), in which intense rhythmic breathing energizes the body, which led to another discovery: increased energy can be brought from the “long, snaky circles of the intestines that whorl around themselves, that promote heat” up through the spinal column to the “winding passages” of the brain where chemical (and perhaps alchemical) changes in the brain transform one’s perception and sense of being.5

Exploring natural breathing more closely, we notice the natural pauses between the breaths that, when expanded—especially when empty of breath—lead to the sensation of pranic energy rising along the spine. Done consciously, this is the practice of kumbhaka, or breath retention. Yet sometimes the energy gets blocked rather than rising all the way up. The ancient yogis called these blockages chakras, or wheels of energy. Nadi shodhana pranayama, alternate nostril breathing, balances the flow of prana up through the ida and pingalanadis (energy channels) that rise along and cross the spine at each major chakra, which, when made conscious, allows the upward flow of prana.

Although the breath is the principal vehicle for cultivating prana, pranayama is more than a set of breathing practices: it is a tool for “expanding our usually small reservoir of prana by lengthening, directing, and regulating the movement of the breath and then limiting or restraining the increased pranic energy in the bodymind.”6 This practice of tapping the breath as a tool for cultivating prana—and with it, self-awareness and self-transformation—is found as early as the ancient Vedas, particularly in the Rigveda from more than four thousand years ago. It is given its first detailed discussion in the Prasna Upanishad, where its all-pervasive and life-sustaining nature is likened to the sun. (See Chapter 3 for more on prana.) We first find the emphasis on breath in asana practice in the Yoga Sutra immediately following Patanjali’s definition of asana as sthira sukham asanam in his use of the word prayatna, which is typically translated as “effort.” Srivatsa Ramaswami points out that prayatna is of three types, one of which, jivana prayatna, refers to “efforts made by the individual to maintain life and, more especially, breathing.”7 As we breathe, so we feel, and in breathing more freely and fully, we feel more freely and fully. Although asanas in contemporary Hatha yoga are far more evolved and complex than in Patanjali’s time, the point is to explore asanas with and through the steadiness and ease of the breath, continuously connecting the breath with the bodymind.

The Yoga Sutra tells us that mastering asana precedes breath control, which requires a still body and a calm mind. Many leading teachers abide by this advice. “Attain steadiness and stillness in asanas before introducing breathing techniques,” says B. K. S. Iyengar.8 “When pranayama and asanas are done together,” he stresses, “see that the perfect posture is not disturbed. Until the postures are perfected, do not attempt pranayama.” In this traditional perspective, asana practice develops the physical and mental basis for safely and fully experiencing the benefits of pranayama. Just as asanas should never be forced or imposed, pranayama is best practiced once asanas have removed “the symptoms that arise from obstacles in the personality”—suffering, depression, restlessness, and irregular breathing—that impede the flow of prana.9 Only then, it is said, can the practice of pranayama regulate that flow of prana throughout the body.

The approach taken here departs from this traditional path. If clients practice sthira sukham asanam, there is no danger in exploring pranayama. The table at the end of this chapter offers suggestions on when to teach and whom to teach different pranayama techniques (details on each technique are given in the following pages).

Pranayama enhances respiratory function, improves the circulatory system, and thereby improves digestion and elimination. When the respiratory system is functioning at its best, the natural puriﬁcation systems of the physical body function better as well. Combined with asana practice, pranayama allows us to move energy more easily and thoroughly through the body, especially as the lungs, muscles, and nerves of respiration are reﬁned. Learning to breathe consciously and efficiently, clients can relax more deeply, loosening their grip over unnecessary tension in the body and organs of perception. With deeper relaxation and clearer awareness, clients ﬁnd an easier path to concentration, equanimity, and serenity. In this way, pranayama can help all clients have a healthier life right now while giving them additional tools for deepening and reﬁning their asana and meditation practices. 

Cultivating Basic Breath Awareness

Breathing happens naturally, involuntarily, and unconsciously. This “natural breathing” varies considerably depending on the person’s physical, emotional, mental, and spiritual condition. It is compromised by depression, anxiety, tight or weak respiratory muscles, distraction, lethargy, or ﬂighty energy.10 Under these conditions, the breath is typically shallow, inefﬁcient, and over-relies on secondary respiratory muscles rather than the diaphragm. Instead of assuming clients share a common baseline quality of breath, it is better to guide pranayama practices starting with the natural conditions of each individual student and build from that initial foundation. This starts with guiding clients in developing basic breath awareness. “Learning to breathe well is not an additive process in which you learn speciﬁc techniques for improving the breath you already have,” says Donna Farhi. “It is a process of deconstruction where you learn to identify the things you are already doing that restrict the natural emergence of the breath.”11 This observation process anticipates and develops insight into the possibilities of pranayama as well as deeper somatic awareness, helping to consciously connect breath, body, and mind. 

One can explore this initial awakening of breath awareness by lying on the back, eyes closed, and tuning in to the natural ﬂow of the breath. In this type of exercise, “we do nothing,” suggests Richard Rosen, “but observe what is.”12 In this exploration, notice the subtle qualities of breath sensation through each phase of the breathing cycle, as follows: 


	Inhaling: What does it feel like? What do you feel initiates the inhalation? What ﬁrst happens in your body? How does the sensation of the breath change as it ﬂows in? Where do you feel the breath? What parts of your body are moving? What is the succession of movement? Does the ﬂow slow down, speed up, or seem to get stuck along the way? What does the breath sound like as it ﬂows in? How fully do you inhale? What changes in sensation do you feel in your heart center, across your face, between your temples, as the breath draws in? What ﬂuctuations do you sense in your mind? 

	Filled with breath: What do you feel at the crest of each inhale? What is the length of the natural pause? What sensations do you feel in your body? What ﬂuctuations do you sense in your mind? 

	Exhaling: Where do you ﬁrst feel the movement into exhalation? Does the breath tend to rush out? How does the pace of the exhale change as the breath continues to ﬂow out? What changes do you feel in your body and overall awareness as the breath leaves? How completely do you exhale? What ﬂuctuations do you sense in your mind? 

	Empty of breath: What do you feel when empty of breath? How long do you tend to hold the breath out? Do you feel any gripping or holding? What is the quality of your awareness when empty of breath? What ﬂuctuations do you sense in your mind? 



Repeat this process sitting in an upright position, exploring the differences in sensation in this new relationship to gravity. Once past this initial awareness practice, gain deeper insight by making these observations in a variety of different positions, particularly amid the ﬂow of an asana practice. 

Refining the Flow of the Breath

With this baseline of breath awareness, you explore the development and reﬁnement of your breathing more subtly, discovering how to cultivate sthira sukham asanam more easily while breathing in a variety of different ways. This starts by feeling the contraction and release of your respiratory muscles and the related movements in your body with two types of inhalation and exhalation—puraka and rechaka.13

Puraka—The Inhalation 

A single inhalation is termed puraka, referring to “the intake of cosmic energy by the individual for his growth and progress.”14 Depending on what other actions one is doing—certain asanas, pranayamas, or sitting in meditation—the breath can be received in ways that support those actions. The following exercises are designed to help clients develop and reﬁne their awareness and practice of puraka. In guiding these practices, encourage clients to be receptive to the breath rather than grasp for it. With practice, the breath is received delicately yet fully, steadily yet easily, causing as little disturbance as possible to the bodymind. 

Diaphragmatic Inhalation 


	Lying on the back, ﬂex the hips and knees as if preparing for Setu Bandha Sarvangasana, placing one palm on the belly, the other on the heart center. Feel how complete exhales cause the abdominal muscles to contract. 

	With the following inhalation, feel how the belly expands outward. Continue to focus on this movement, which is caused by the contraction and descent of the diaphragm. 

	Play with varying the extent of exhalation, feeling how this affects the subsequent movement of the belly. Try to allow the spine and ribs to remain relaxed and move only with the movement of breath caused by the diaphragm. 

	Play with starting, stopping, and varying the rate and volume of each breath, concentrating this effort in the diaphragm while feeling the effects elsewhere in the body. Continue this exploration with the palms farther down the belly. 

	Explore directing different volumes of diaphragmatic inhalations into different areas (one side and the other, front and back, lower and higher) in various body positions: lying on the back with the arms extended overhead, curled on the sides, lying on the belly. 

	Finally, explore diaphragmatic inhalations while keeping the abdomen from expanding, using the hands on the ribs to feel the gradual spreading and lifting of the ribs. Try to allow this movement to arise from deep in the thorax rather than at the more superﬁcial level of the ribs. Explore this in different positions. 



Costal Inhalation 


	Sitting comfortably tall in Vajrasana (Thunderbolt Pose, propped if necessary to establish pelvic neutrality and neutral spinal extension), place the palms high on the side ribs. 

	Exhale completely, feeling the side and back ribs draw together and downward. 

	With the inhalations, push the ribs into the hands while allowing the ribs to expand away from one another as the serratus anterior muscles contract, lifting and pulling the ribs back and out. Try to create the movement just in the ribs, keeping the shoulders and belly relaxed while feeling the full expansion of the rib cage and lungs. 

	Next, activate inhalations with the pectoralis major muscles on the top of the chest: pulling the shoulder blades down gently against the back ribs, place the ﬁngertips of one hand in front of the shoulders and the other ﬁngertips on the front ribs in line with the xiphoid process (just below the line of the breast). 

	Inhaling and exhaling, try to feel the contraction of the pectoralis major raising the sternum while spreading the lower and middle ribs apart. 

	Drawing awareness into the higher regions of the chest and lungs, place the ﬁngertips just under the clavicle and try to feel the ribs. 

	Keeping the shoulder blades relaxed down against the back ribs, try to concentrate the inhalation as if breathing into the clavicles, activating the pectoralis minor muscles to open the heart center fully. 

	Try to alternate inhalations using the pectoralis minor and major muscles, feeling how the difference in their resulting movements opens distinct areas of the rib cage. 

	Now explore the highest breathing using the sternocleidomastoids (SCMs) and scalenes. 

	With your ﬁngertips in and slightly above the hollow space between your collarbones, lean the head slightly back to feel the SCMs awaken. Create quick “snifﬁng” inhalations to feel the SCMs contracting. Explore doing this after taking in and holding a full inhale, lifting the sternum, and noticing how this allows you to draw in more breath. 

	Place the ﬁngertips lightly onto the sides of your neck and feel into the texture of the scalenes muscles, which descend from the transverse process of upper cervical vertebrae down and outward to the ﬁrst two ribs. These muscles assist high respiratory movements. 



Rechaka—The Exhalation 

The exhalation is termed rechaka, “the process by which the energy of the body gradually unites with that of the mind,” says B. K. S. Iyengar.15

Abdominal Exhalation 


	Sitting in Vajrasana, slowly and completely exhale out the breath while maintaining the neutral positioning of the lower ribs, feeling the natural contraction of the upper belly just beneath the lower ribs. Notice the tendency of the spine to round forward into ﬂexion. 

	Placing your palms on your belly, repeat this exercise while the spine is extended. 

	Now add mula bandha, lightly contracting and lifting the transverse perineal and deep pelvic muscles. 

	Explore connecting the energetic and muscular lift of mula bandha with the gradual contraction of the abdomen, increasingly awakening the transversus abdominis muscles. 

	Next, try to successively engage the abdominal muscles from below the navel up to the lower ribs as the breath is ﬂowing out. 



Costal Exhalation 


	Placing one palm on your heart and one on your belly, slowly exhale while pulling your sternum back toward your spine and minimizing the abdominal muscles’ contraction. This practice brings awareness to the transversus thoracis muscle, which closes the rib cage in the front. Try to feel the slight ﬂexion of the upper spine as the breath ﬂows out. 

	With the palms on the side ribs, repeat this exercise, feeling how the side ribs lower as the obliques contract and the spine slightly ﬂexes. 

	Place the ﬁngertips on the xiphoid process and repeat this exercise, feeling the front ribs draw lower and in. 



Use these basic inhalation and exhalation practices in your clients’ yoga practices to help develop the balance and integrity of their breathing. Most clients initially ﬁnd the inhalations and exhalations differing in pace, texture, sound, intensity, and duration. Later we will explore variations in the pace of inhalation and exhalation, including equal and unequal ratios between them (sama vritti and visama vritti). With practice, puraka and rechaka come into balance and form the foundation for all other pranayama practices, including ujjayi pranayama. 

Ujjayi Pranayama—Basic Yogic Breathing

The basic breathing technique in Hatha yoga is ujjayi pranayama. Here we breathe through the nose with a very slight narrowing of the throat at the epiglottis (where you feel sensation when coughing or gargling). This increases the vibration of the larynx, creating a soft sound like wind breezing through the trees or the sound of the sea at the seashore. The effects of ujjayi are threefold: (1) the breath is warmed when breathing just through the nose, thus warming the lungs, which warms the blood, which warms the body and helps to awaken the body to natural movement in asanas; (2) the sound and sensation of ujjayi helps in maintaining awareness of the breath ﬂowing with steadiness, ease, and balance; and (3) the rhythmic sound of ujjayi helps to calm the nerves and create a quieter internal practice. 

Some teachings insist that the technique of ujjayi, like other aspects of the practice, is a “secret” that will (and should) reveal itself if the breath is left free in the asana practice.16 Others directly guide clients in ujjayi as part of both asana and pranayama practices. Whether one approach is better than the other is a question that is best resolved in practice, which creates a seeming conundrum: How would a person know if it is beneﬁcial to learn it unless they learn it? Although there does not seem to be any danger in doing ujjayi pranayama in asana practice, it can be taught and practiced in a way that overly restricts the breath, especially when it is taught through the application of jalandhara bandha (an essential part of many other pranayama techniques, but not of ujjayi). As with much of the practice, keeping it simple allows one to utilize an initial sensitizing technique while reﬁning it through one’s own practice. Here is a simple way to explore in discovering and cultivating ujjayi: 


	Sitting comfortably or standing in Tadasana, close your eyes, open your mouth, and breathe as if trying to fog up a mirror. This immediately creates the sound and sensation of ujjayi, bringing awareness to the epiglottis area. 

	Try to create the same sound and sensation while inhaling and exhaling. (The tendency is to do it only on the inhale.) 

	Close your mouth and breathe through your nose with the same sound and sensation. 

	Play with it, creating more or less constriction in your throat and noticing how that affects the ﬂow of breath, its sound, and the overall sensation. 

	Finally, begin treating your ujjayi with a sense of delicacy, exploring how you can breathe more deeply and strongly—yet just as delicately and softly. 



You can immediately apply ujjayi pranayama in your asana practice. Here are some tips on exploring the connection between ujjayi pranayama and asanas: 


	Make the steady, rhythmic, balanced, strong yet soft ﬂow of ujjayi just as important as anything else in your asana practice, cultivating it in a way that changes as little as possible from the beginning to the end of the asana session. 

	Ujjayi can be deliberately varied, using more intensity to fuel more difﬁcult movements, and more ease to generate a deeper sense of calm. 

	Explore the deepening of your asana practice around the integrity of the breath rather than trying to force the breath in attempting asanas. 

	Tune in to ujjayi as a barometer of the energetic effort and physical intensity of the practice, a source of immediate feedback that you can use in reﬁning your practice. 



Deepening and Refining Pranayama Practices

The following pranayama techniques are designed to further reﬁne the awakening of subtle energy and awareness in connecting body, breath, and mind. Each of these techniques builds upon the natural breathing and disciplined puraka-rechaka practices discussed earlier. Explore these deeper methods only after ﬁnding stability and ease with puraka-rechaka and ujjayi. As with exploring other breathing practices, be more interested in relaxation than full performance of the breathing technique. Apply the concept of sthira sukham asanam as a tool for safely exploring pranayama. 

Vritti Pranayama: Fluctuating Breath 

The breath ﬂuctuates in a variety of ways, including in the relative length or duration of inhalations, exhalations, and the pauses in between them. In vritti pranayama, the ratios of these durations are regulated. There are two practices: sama vritti (equal ﬂuctuation) and visama vritti (unequal ﬂuctuation). We will ﬁrst look at practicing these with the inhale and exhale; later, as part of introducing kumbhaka practices, we will apply these qualities to retention. 

Sama Vritti Pranayama


	Begin with natural breath observation. Simply observe the breath without changing it in any way, noticing how it feels ﬂowing in, out, and in the pauses in between. Allow the breath to ﬂow smoothly. 

	Begin counting the duration of your inhalations and exhalations, noting the difference. 

	Next, bring a uniform duration to the inhalations and exhalations, starting with a comfortable count. 

	Gradually, practice by practice, expand the length of the inhalations and exhalations while keeping them in balance. 

	Try to make steadiness and ease more interesting than longer or deeper breaths, breathing only as deeply as you can while staying relaxed and comfortable. 



Visama Vritti Pranayama 


	Start practicing visama vritti pranayama with sama vritti. At the end of a natural and balanced exhalation try to lengthen the inhalation by a one-count over the exhalation, staying with this for several rounds of breath. 

	Try to watch and sense changes in the quality of the breath as well as subtle physical and mental reactions. 

	Gradually increase the uneven ratio by further lengthening the inhalations, eventually inhaling for twice as long as exhaling. 

	Stay with this for several minutes before returning to natural breathing and then reverse the ratios, gradually lengthening the exhalations over the inhalations. 



Kumbhaka: Breath Retention 

Kumbhaka is the practice of staying with and expanding the natural pause between inhalations and exhalations.17 In holding the breath in these pauses, the bodymind becomes more still and clear. There are two forms: antara kumbhaka is retention of the inhalation; bahya kumbhaka is retention of the exhalation.18 It is important to develop these practices slowly, gradually reﬁning the neuromuscular intelligence of the diaphragm, intercostals, and other secondary respiratory muscles. This practice should not cause any strain in the body or mind. Take it easy in expanding the duration of retention. Explore as follows: 

Antara Kumbhaka 


	Sitting in a comfortable upright position, come into natural breathing with balanced puraka-rechaka (sama vritti pranayama). 

	Bring in ujjayi pranayama, the gradual deepening of the breath. The spine should be naturally erect and relaxed, the heart center spacious and soft, the brain as light and quiet as possible in that moment. 

	Using the basic breath awareness practices discussed earlier, focus your attention on the natural pause at the crest of the inhalations, noticing what happens in your bodymind and larger sense of being in that space. 

	Allow a feeling of seamless movement into and out of the pause, staying with this simple practice for several rounds of breath. 

	Explore antara kumbhaka, retaining the inhalations for a few seconds. 

	Hold the breath with as little effort as possible while tuning in to the shifting sensations in your body and mental awareness. 

	In transitioning into the exhalation, the tendency is for the breath to rush out; if that happens, try a shorter duration of retention. 

	After one antara kumbhaka, do several rounds of ujjayi pranayama, restoring the lungs to their natural condition. The rhythm of inhalation and exhalation should be smooth and steady before initiating further antara kumbhaka. 

	Next, gradually lengthen the duration of retention, but only so far as there is no strain, imbalance in inhalations and exhalations, or gripping or collapsing in the lungs. 

	Explore expanding the retention by one or two counts in each sitting, eventually holding the breath as long as you can with complete comfort. 

	When you can easily retain the breath for ﬁfteen seconds, you can fully develop the antara kumbhaka practice by engaging mula bandha, uddiyana bandha, and jalandhara bandha, thereby containing the pranic energy. 



Bahya Kumbhaka 


	Begin bahya kumbhaka after you are at ease doing antara kumbhaka. 

	Start with ujjayi, bringing attention to the natural pause when empty of breath. Do several rounds of ujjayi, reﬁning awareness of the movement in and out of that pause. 

	With the ﬁrst few retentions of the exhalation, hold for just one count and then do several rounds of seamless ujjayi before repeating. 

	Gradually expand the count, staying with simple retention. Try to keep your eyes, face, throat, and heart center soft and not to grip in your belly. 

	Unlike inhalations, exhalations naturally stimulate mula bandha and uddiyana bandha. Explore activating the bandhas along with bahya kumbhaka, starting with trying to sustain mula bandha while breathing and retaining the breath. 

	Begin uddiyana bandha when you can comfortably hold the breath out for three counts. When pulling the belly back toward the spine and up toward the diaphragm, you may feel a gripping in the chest, throat, and head. If this happens, back off. 

	To release bahya kumbhaka, it is important ﬁrst to completely relax the belly and thereby allow the diaphragm to do its natural work; then consciously ease the breath in. 

	If the breath rushes in, it was held in bahya kumbhaka for too long. 

	Gradually develop this practice by lengthening the duration of retention and by adding antara kumbhaka in the same rounds of breath. 

	Applying vritti pranayama to kumbhaka practice, ﬁrst do sama in each of the four phases of the breath cycle: cultivate an equal duration in puraka, rechaka, antara kumbhaka, and bahya kumbhaka, starting with a three-count and gradually lengthening. 

	Pay close attention to the transitions between each phase while maintaining mental focus, emotional calm, and physical ease. When you can comfortably sustain this practice for a few minutes with at least a ﬁve-count in each phase, gradually begin visama vritti, varying the duration of puraka, rechaka, antara kumbhaka, and bahya kumbhaka in a gradual manner. 

	Working with breath ratios, start by increasing antara kumbhaka to 2:1 over puraka and rechaka, allowing the natural pause when empty of breath. Then gradually increase this ratio, working up to 4:1. When at 3:1, begin gradually extending the duration of rechaka eventually to a ratio of 2:1 over puraka. 

	Add bahya kumbhaka, starting with a two-count retention and working up to the same duration as puraka. 

	Continuing this practice, eventually puraka and bahya kumbhaka are the same duration, antara kumbhaka is 4:1 over puraka, and rechaka is 2:1 over puraka. 

	The tendency in this practice is to gasp for air; extend durations only as much as the rhythm remains steady. 



After you have reﬁned your vritti pranayama and kumbhaka practices, begin blending these practices, as follows.

Viloma: Against the Grain 

The term viloma, which in literal translation means “anti-hair,” refers to going against the natural line or movement of the breath. In viloma pranayama, one repeatedly pauses during puraka and/or rechaka while changing as little as possible in the positioning and engagement of the diaphragm, rib cage, and lungs. With practice, one’s awareness is steady throughout each cycle of breath, the nerves calm and quiet in support of both ﬂow and pause. Begin by sitting up comfortably tall and do several rounds of ujjayi pranayama, focusing on the balance and ease in the breath, then explore as follows: 


	After a complete exhalation, inhale to half your capacity and hold the breath there for a few seconds before completing the inhalation. 

	Repeat several times before adding a second interruption to the inhalation, continuing in this way until you reach ﬁve pauses, and only so long as there is no strain or fatigue. 

	Follow this with several rounds of ujjayi pranayama before resting in Savasana. 

	Next, repeat this exercise with pauses in the exhalations only. With each interruption, bring slightly greater awareness and engagement to mula bandha and a light, gradual uddiyana bandha. 

	When the lungs are empty, let the diaphragm relax and the belly draw farther back and up before easing into the inhalation. 

	After resting in Savasana for a few minutes, do viloma pranayama on both the inhalation and exhalation. 

	Experienced clients whose basic viloma pranayama is free of strain can do the full practice of this technique in which kumbhaka is performed. 

	Start with antara kumbhaka following a viloma pranayama inhalation in which there are one or more interruptions, keeping the diaphragm soft during the pauses. 

	With the antara kumbhaka, retain the inhalation for two or three seconds before rechaka, gradually holding for longer with mula bandha and uddiyana bandha. 

	After gradually developing this practice for up to ten minutes in each sitting, do viloma pranayama exhalations as described earlier, followed by bahya kumbhaka, gradually increasing the viloma interruptions and the length of bahya kumbhaka. 

	For the full practice of viloma pranayama, explore viloma inhalations and exhalations along with antara and bahya kumbhaka, slowly lengthening the practice. 



Kapalabhati: Cultivating Light 

Kapalabhati (from kapala, “skull,” and bhati, “luster”) pranayama energizes the entire body by tremendously oxygenating the blood supply and creating a feeling of exhilaration.19 In natural breathing, the inhalation is active; that is, it is activated by muscles, whereas the exhalation is passive, resulting from contraction of the elastic lungs. This is reversed in kapalabhati pranayama: the exhalations are made active and inhalations passive. The technique described here is from the Hatha Yoga Pradipika (II.35). The Gheranda Samhita offers other forms of kapalabhati that blend this technique with nadi shodhana pranayama (which is covered in a bit). 


	Start by doing several rounds of ujjayi pranayama, warming and awakening the lungs while activating mula bandha. 

	After completion of an ujjayi exhalation, the breath is drawn in halfway and then rapidly and repeatedly blasted out through the nose, with a slight pause when empty of breath. The sound is in the nostrils, not the throat. 

	The inhalation happens naturally. 

	In the early development of this practice, do twenty-ﬁve rapid exhalations, then ﬁll your lungs and perform antara kumbhaka for a few counts before releasing the breath and relaxing. 

	After this and each successive round, draw your attention to the sensations you feel in your head, perhaps sensing the calming and clearing effects of this practice. 

	Gradually increase to several minutes of sustained kapalabhati followed by kumbhakas. 

	Complete the kapalabhati practice with Savasana or move into the asana practice. 

	Explore kapalabhati sitting still, sitting while taking one to two minutes to reach the arms outward and up overhead, in Shishula Phalakasana (Dolphin Plank Pose) or in Ardha Navasana (Half Boat Pose). 



Bhastrika: The Fiery Bellows Breath 

Bhastrika (“bellows”) pranayama is similar to kapalabhati, though more intense in fanning the ﬂames of inner ﬁre. Introduce clients to this technique only after they are comfortable in the kapalabhati practice. Here both the inhalations and exhalations are done through the nostrils vigorously and in rapid succession. Unlike kapalabhati, there is no pause after the exhalation. 


	Start sitting and doing ujjayi pranayama. 

	Initiate bhastrika by quickly blasting out the breath after a half inhalation. 

	Make the following inhalation just as strong and quick as the exhalation, followed by a strong and quick exhalation, completing one round of bhastrika. The sound should come from the nose, not the throat. 

	Do ﬁve to ten rounds, ending with an exhalation and several rounds of ujjayi pranayama, then repeat three or more times. 

	Gradually increase the number of cycles in each round and the number of rounds in each sitting, eventually sustaining bhastrika for ﬁve to ten minutes. 

	Rest in Savasana. 



Sitali: Cooling Breath 

The purpose of sitali (“cooling”) pranayama is to cool and calm the physical body and mind. It can be done at any time, including during asana practice and after ﬁery pranayamas such as kapalabhati. Here the tongue is extended slightly out of the mouth and its sides curled up to form a channel. (The ability to create this channel is genetic; some people can do it, others can’t. If you can’t curl your tongue, visualize the curling and continue with the practice.) Explore as follows: 


	Sitting comfortably, close the eyes and relax. 

	Extend the tongue and curl its sides to create a channel for moisture. 

	Slowly and deeply draw in the breath across the tongue, sensing the breath becoming moist and cool as it passes across the tongue. 

	Then close the mouth and slowly exhale through the nose. 

	Repeat this ten times, then relax. 

	Gradually build up the sitali practice for up to ﬁfteen minutes. 

	Over time explore variations that include antara kumbhaka (with mula bandha and jalandhara bandha) and viloma pranayama. 



Anuloma and Pratiloma: Delicate Regulation of Breath

Anu, meaning “along with,” and prati, meaning “against,” give us pranayama practices in which one uses the ﬁngers to delicately prolong the exhalations (in anuloma) and inhalations (in pratiloma). Done in stages, these practices help to cultivate stronger breath control amid deepening ease. Explore as follows: 


	Sit comfortably and do several rounds of ujjayi pranayama. 

	Beginning with anuloma pranayama, exhale completely and then slowly and deeply inhale through the nose. 

	At the crest of the inhalation, use the ﬁngers to partially close the nostrils, being attentive to applying pressure evenly on each side of the nose. 

	Slowly and completely exhale, feeling the natural pause when empty of breath. 

	Release the ﬁngers and take a deep inhalation, then reapply the ﬁngers for a controlled exhalation. Make the exhalation about twice as long as the inhalation. 

	Continue for ﬁve to twenty minutes, then rest in Savasana. 

	For pratiloma pranayama, practice as described for anuloma, but switch to using the ﬁngers and slowing the breath with the inhalations instead of the exhalations. 

	Experienced clients able to remain calm with basic anuloma pranayama and pratiloma pranayama can explore variations that include antara kumbhaka (with mula bandha and jalandhara bandha), bahya kumbhaka (with mula bandha, uddiyana bandha, and jalandhara bandha), viloma pranayama, and nadi shodhana (covered later). 



Suryabheda: Stimulating Vitality 

Suryabheda (from surya, “sun,” and bheda, “to pierce”) pranayama is said to pierce the pingalanadi and activate pranic energy. The pingalanadi receives prana through the right nostril. In suryabheda pranayama, the ﬁngers are applied to the nostrils to regulate the breath: 


	Sit comfortably and do several rounds of ujjayi pranayama. 

	Draw the ﬁngers to the nostrils as described in the following “Nadi Shodhana” section, blocking the left nostril. 

	Inhale slowly and deeply through the right nostril, close both nostrils, and perform antara kumbhaka for a few seconds with mula bandha and jalandhara bandha. 

	Release jalandhara bandha, open the left nostril, and exhale slowly and completely. 

	This completes one cycle of suryabheda pranayama. Repeat for up to thirty minutes, followed by Savasana. 

	Explore the permutations of viloma pranayama, as discussed earlier, with suryabheda. 



Chandrabheda: Calming Energy 

In chandrabheda (from chandra, “moon,” and bheda, “to pierce”) pranayama, energy is directed in through the left nostril to the ida nadi, calming the body and mind. The practice is precisely the opposite of suryabheda pranayama. There is nothing written about chandrabheda pranayama in the traditional Hatha yoga literature, but it is described in the Yoga Chudamani Upanishad.20 Explore this practice with the same techniques applied in suryabheda, reversing sides and applying antara kumbhaka. 

Nadi Shodhana: Alternate Nostril Breathing 

The Hatha Yoga Pradipika and other classical yoga texts describe nadi shodhana pranayama without giving it this name. This practice is said to activate and balance the ida and pingalanadis and harmonize the hemispheres of the brain. In its basic form, nadi shodhana combines puraka as performed in pratiloma and rechaka as in anuloma. More advanced variations add kumbhakas and bandhas.21 This highly contemplative practice is, as B. K. S. Iyengar puts it, “one of delicate adjustments. The brain and the ﬁngers must learn to act together in channeling the in and out breaths while in constant communication with each other.”22 It is, he continues, “the most difﬁcult, complex, and reﬁned of all pranayamas. It is the ultimate in sensitive self-observation and control. When reﬁned to its subtlest level it takes one to the innermost self.” Explore this technique as follows:23


	Sit comfortably and practice ujjayi pranayama for a few minutes. 

	Place the ﬁngertips on one side of the nose, the thumb on the other side, just below the slight notch about halfway down the side of the nose. Try to place the ﬁngers with even pressure on the left and right sides of the nose, maintaining steady contact while keeping the nostrils fully open. 

	While continuing ujjayi pranayama, play with slightly varying the pressure of the ﬁngers, becoming more sensitive to the effects of the ﬁne ﬁnger adjustments. 



Technique 1: Basic nadi shodhana (with suryabheda and chandrabheda pranayama) 


	After a complete exhalation, close the left nostril and slowly inhale through the right. 

	At the crest of the inhalation, close the right nostril and slowly exhale through the left. 

	Empty of breath, fully inhale through the left, close the left, and exhale through the right. 

	Continue with this initial form of alternate nostril breathing for up to ﬁve minutes, cultivating the smooth and steady ﬂow of the breath while remaining relaxed and calm. 



Technique 2: Nadi shodhana with viloma pranayama 


	Begin as described for Technique 1 and do two or three rounds of basic nadi shodhana. 

	After a complete exhalation through the right nostril, inhale through the right to the halfway point of the inhalation, ﬁrmly close both nostrils and hold for a few seconds, then slowly complete the inhalation through the right nostril. 

	Whenever cued to hold the breath, use the ﬁngers to close both nostrils. 

	Exhaling through the left nostril, stop halfway, hold the breath for a few seconds, then complete the exhalation through the left nostril. 

	Inhaling through the left nostril, hold at the halfway point for a few seconds, then complete the inhalation through the left nostril. 

	Exhaling through the right nostril, stop halfway, hold the breath for a few seconds, then complete the exhalation through the right nostril. 

	This completes one round. Explore deepening this practice by adding pauses and lengthening their duration, eventually pausing ﬁve times on each side for ten seconds each. 

	Make the steady, comfortable ﬂow of the breath more important than the number or duration of pauses. 



Technique 3: Nadi shodhana with kumbhakas 


	Begin as described for Technique 1 and do two or three rounds of basic nadi shodhana. 

	Start with antara kumbhaka. After a complete exhalation through the right nostril, slowly inhale through the right nostril and hold the breath in for a few seconds, closing both nostrils and engaging mula bandha and jalandhara bandha. 

	Maintaining mula bandha, release jalandhara bandha and slowly ease the breath out through the left nostril. 

	Ease the breath in through the left nostril and hold the breath in for a few seconds, closing both nostrils and engaging mula bandha and jalandhara bandha. 

	Maintaining mula bandha, release jalandhara bandha and slowly ease the breath out through the right nostril. Continue for several cycles. 

	Add bahya kumbhaka. Continuing as just described, at the end of the exhalation hold the breath out and engage uddiyana bandha, as described in introducing bahya kumbhaka. 

	Completely release uddiyana bandha before easing in the breath. Continue for several cycles, exploring longer retention with both antara and bahya (up to thirty seconds with antara and ﬁfteen seconds with bahya). 



Technique 4: Nadi shodhana with vilomas and kumbhakas 


	Start with the practice described in Technique 1, adding viloma pauses. 

	Start with one pause for a few seconds, then add more pauses, each held for a few seconds. When comfortable with three pauses held for three seconds each on both the inhalations and exhalations, add antara and bahya kumbhakas for a few seconds. 

	Gradually lengthen the pauses and retentions, working up to ﬁve pauses of ﬁve seconds each, antara kumbhaka of thirty seconds, and bahya kumbhaka of ﬁfteen seconds. 



Technique 5: Nadi shodhana with kapalabhati pranayama 


	This innovative pranayama technique should be practiced only when comfortable with the previous nadi shodhana practices. The effect is far more intense than the other techniques. Practice only as strongly as you can remain calm and quiet inside. 

	Do ﬁve rounds of nadi shodhana as described in Technique 1. After a complete exhalation, inhale halfway through the right nostril, keep the left nostril closed, and engage mula bandha. 

	Repeatedly and quickly blast the breath out through the right nostril for up to one minute (eventually several minutes), as described for kapalabhati pranayama. 

	Inhale deeply through the right nostril and hold the breath, antara kumbhaka, for as long as can be comfortably maintained, then slowly exhale through the left nostril. Inhale through the left and exhale through the right. 

	Do several rounds of soft ujjayi pranayama and switch sides. 

	Rest in Savasana. 



Consciously Cultivating Energy

The heart of yoga practice is the conscious awakening and movement of energy that creates a feeling of being fully alive and aware of the wholeness of one’s being in the world. Although asana practice is an essential part of this awakening, conscious pranayama most distinguishes yoga from physical exercise. If all you do in practicing yoga is breathe consciously and feel yourself more subtly and holistically through the breath as you explore in the universe of your bodymind and spirit, you will be healthier. Blending pranayama practices with asana practices and meditation will take you even further along the path of living joyfully and consciously. 


Table 21-1: When and to Whom to Teach Pranayama




	Pranayama Technique	When	Who


	Natural Breathing	Excellent way to initiate all practices.	All clients.


	Ujjayi	Teach at the beginning of every practice.	All clients.


	Sama Vritti	Teach in conjunction with natural breathing and ujjayi.	All clients.


	Visama Vritti	Teach in conjunction with natural breathing and ujjayi.	All clients.


	Antara Kumbhaka	Teach in conjunction with ujjayi as a means of expanding and refining breath capacity.	Clients at ease with ujjayi and experienced with bandhas; not for clients who are experiencing eye or ear complaints, or for those with high blood pressure.


	Bahya Kumbhaka	After developing ease with antara kumbhaka.	Clients at ease with ujjayi and experienced with bandhas; not for clients who are pregnant, experiencing eye or ear complaints, or for those with high blood pressure.


	Viloma	Teach in conjunction with ujjayi as a means of expanding and refining breath capacity.	All clients, especially when experiencing fatigue or anxiety.


	Kapalabhati	Teach at the beginning of practice to stimulate energy, awaken the breath, and more quickly warm the body; teach during asana sequences, especially as part of core awakening. If taught during asanas, teach with students who are either seated, ideally in Hero Pose (Virasana) or in Dolphin Plank Pose (Shishula Phalakasana).	Not for clients who are pregnant, experiencing eye or ear complaints, or for those with high blood pressure.


	Bhastrika	Teach in a pranayama class or as a final energizing practice immediately before Savasana. 	Not for clients who are pregnant, experiencing eye or ear complaints, or for those with high blood pressure.


	Sitali	Whenever you sense clients can benefit from cooling.	All clients.


	Anuloma	Pranayama classes.	Clients familiar and comfortable with ujjayi.


	Pratiloma	Pranayama classes.	Clients familiar and comfortable with ujjayi.


	Surya Bheda	Teach in conjunction with ujjayi.	All clients.


	Chandra Bheda	Traditionally practiced on alternate days from suryabheda.	All clients.


	Nadi Shodhana 1	Beginning of practice.	Experienced clients.


	Nadi Shodhana 2	When comfortable, steady, and at ease with Technique 1.	Experienced clients.


	Nadi Shodhana 3	When comfortable, steady, and at ease with Technique 2.	Clients at ease with ujjayi and experienced with bandhas; not for clients who are pregnant, experiencing eye or ear complaints, or for those with high blood pressure.


	Nadi Shodhana 4	When comfortable, steady, and at ease with Technique 3.	Same as above.


	Nadi Shodhana 5	When comfortable, steady, and at ease with Technique 4.	Same as above.
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Meditation Practice



As part of the beauty of yoga, meditation is the seed that can always immediately blossom into the thousand-petal lotus ﬂower of happiness, wellness, and fullness as an awakened human being. It is both the ultimate form of yoga practice and an integral part of the entire path of discovering, loving, healing, and transforming the totality of one’s being, and in this respect, it provides an essential means of healing. All the various paths of practice lead to meditation becoming a deeper yet easier method of feeling whole within one’s self and connected as part of the whole of the universe. In meditating, we open the windows of the mind to clearer consciousness. To the extent that we reﬁne the temple of the physical body through consistent asana practice, it gives us more unwavering support in allowing the windows to open smoothly. Similarly, consistent pranayama practices awaken subtle energy in a way that creates a stronger inner invitation to the currents of clear awareness, leading to a lighter and more balanced sense of being. Yet to meditate, we do not have to wait for some requisite level of asana or pranayama practice; rather, we can meditate without ever having done a single asana. 

Many people say they can’t meditate because their minds won’t stop chattering. Frustrated, they often give up exploring meditation. This mindset expresses the common misunderstanding that meditating means having no thoughts. Although moving into inner stillness is one of the many fruits of meditation practice, it is not the goal of the practice itself. In fact, there doesn’t have to be a goal. Much like the asana practice, when we go into meditation with a speciﬁc goal in mind, such as a perfectly quiet mind, it is frustrating because even the most practiced meditators have only rare moments of complete inner quiet and stillness. If, just like the asana practice, we practice meditation as a process of self-exploration, self-discovery, and self-transformation, we can experience the joy of it the ﬁrst moment we try. 

My ﬁrst meditation teacher, Alan Watts, whose mid-1970s radio broadcasts offered mind-blowing kernels of insight into Eastern spiritual philosophy and practices, offered simple analogies to drive home the point that meditation is a process. “When we dance,” he said, “the journey itself is the point. When we play music, the playing itself is the point, and the same is true of meditation. Meditation is the discovery that the point of life is always arrived at in the immediate moment.” He thought that meditation should be enjoyable, not a chore. “It is an appreciation of the present, a kind of ‘grooving’ with the eternal now, and it brings us into a state of peace where we can understand that the point of life, the place where it is at, is simply here and now.”1 This take on meditation reﬂects a Buddhist inﬂuence; since thoughts will always come and go, much like clouds ﬂoating by overhead, they are something to play with. Interested without being attached, the playful practice of watching is the practice. 

The Buddhist nun Pema Chödrön comments that by meditating we come to four realizations: (1) thoughts have no birthplace, (2) they are unceasing, (3) they appear but are not solid, which, since there’s nothing to react to, together lead to (4) awareness of “complete openness.”2 But what about the Yoga Sutra, which deﬁnes yoga practice as chitta vritti nirodha, “to still the ﬂuctuations of the mind”? The problem is that we do react to our thoughts, despite knowing they are just thoughts, and it is in these reactions that we ﬁnd ourselves distracted, suffering, confused, unhappy, or hurting. The ancient yogis identiﬁed this problem as klesha, a deep form of confused perception. Traditional yoga philosophy, much like Buddhism, holds out the hope that through its practices, from asana and mantra to pranayama and puja, we can come to a place of samadhi, a blissful state free of thoughts where we realize our true self.3

Although the various strands of yoga philosophy offer different maps to attaining samadhi, most offer a path through pratyahara, dharana, and dhyana. Here we will consider these as useful tools for helping clients cultivate clearer self-awareness, self-understanding, and self-acceptance, which, taken together, tend to yield a steadier, easier, and ultimately healthier and more meaningful life. But rather than looking on all this as leading to certain promised outcomes, it is more fruitful to explore these tools as sources for guiding clients into deeper insight right here and now.4 After looking at this classical yoga meditation process, we will explore how to infuse asana sessions with other practical meditation techniques, offering a variety of ways to help your clients discover the full joy of meditation as a healing practice. 

Patanjali’s Isolation Path: Pratyahara, Dharana, Dhyana

Earlier we explored Patanjali’s eight-limbed path of yoga, which begins with essentially material practices: yamas to guide us in our social relations, niyamas for our intrapersonal life, asana and pranayama as tools of awakening that prepare us for a deeper journey into the self. Yet with these practices we are still scratching the surface, still working with bahiranga, the external life of the senses. Moving into the mystical realm of samadhi ﬁrst requires relieving our senses of their external distractions, developing a single-pointed mental concentration, and then a meditative state. This is the path from bahiranga to antaranga, or internal meditative practice. In this traditional yogic view, before stepping into meditation and blissful supraconsciousness, we must ﬁrst cross a bridge departing the material realm of sense awareness. Patanjali describes this practice as pratyahara, detaching at will from the senses. We are led to this bridge by following the path of yama, niyama, asana, and pranayama. Nothing is forced as we abide in the self-revealing truth of our being along this path. With asana we ﬁnally come to the physical and mental health that allows us to work easily and steadily with the breath; as we reﬁne the breath and cultivate the life-force energy of prana, then “all that veils clarity of perception is swept away… and thought becomes ﬁt for concentration.” But before we can completely concentrate, we must tame the mind’s attachment to the awakening of our senses. As Patanjali notes, “Withdrawal of the senses occurs when the sensory organs, independent of their objects, conform to the nature of the mind.”5 In other words, we can bring our mind into its own inner space, freed from external stimulation. Only then can we can completely concentrate.

It is helpful to offer clients a backdrop to pratyahara. Wherever we are, there are always sounds, sights, aromas, and other vibrations entering our senses—or, put differently, to which our senses are attaching. When you’re sitting in class, it is likely that sounds are reaching you from outside and from others in the room. If there is any light, then there are visual impressions coming about through the eyes. The heart is felt beating in the chest, clothing or a draft is felt on the skin, and perhaps there is a sense of more subtle energy pulsating through one’s entire being. There are all these vibrations, what Alan Watts termed “so many happenings.”6 With pratyahara, the idea is to just let them all be there. Sounds and other vibrations will come and go. Meanwhile, there are the happenings of the mind, habitually taking all these vibrations and reacting to them with more thoughts. The thoughts are also reacting to other thoughts. The mind is typically chattering away, reactively and imaginatively adding more vibrations. Without focusing on the breath or anything else, just following the breath as another source of vibration, you will notice that when empty of breath there is a natural quieting, an opening to the bridge from the world of the senses to the world of the true self. Staying in that awareness, without thinking about it, you are on the other side, the inside, in pratyahara, even as vibrations intrude. 

So how do we guide students to stay inside without thinking about it and reintroducing intrusions? This is the practice of dharana, single-pointed focus of concentration. By intently focusing the mind on one thing, there’s no space for anything else. It doesn’t matter what you focus on. Commenting on Patanjali’s advice that we “concentrate wherever the mind ﬁnds satisfaction,” Sally Kempton suggests that we can recognize satisfaction when the experience is one of natural joy, peace, and relaxation. “If you have to work too hard at it,” she writes, “that may be a sign that it is the wrong practice for you.”7 In concentrating, a person is aware that he or she is concentrating, aware of being in the practice of single-pointed awareness, conscious of being a meditator who is meditating. 

In traditional dharana practice, the focus is a mantra, “a tool for the mind,”8 but it could be the breath or, as we’ll explore shortly, even an activity such as gardening or surﬁng in which our attention is wholly connected with what we’re doing. For many years, I found my mind quite satisﬁed—in a state of natural joy, peace, and relaxation—when fully concentrating on carefully placing my foot on a tiny lip of granite on the face of a cliff hundreds of feet off the ground, my life literally in the balance. In this intense circumstance, I was deﬁnitely in the moment. What about complete concentration in less intense circumstances? Around this period I also had the privilege of sharing time with a group of visiting Tibetan Buddhist monks I was working with in the juvenile facilities of the County of Los Angeles. When we were together one weekend I suggested hiking to a tranquil meditation spot on top of a mountain overlooking the Paciﬁc Ocean. They openly laughed at this idea, gently admonishing me that one could just as easily meditate while washing the dishes.9 Although I appreciated their experience and wisdom, it also occurred to me that I hadn’t grown up meditating in Dharamsala, India, and wasn’t at their level of easy concentration. I was still with the yogis of old who had discovered that when we repeat a word or phrase over and over, it not only occupies our mental space, but opens an inner rhythm of quieting awareness. In some meditation traditions, the mantra is said to contain “the throb of shakti,” the “original pulsation of divine energy that creates the universe and remains embedded within every particle of it.”10 Whether or not that is what is happening with mantra practice, one thing is clear: focusing the mind on a single thing, whether it’s repetition of a word or phrase or following the breath or some other recurrent energy, the effect is a steadier mind in which thought slows down. 

At the heart of Patanjali’s approach to meditation is the idea that a steadier mind is a clearer mind. Clarity arises when “the senses are perfectly mastered” through pratyahara and dharana, bringing us further along the path to the pure meditative state of dhyana, “a current of uniﬁed thought.”11 In this state of consciousness, the truth of one’s being as an expression of pure love is made manifest, as “perfect concentration on the heart reveals the contents of the mind.”12 Mantra now disappears as the person’s awareness is completely at one with the divine (spirit, nature, the universe, the Self). “When purity of the peaceful mind is identical with that of the spiritual entity,” Patanjali relates, “that is liberation.”13 Free of external stimulation, present in the moment, there is only the truth of one’s being as love and light. There is a sense of directly knowing the essence of whatever one is meditating on, of being part of the whole of existence. 

Where does this effort lead? Samadhi. The various origins of the term are insightful: sam (“together”), a (“toward”), and dha (“to get”); sama (“equal”) and dhi (“intellect”). In either case, samadhi means moving into a sense of wholeness and balanced awareness. Pure bliss. The eight-limbed path of Patanjali’s raja yoga is the classical formulation of moving into this state of blissful being. There are many other schools of yogic thought with different approaches to samadhi, ranging from laya samadhi’s trance dance into joy to the vaishnava bhakti yogis’ pathway through purely devotional love of God.14 But as exempliﬁed by the Tibetan Buddhists visiting Los Angeles several years ago, it’s entirely possible to ﬁnd that state of bliss doing practically anything. What Patanjali and others have bequeathed to us are some practical tools that we are free to adapt and apply in our lives here and now in ways that make blissful being that much more abundant and accessible. 

Taking One Seat

When Patanjali summarized the received wisdom of earlier yoga traditions in the Yoga Sutra, he was succinct on asana: sthira sukham asanam. In earlier chapters we have focused on steadiness and ease. Asanam, “to take one seat,” is a foundation for chitta vritti nirodha, “to still the ﬂuctuations of the mind.” Regular asana practice creates a foundation for the physical steadiness and ease we want when sitting in meditation. Similarly, reﬁning the breath and cultivating life-force energy through pranayama yields more naturally awakened awareness in meditation. Through these practices we can sit more comfortably tall with the spine in its natural form, the heart center spacious, and the breath ﬂowing effortlessly; pratyahara comes more naturally, it is easier to stay with dharana, and dhyana appears more frequently and stays longer. 

In helping clients set up for seated meditation, ask them to choose a comfortable sitting position. The most important quality in sitting is comfort; over time, alignment of the spine will lead to greater comfort in sitting for longer periods. With practice, most clients will eventually be able to sit on top of their sitting bones with a neutral pelvis that allows their spine to be more easily held naturally erect. For some clients, this requires a chair, high cushion, or wall for back support. Over time and with practice (along with a supportive lifestyle and favorable genetics), students may ﬁnd they are able to sit comfortably in Padmasana (Lotus Pose), the ultimate asana for sitting (although few Westerners, including those with lifelong meditation practices, can sit in this position for extended periods, perhaps because of having grown up sitting in chairs, and as a consequence, they can injure their hips when sitting in Padmasana). Guide clients into sitting with whatever props it takes to establish and maintain a neutral pelvis; then ask them to consciously root down into their sitting bones, feeling how that grounding action leads to a taller spine, more open heart center, more natural ﬂow of breath, and a sense of their head ﬂoating on top of their spine. Exploring this stable and eventually more sustainable position, ask clients to feel their spine and the crown of their head extending taller as they feel more grounded through their sitting bones, from there allowing the shoulder blades to release down their back and their chin to release slightly down. The palms can rest together in the lap or in a mudra on the knees.15

Six Guided Meditation Techniques

All the basic meditation techniques involve focusing the mind on a single thing. Here we look at six different guided meditations using various objects of attention. Each approach tends to evoke different qualities of meditative awareness. Play around with how these feel in your own meditation practice before exploring them with clients. Explore doing each technique at different times of the day, in different moods, before and after practicing asanas, and after experimenting with some of the pranayama techniques described in Chapter 21. As with the asana practice, there is no one correct or best path, only inﬁnite paths that you and your clients will ﬁnd different and that change in resonance across the course of your lives. 

One: Breath as Mantra16


	Sit comfortably tall, drawing your attention to the breath. 

	Allow the breath to ﬂow softly and quietly, simply watching it without trying to change it in any way. 

	Feel and visualize the breath ﬂowing in through your nostrils, down through your throat, and into your lungs, receiving the breath as a pure form of beauty or a gift from the universe of the divine. 

	As easily and naturally as the breath ﬂows into your body, let it ﬂow back out just as effortlessly, a sense of giving back the gift we all share. 

	Allow your mind to become completely absorbed in the ﬂow of the breath, noticing how and where it arises and what it feels like along the way. 

	When your mind wanders away from the breath, gently bring it back to the steadiness, the rhythmic ﬂow of your inhales and exhales. 

	Staying fully absorbed in the breath and allowing it to continue ﬂowing freely, notice the natural pauses between each inhale and exhale. 

	Notice the natural quieting and stilling of the mind that happens when you are empty of breath, allowing that sense of quiet to ride along with the following inhale. 

	At the crest of your inhale, feel a sense of the rising quiet expand into a feeling of openness and spaciousness in your mind, and just as simply let the breath ﬂow out. 

	Stay with it, continuously coming back to the feeling of your thoughts as though enveloped in the breath, at one with the breath as it ﬂows in and out of your body. 



Two: Acoustical Mantra


	Choose a mantra that works for you. If this is your ﬁrst mantra meditation, consider using the words inhale-exhale or so-hum: so meaning “that,” hum meaning “I am.” Although you can use any word, keep it simple and consider using words that you want to embed more deeply in your consciousness, such as calm, clear, peace, or love. If you feel a deeper resonance using ancient Sanskrit words, try aum or shanti (“peace”). 

	Do the breath-focused meditation for a few minutes, letting your awareness settle into the natural ﬂow of the breath. 

	After completing an exhale, with your inhale, slowly say the word inhale (or so) while absorbing your awareness in the word, not the breath. 

	As easily as the breath draws in, allow it to ﬂow out while saying the word exhale (or hum). 

	As with the breath meditation, notice and allow the natural stillness that happens in the pauses between the breaths. Then just as the breath moves, begin repeating the mantra. 

	As with all meditation techniques, your mind will wander—it will think. This is what it is good at and likes to do! Without thinking about the thoughts or judging yourself for thinking (or for judging), come right back to the mantra. 

	Rather than jumping from one mantra to another, stay with one for at least ten sessions to see what happens. One of the beneﬁts of repetition is that the words themselves become less and less signiﬁcant, the sound of the mantra in your mind gradually becoming like a neutral vibration, the “grooving” awareness described by Alan Watts.17



Three: Counting18


	Do the breath-focused meditation for a few minutes, letting your awareness settle into the natural ﬂow of the breath. 

	With an inhale, say one hundred to yourself as the breath draws in, then say ninety-nine to yourself as it ﬂows out. 

	With the next cycle of breath say ninety-eight with your inhale and ninety-seven with your exhale, continuing in this way until exhaling on ﬁfty-one.

	As other words and thoughts intrude, just come back to breathing and counting down. 

	Now inhale and exhale saying a single number to yourself, starting with stretching ﬁfty across one complete cycle of inhale-exhale, continuing in this way until exhaling on twenty-one.

	After exhaling on twenty-one, stop counting and simply follow the breath. As words and thoughts arise, just watch and come back to the breath. 

	Continue sitting and watching for longer than it would have taken to count down to zero, noticing how the mind slows and quiets along the way. 



Four: Chakras 


	Do the breath-focused meditation for a few minutes, letting your awareness settle into the natural ﬂow of the breath. 

	More consciously grounding down through the sitting bones, bring more awareness to the ﬂoor of the pelvis, feeling with each breath a deepening sense of stability and rootedness. Watching the breath, with each exhale say to yourself lam, visualizing the vibrations of that silent sound stirring the upward release of energy, drawing in the energy of the earth. Repeat the mantra ﬁve times, bringing consciousness to the muladhara chakra. 

	Staying with the breath, bring your awareness up into the center of your pelvis, opening your imagination to the deep reservoir of creativity resting in the svadhisthana chakra. With each of ﬁve exhales, say the word vam to yourself while visualizing that silent sound stimulating your creative juices. Feel the richness of that creativity deepen with each sound of vam. 

	Drawing your awareness to the center of your belly, sense the latent determination resting in the manipura chakra. With each of ﬁve exhales, say the word ram to yourself, visualizing the vibrations of that silent sound sparking the ﬁre of willful consciousness that opens you to easier laughter and joy. 

	Breathing as though you are doing it through your spiritual heart center, tap into feeling the love that you are in your essence. Connected with the breath, with each of ﬁve exhales, say the word ham to yourself, visualizing the vibrations of that silent sound opening your heart to the light and wisdom pulsating there along with each beat of your heart, each breath a sense of the love that you are radiating from your anahata chakra all through and around you. 

	With your awareness resting in the light of love and innate wisdom, draw your awareness to your throat, imagining your every word arising from the love and wisdom in your heart. Following the breath, with each of ﬁve exhales, say the word vam to yourself, visualizing the vibrations of that silent sound emanating from the vishuddha chakra creating a peaceful resonance with all the other sounds in the universe. 

	Feeling energy drawing up from the base of your spine, through your heart, and to your third eye, imagine light drawing into your third eye, opening your inner visual landscape to the purity of light. With each of ﬁve exhales, say the word kesham to yourself, visualizing the vibrations of that silent sound opening your ajna chakra to clearer awareness of yourself and your connection with the universe. 

	Now let your awareness rest more gently in the breath, feeling a sense of blissful being as energy rises effortlessly from the base of your pelvis out through the crown of your head. Visualize a feeling of the crown of your head opening like a thousand-petal lotus ﬂower, the sahasrara chakra expanding the light of your being. Stay with it, with a sense of being whole and complete in this moment of blissful being. 



Five: Light 


	Either following the chakra meditation or breath meditation, draw your palms together at your heart in a prayer position, anjali mudra, the reverence seal. 

	Bring your awareness to the sense of energy rising from the base of your spine and out through the crown of your head. Imagine this energy like warm white light beaming out toward the sky. 

	With your awareness resting in the effortless breath and keeping your palms together, with an inhale raise your palms up past your face and slowly overhead through that beam of light, grounding down while reaching toward the sky, spaciousness all through you. 

	As you exhale, slowly extend your arms out and down, a sense of drawing that light out and around you as you bring the backs of your hands to rest softly on your knees, feeling a sense of being warmly enveloped as though in a cocoon of nourishing light. 

	Staying with the breath, spread your ﬁngers and palms wide open, a sense of radiating energetically from your heart center out through your ﬁngertips and the crown of your head. 

	Bringing the tips of your thumbs and index ﬁngers together into jnana mudra, let your thumbs symbolize all that you consider divine or beautiful in the universe, your index ﬁngers all that is divine or beautiful in yourself, the touching of your thumbs and ﬁngertips representing that yoking, the union, the whole of these qualities. 

	Breathing and following the natural ﬂow of the breath, allow the three extended ﬁngers on each hand to represent your release of the illusions in your life that keep you from feeling more whole, happy, and complete—the ego, fear, anger, and greed giving way to contentment and clarity of being. 

	Staying in the light of this awareness, keep following the breath, breath by effortless breath creating a sense of deepening self-awareness and self-acceptance in this perfect moment. 



Six: Mala 


	Holding a string of mala beads (108 beads) across the middle ﬁnger of your left hand, palms resting in your lap or on your knees, do the breath meditation for a few minutes. 

	Placing your thumb against the semuru (head bead), as the breath draws in, circle your thumb around the next bead. 

	As the breath ﬂows out, use your thumb to move the mala to the next bead, circling it with your thumb as the breath ﬂows in, rotating the mala to the next bead as the breath ﬂows out. 

	Continue in this fashion until completing one mala, eventually going around 108 times. 

	In using your thumb to move the beads, become completely absorbed in doing just that, opening your awareness to each gentle push from your thumb drawing the energy of the divine, or the essence of nature, deeper into your consciousness. 



When to Meditate

One can meditate at any time and place. When teaching classes, we can offer brief or extended periods of seated meditation at the beginning or end of class. Amid the ﬂow of the class, you can always bring the students to samasthihi or to sitting for a few moments of self-reﬂective meditation. Going beyond asana classes, you may want to offer classes devoted entirely to meditation or a combination of pranayama and meditation. When you give clients more meditation tools for healing, they can also explore the time and settings they ﬁnd the most conducive to deeper meditation. Most people ﬁnd the most natural inner peace and quiet in the early morning hours, before the day ﬁlls their mind with new thoughts. Others ﬁnd the asana-pranayama practice lends to the most favorable inner conditions for meditation. Here we will look at one approach to bringing meditation into the asana-pranayama practice itself. 

Meditating amid the Body and Breath

In guiding meditation, we want to help clients explore at a place of safe, tolerable intensity in their physical, mental, and emotional experience because pure consciousness is especially close to us in moments of intensity, moments that might seem the opposite of peace. The entire yogic paradigm is based on the idea that there is something vast, loving, and spacious in the heart of reality; the practice is to live from that vast spacious source, going to the very core of ourselves to reveal the totality of our experience and dissolve it to its essence. Anything in our experience can provide a doorway to this quality of consciousness; developing the fortitude to hold steady with this intensity can bring us to a place of synchronicity, so we are not “doing” yoga but just being in that state of grace, in that awareness that it is all just happening.19 This is where tantric awareness utilizing micropractices can gain practical traction, and where tantra brings deeper meditative awareness to the ﬂow of asanas. 

A good example of this: standing asana sequences. In most classes, we usually do standing asanas after warming up the entire body with Sun Salutations (Surya Namaskara) or other dynamic movements. The standing asanas continue to heat the body while opening and strengthening the hips and legs. But if you teach an inappropriately long, sustained sequence of standing poses requiring strength mostly from one leg, then muscle fatigue will eventually set in, compromising neuromuscular functioning and leading to the wrong muscles being recruited to do the required work. If you are coaching your students to “go for it” or to “push harder to ﬁnd your true self,” strain or even serious injury is probably not an “if” but a “when.”

Surely our own thoughts can misguide us in various ways, leading us either to push too hard or to shy away from challenges, usually reﬂecting to some degree the behavioral patterns in our larger lives. One of the purposes of doing yoga is to cultivate a clearer mind and more balanced life. This clarity arises in the practice of yoga asana with the interplay of bodymind and breath, especially as we “play the edge” of the intensity of the experience with increasingly subtle awareness of what we are feeling. Ignore the feeling and there you are, back in the world of aerobics, or maybe yogarobics. 

There is a far deeper level in guiding a yoga practice as one of conscious awakening to spirit, bliss, or inner peace. The key is in: 


	Working with what we are feeling in the totality of our experience. 

	Exploring, going with that feeling to a place of tolerable intensity.

	Opening oneself through reﬁned breath, nuanced movement, and a sense of settling into stillness to experience a greater sense of spaciousness around that intensity. 

	Tapping more deeply into the source(s) of our feeling/experience. 

	Moving along with our shifting edge as our bodymind and breath invite us into a sense of expanded awareness, openness, inner strength, and harmony. 



In applying this approach to the experiences in an asana practice, we can embrace the fullness of energy in a way that makes the asana practice itself a form of meditation. When fully absorbed in the ﬂowing connection of breath and bodymind, we come to experience the present moment in a nonthinking state of awareness so direct that it leads to spontaneity and gives way to a joy that is no longer dependent on external circumstances of freedom or attainment. This is the essence of tantra as expressed in Hatha yoga. Creating the inner space to really feel takes us to the core of our being by including everything in our experience—the feeling of our feet grounding into the earth, the rhythmic pulsation of the breath and heart, the vibration of energy in our legs and through the spine, the emotions and thoughts swirling all through and around us—bringing us ever closer to a sense of essence. This practice fruitfully and ultimately extends well off the mat. In the simplest of experiences—tasting an apple, riding a bicycle, weeding the garden, standing in Tadasana, ﬂowing from Up Dog to Down Dog—it is the same: to be conscious, to give yourself the space to breathe completely, to feel completely, to move with intuitive spontaneity in each moment of freedom and ﬁnd there more bliss for an expanding moment amid a deepening sense of healing resonance and well-being. 






Part V

Healing Common Conditions



After all the history and philosophy, theory and methodology, practices and techniques, we come to the realities of human conditions. Here we apply yoga therapy’s primary tools of asana, pranayama, and meditation to healing what might ail us. The application of these tools is ideally informed by all we have covered thus far. As we look at a wide array of musculoskeletal, mental health, and reproductive issues, constant mantras must be to do no harm, to be truthful in what we share, and to give with loving-kindness. Honoring these values will take us furthest in supporting our clients in healing.
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Healing Musculoskeletal Conditions



The most ailments we find in yoga are musculoskeletal. Many occur while doing yoga asanas, although many others are caused by activity (or inactivity) separate from yoga. Here we address the most common conditions.

Feet, Ankle, and Lower Leg Issues

Plantar Fasciitis
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Figure 23-1: The Plantar Aponeurosis


We begin with our roots, the bottom of the feet, where we most feel and establish our physical sense of grounding to the Earth. The foot is a highly complex biomechanical structure that consists of twenty-six bones and surrounding tissues that when healthy transfer our weight to the ground with balance, stability, and ease. The fleshy bottom of the foot consists of muscles and ligaments, including a flat weblike band of tissue that extends from the heel bone (at the calcaneal tuberosity) to the toes (at the distal heads of the metatarsal bones). The truer term for this tough ligamentous structure is plantar aponeurosis, which, by virtue of surrounding and connecting to bones (as connective tissue) and to the dermis of the skin, is also considered fascia. The springlike tension arising from the connection of its pliable-yet-strong collagen fibers between the heel and toes contributes significantly to longitudinal arch strength when the foot bears weight while also making one’s gait more energy efficient.

The Painful Experience

The painful pathological condition of plantar fasciitis is due to the structural breakdown of the collagen aponeurosis tissues—microtears and scarring, not inflammation as was thought until recently,1 even though it causes inflammation. The pain typically occurs in one foot (not both), and worsens after rest (it is often most acutely and severely felt after rest, especially when taking the first few steps in the morning). If the pain persists at night, it is a possible sign of arthritis, nerve impingement, a stress fracture, or tarsal tunnel syndrome, and thus might not be a symptom of plantar fasciitis. With plantar fasciitis, point tenderness primarily tends to occur nearest the front of the heel where the aponeurosis attaches to the heel bone (calcaneous) as well as along the center of the bone. Pain tends to increase when drawing the toes toward the shin in dorsiflexion. It is also common with plantar fasciitis to find an abnormal bone spur at precisely the point where the aponeurosis attaches to the heel, where a protective bursa sac will typically develop and cause further pain.

The Known Causes

We often find contrasting or even conflicting assertions for the cause of this tissue breakdown and the consequent inflammation and pain, ranging from overuse to under use. There is a growing body of evidence that there are indeed many causes,2 including excessive pressure in high-impact activities such as running, but also from obesity, heel spurs, long periods of standing, weak ankles (and interrelated collapsed medial arches), and age-related deterioration. It is also associated with tight calf muscles and tightness in the Achilles tendons, hypertonic feet, high arches or flat feet, and leg length discrepancy. 

How It Heals

Although most cases of plantar fasciitis self-resolve with time and simple treatment (rest, ice, heat, weight reduction, and calf stretching and strengthening), if left unattended it can become a chronic and highly debilitating condition. Compensatory actions (modified walking or running gait) can then transfer up the body into ankle, knee, hip, and sacro-iliac and lumbar spinal segment joints, causing imbalance, strain, and pain in those joints along with more general physical discomfort and thus diminished physical freedom.

The common conventional protocol for healing plantar fasciitis calls for gentle stretching, rest, and gentle use, as rest alone can result in further tightening of the affected tissues. When highly inflamed and chronic, most recommendations are for rest. The common prescription of ice for musculoskeletal injuries is now debated, with some medical researchers and healers claiming it reduces the body’s natural inflammatory response and thus inhibits or delays healing. Medical doctors often prescribe nonsteroidal anti-inflammatory drugs (NSAIDs), which can effectively reduce inflammation and pain but may also detract from healing the underlying condition causing the inflammation and pain.

Healing with Asana Practices

The primary focus of asana is on stretching and strengthening the calves (gastrocnemius and soleus muscles) and their tendon (the Achilles), along with small lower leg muscles whose actions or attachments affect the plantar aponeurosis. In the asanas suggested here, progress sequentially in the order in which they are presented.


	Dandasana (Staff Pose) Resisted Ankle Mobilizations  In setting up for the basic form of Dandasana, place a folded blanket, block, or other firm bolster under the sitting bones if unable to comfortably and stably sit fully upright with pelvis neutrality, fully extended legs, and the spine in its natural form. Explore alternately moving from plantar flexion to dorsiflexion (pointing and flexing the feet), backing away from even the slightest sharp pain in the bottom of the heel of the affected foot when creating the dorsiflexion movement. Do three sets of fifteen repetitions three to five times per day, gradually increasing range of motion, sets, and repetitions only to the extent that there is no increase in inflammation or pain within two hours of each stretching practice.
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	Eka Pada Utthita Bidalasana (One-Leg Extended Cat Pose)  Begin on all fours in Bidalasana (Cat Pose). Fully extend the leg of the affected foot, curl the toes under, and alternately press and release pressure back through the heel. Do three sets of fifteen repetitions three to five times per day, gradually increasing pressure, sets, and repetitions only to the extent that there is no increase in inflammation or pain within two hours of each stretching practice.
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	Parsvottanasana (Intense Side Stretch Pose)  When the stretching actions described for Adho Mukha Svanasana can be done with no increase in inflammation or pain, progress to a modified expression of Parsvottanasana. Stand facing a wall in the basic stance of Parsvottanasana, establishing the affected foot as the back foot while placing the front foot approximately one meter from the wall. Place the hands on the wall to support the upper body. With the back heel lifted, begin to gradually stretch it back and down toward the floor, alternately lifting it and gently stretching it farther back and down. Start with thirty seconds of this movement and gradually progress to two minutes, exploring this increase in sustained activity only so long as there is no increase in inflammation or pain within two hours of each stretching practice.
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	Ashta Chandrasana (Eight-Point Crescent Moon Pose)  When the stretching actions described for Parsvottanasana can be done with no increase in inflammation or pain, progress to a modified expression of Ashta Chandrasana. Starting in Tadasana, step the affected foot back approximately the length of one’s leg, initially keeping the front leg straight (fully extended) and the back knee slightly bent. Place the hands on the hips and use them to establish and maintain the neutral position of the pelvis (neither anteriorly nor posteriorly rotating it). Moving with the breath, on each exhalation bend the front knee (only so far as it does not travel past the heel) while gradually pressing back through the heel of the extended back leg. Back out of the lunge on the inhalations; then lunge more deeply on the exhalations. Focus on sensations in the calf, Achilles, heel, and plantar aponeurosis of the leg and foot, stretching only so far as there is no sharp pain. Explore doing three sets of fifteen repetitions three times per day, gradually increasing how far the heel is stretched toward the floor, sets, and repetitions only to the extent that there is no increase in inflammation or pain within two hours of each stretching practice.
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	Tadasana (Mountain Pose)  When the preceding asana explorations can be done free of pain and any resulting inflammation, explore heel raises and stretches from the basic form of Tadasana. Fold a yoga mat to create a platform that is approximately the thickness of one’s toes and the length of about one-third of one’s foot. (As an alternative, use a similarly elevated door threshold.) Stand with the balls of the feet on this platform, placing most weight on the nonaffected foot. Gradually explore bringing equal weight to both feet with the heels at the same level as the platform. If comfortable, slowly and steadily lift and lower the heels, thereby alternately engaging and stretching the calf muscles, intrinsic foot muscles, and the plantar aponeurosis. Explore doing three sets of fifteen repetitions three times per day, gradually increasing how far the heel is stretched toward the floor, sets, and repetitions only to the extent that there is no increase in inflammation or pain within two hours of each stretching practice.
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	Virasana (Hero Pose)  Explore sitting in Virasana to help relieve tension that may arise in the bottoms of the feet or fronts of the calves in doing any of the modified asana actions suggested for plantar fasciitis. If the basic form of Virasana causes discomfort in the tops of the feet or fronts of the ankles or lower legs, sit on a stack of blankets with the ankles at the blanket edge, thereby reducing the forced plantar flexion that Virasana creates. If there is pressure in the knees or it is difficult to sit with the pelvis neutral, place a block (or blocks) under the sitting bones.





Self-Massage and Manual Manipulation (with a Bow to Reflexology)

Reflect for a moment on the pressure your feet endure every day of your life. Without falling into a philosophical dualism or overly fetishizing the feet, consider the feet as giving you a lot of love—and how you might best reciprocate that loving energy. How do you care for your feet? How do you listen to, honor, and respect your feet—the part of you that most connects you with the Earth, gives you physical grounding, and allows you to traverse the world? When did you last give yourself a foot massage? Interested in deeper healing (and heeling)?

Rub your feet. Start lightly, gently pressing your fingertips into the center of the bottom of your affected foot. Wherever you feel intensity, press around it, and only very gradually move into it. If it feels good, play with increasing the pressure. Move gradually from the center toward the heel and toes. Being very sensitive and pain-free, play with manual manipulation of your foot, using your hands to alternately flex and extend the toes and to squeeze, twist, and otherwise move your foot in any and every way that feels good. Try to stay within around 75 percent of what you sense to be your maximum ranges of motion, even it feels good to go farther, and then get a sense of how it feels the next day before you go farther. If you want to press more deeply into the flesh, make a fist and use your knuckles to gently grind into the tissues.

Now go further, sharing this loving self-care with your other foot, your ankles, and deeply into the muscles of your lower legs. You are caring for yourself, nurturing yourself, making yourself more whole. Let it feel good as you are doing something so good for your life.

There’s a wonderful alternative to this self-massage: have someone else do it! Just be sure to communicate very clearly about the sensation of the pressure and ask for more or less intensity if that’s what you feel your bodymind inviting. Relax into healing.










Collapsed and Hypertonic Arches
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Figure 23-2: Collapsed and Hypertonic Arches


Going more deeply into the feet, we can appreciate that with twenty-six bones that form twenty-five joints, plus twenty muscles and a variety of tendons and ligaments, the feet are highly complex structures. This complexity is related to their role, which is to support the entire body with a dynamic foundation that allows us to stand, walk, run, and have stability and mobility in life. In yoga, the feet are the principal foundation for all the standing poses and are active in all inversions and arm balances, most backbends and forward bends, and many twists and hip openers. They are also subjected to almost constant stress in transferring our weight to the Earth. 

The tarsal and metatarsal bones are structured into a series of arches that support the weight of the body. The familiar medial arch is one of two longitudinal arches (the other is called the lateral arch). Due to its height and the large number of small joints between its component parts, the medial arch is relatively more elastic than the other arches, gaining important support from the tibialis posterior and peroneus longus muscles from above. The lateral arch possesses a special locking mechanism, allowing for much more limited movement. 

In addition to the longitudinal arches, there are a series of transverse arches. At the posterior part of the metatarsals and the anterior part of the tarsus these arches are complete, but in the middle of the tarsus they present with more of the character of half domes, the concavities of which are directed inferiorly and medially, so that when the inner edges of the feet are placed together and the feet are firmly rooted down, a complete tarsal dome is formed. When this action is combined with the awakening of the longitudinal arches, we create pada bandha, which is a key to stability in standing poses (and a source of cultivating mula bandha from below).

However, the feet do not stand alone, even in Tadasana (Mountain Pose), nor do they independently support movement. Activation of the feet begins in the legs as we run lines of energy from the top of our femur bones down through our feet. This creates a “rebounding effect.” When you intentionally root down from the tops of your thighbones into your feet, the muscles in your calves and thighs engage. This not only creates the upward pull on the arches of pada bandha (primarily from the stirruplike effect of activating the tibialis posterior and peroneus longus muscles) but creates expansion through the joints and a sense of being more firmly grounded yet resilient in your feet while longer and lighter up through your body. Our primary focus here in on the medial longitudinal arch.

The basic integrity of the arch arises primarily from the shape of its interlocking bones (talus, calcaneus, navicular, cuneiforms, and three of the five proximal metatarsals) and secondarily from several plantar ligaments and the plantar aponeurosis. These structures all sustain significant stress in daily life but are given important support from the actions of muscles from above, specifically the tibialis (anterior and posterior) and the peroneus longus.3 Several intrinsic foot muscles (such as the lumbricales, adductor halluces, and flexor digit minimus) add important arch support.

The Painful Experience

Both collapsed and hypertonic arches lead to achy feet, especially in the arches. With weak arches there are also typically more wobbly ankles, which increases fatigue in the muscles of the lower leg and ankle that must overwork to compensate for the instability of the arches.  

The Known Causes

When the plantar ligaments are lax and/or the muscles that support the medial arches are weak, the feet tend to pronate (eversion), often causing pain in the feet and ankles when standing or walking for long periods of time. Weak arches also result in wobbly ankle joints, which makes it more difficult to balance on one foot. 

When the plantar ligaments are tight and the muscles intrinsic to or related to the feet are tight, the feet tend to be rigid and thus less capable of the resilient transfer of weight to the Earth. This rigidity also compromises both smooth gait and stability in standing, especially in standing balance asanas.

How It Heals

There are different strategies for collapsed versus hypertonic arches. Weak arches invite strengthening of the interrelated soft tissue support structures of the feet and ankles (muscles and tendons), while hypertonic feet invite manual mobilization and massage of the feet to introduce more softness, flexibility, and resilience.

Conventional medicine prescribes immediate reduction of symptoms such as inflammation through rest, ice, and NSAIDs. Physical therapy is often recommended along with orthotic devices and braces. Some even recommend injection of corticosteroids to reduce inflammation. There is also increasing focus on obesity and diabetes as high-risk factors in fallen arches, with related dietary interventions. Aside from physical therapy, these interventions are primarily to reduce symptoms, not to address the root cause of the problem. With some extreme conditions involving tarsal coalition (abnormal fusing of foot bones during early childhood), bone spurs, or tendon transfer, surgery is often recommended.

Healing with Asana Practices

For weak or collapsed arches, the primary focus of asana is on strengthening the muscles and tendons that pull up on the bones of the medial arch. The secondary (and important) focus is on the intrinsic foot muscles.
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	Pada Bandha Practice  Pada bandha is an active practice that stimulates the awakening of the muscles that create and sustain the arches. To do pada bandha:




	Stand, placing the feet parallel to each other.

	Create a feeling of more strongly grounding yourself from the tops of the thighs down through the legs and feet as if you are trying to root into the earth.

	Maintaining this activation of the legs and the rooting action, lift the toes as high as possible, thereby more strongly and specifically rooting the inner portion of the first metatarsals (inner edge of the balls of the feet). This will further stimulate the awakening of the tibialis posterior and peroneus longus muscles, which are the key muscles that create a stirruplike effect on the ankles and stabilize the medial arch.

	By doing these actions in all standing asanas (and when waiting in line at the grocery store), one can condition the tibialis posterior and peroneus longus muscles to be more awake and thus create and sustain the medial arch.
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	Tadasana (Mountain Pose) Heel Lifts  Standing in Tadasana, do the pada bandha practice just described. While maintaining the rooting of the inner edges of the balls of the feet and the lifting of the inner arches and ankles, very slowly and slightly lift the heels off the floor, and then slowly release the heels down. Lift only as high as possible without wobbling or otherwise creating uneven lifting of the inner and outer ankles. Repeat up to fifteen times, gradually lifting higher. Try to pause the lifting and lowering action two or three times and hold at each stage of elevation for a few breaths while consciously maintaining pada bandha actions and the stable positioning of the ankles.
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	Dandasana (Staff Pose) Resisted Ankle Mobilizations  Sitting in Dandasana, place a strap around the feet; clasp each end of the strap while sitting upright with straight arms. Place the strap very specifically in such a way that it is immediately below the small toe and extends straight across the ball of the foot. Explore alternately moving from plantar flexion to dorsiflexion (pointing and flexing the feet) while maintaining moderate tension in the strap, thereby making the movements with resistance. Do three sets of fifteen repetitions three to five times per day. After doing the three sets, massage deeply into the feet and ankles for a few minutes.



Achilles Tendon Pathologies
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Achilles is the central heroic character in Homer’s Iliad and the greatest of all warriors in the Trojan War; he is so named from the combination of the Greek words akhos, “grief,” and laos, “a people.” The hero is both an embodiment of the grief of a people, and through his heroic actions, the cause of grief to others in their defeat at the point of his arrow. Ironically, the connection with the term “heel” arises from Achilles himself being brought down by Paris’s arrow to his heel. This is the source of the common turn of phrase, “my Achilles’ heel,” which is a literal misnomer in that there is no such physical thing (we have heels and we have an Achilles tendon that attaches to them), even as the turn of phrase clearly speaks to a personal sense of self-limitation that relative tightness manifesting through the real tendon symbolizes. This helps explain why the German surgeon Lorenz Heister (1683–1758), appreciating the vulnerability of this tendon, coined tendo Achillis from Latin root terms, referencing the most vulnerable spot on the Greek hero.4 It is also called the calcaneal tendon.

Although the Achilles is the strongest and thickest tendon in the body, it is also the most commonly injured. It is vulnerable in yoga and other activities in which one intensely stretches it, as in Adho Mukha Svanasana (Downward Facing Dog Pose), or in springing actions through the feet and legs, especially in running but also as when jumping forward from Adho Mukha Svanasana. This vulnerability can manifest in several different ways, including inflammation and pain when aggravated, and in worse scenarios, partial or full ruptures. Such injuries can be at the boney insertion at the calcaneous (most common among those with nonathletic and sedentary lifestyles) or in the body of the tendon (especially among athletes who frequently or quickly spring from their feet). 

These conditions of injury have more specific medical definitions that provide clearer description than the common (and misleading) term tendonitis:


	Tendonosis: Chronic degeneration of the tendon at a cellular level without inflammation (and possibly with little or no pain). If there is pain throughout full range of motion, it is most likely tendonosis.

	Paratenonitis: An acute Achilles injury due to overuse in which the tendon sheath (the paratenon) is inflamed. If the painful area does not move in creating full range of motion, it is most likely paratenoitis.

	Tendon rupture: Whether a partial or full tear, an Achilles rupture involves tears to the tendon tissues that may require surgical repair.



The Painful Experience

Depending on the severity of injury, Achilles tendon pathologies can create symptoms ranging from mild tenderness to debilitating pain.5 Rather than being purely painful experiences, Achilles injuries are often felt as a dull ache or stiffness anywhere along the tendon, from its boney insertion on the back of the heel up to the lower part of the calf muscle. Pain most typically arises when rising from rest, diminishes with mild use, but then increases with more active use. There can be intense pain (or somewhat more tenderness) when squeezing the sides of the tendon. 

The Known Causes

The etiology and pathogenesis of different Achilles injuries vary from the unknown (especially with the chronic pain experienced in noninflammatory tendonosis) to the very specific in action-related inflammation, tears, and ruptures. Although overuse and repetitive strain are the leading suspects in Achilles injuries generally, weak arches, wearing high heels, and general tightness in the calf muscles (gastrocnemius and soleus) are also found to cause Achilles ailments. 

Misuse is another important factor. A variety of neuromuscular and structural conditions affect the precisely coordinated movements of the foot, ankle, and lower leg in normal gait as well as in running. Where there is inhibition in the forces that otherwise create balanced movement, including from weak arches and lack of flexibility in the calves, there is a tendency to overly pronate, thereby causing the Achilles to work harder (this amid asymmetrical forces due to the excessive pronation).

Once the degenerative process of tendonosis begins, there is increasing risk of rupture (there is also increased risk of tears in the calf muscles), even as ruptures can occur in a healthy Achilles due to sudden eccentric stretching, as when a runner springs off the blocks in a sprinting race.

How It Heals

Slowly. Depending on the severity of the injury, healing can take a year or longer. All Achilles tendon pathologies invite patience as they are all slow to heal. If the proximate cause is overuse or misuse, rest is most indicated. If the strain is due to sedentary lifestyle and underuse, then very gradual introduction of use, combined with light stretching, is most indicated. If there is a full rupture, most medical professionals recommend immediate surgery, although there are some cases of self-healing free of surgery.

With acute Achilles tendonosis, most podiatrists and physical therapists recommend rest combined with orthotics to help stabilize the arch and ankle. If rest and orthotics are not successful treatments, many mainstream medical professionals still typically recommend the use of NSAIDs, this despite evidence from the past twenty years of research that the issue is usually not one of inflammation but rather degeneration (which NSAIDs can exacerbate).6

Where the condition arises from the physiological condition of paratenonitis, in which the tendon sheath (the paratenon) has poor blood supply, the tendon sheath is inflamed. Ice and mild compression are typically recommended to reduce pain and inflammation, after which some recommend various methods of blood flow stimulation therapy, although there is little medical research to support its efficacy.

Healing with Asana Practices

The primary focus of asana is on gently stretching the calves (gastrocnemius and soleus muscles) and the bottoms of the feet. In the asanas suggested here, progress sequentially in the order in which the asanas are presented. In exploring, try to fully commit to ahimsa, nonhurting, and aparigraha, noncovetousness, by going very slowly and patiently, letting go of any expectation of rapid healing.
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	Dandasana (Staff Pose)  In setting up for the basic form of Dandasana, place a folded blanket, block, or other firm bolster under the sitting bones if unable to comfortably and stably sit fully upright with pelvis neutrality, fully extended legs, and the spine in its natural form. Explore alternately moving from plantar flexion to dorsiflexion (pointing and flexing the feet), backing away from even the slightest sharp pain in the heel or bottom of the affected foot when creating the dorsiflexion movement. Do three sets of fifteen repetitions three to five times per day, gradually increasing range of motion, sets, and repetitions only to the extent that there is no increase in inflammation or pain within two hours of each stretching practice. After doing the three sets, massage deeply into the calf muscles for two to five minutes, helping to stimulate blood flow while breaking down adhesions. When able to comfortably hold Dandasana with the ankles in full dorsiflexion for one minute, you are ready to proceed to the next asana. 
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	Eka Pada Utthita Bidalasana (One-Leg Extended Cat Pose)  Begin on all fours in Bidalasana (Cat Pose). Fully extend the leg of the affected foot, curl the toes under, and alternately press and release pressure back through the heel. Do three sets of fifteen repetitions three to five times per day, gradually increasing pressure, sets, and repetitions only to the extent that there is no increase in inflammation or pain within two hours of each stretching practice.




[image: c23f020.tif]


	Adho Mukha Svanasana (Downward Facing Dog Pose)  When the stretching actions described for Eka Pada Utthita Bidalasana can be done with no increase in inflammation or pain, progress to a modified expression of Adho Mukha Svanasana. Coming into the basic form of Adho Mukha Svanasana, bend both knees and begin to slowly bicycle the legs, very gradually drawing the heels closer to the floor. Do three sets of fifteen bicycling repetitions three to five times per day, gradually increasing how far the heels are stretched toward the floor, sets, and repetitions only to the extent that there is no increase in inflammation or pain within two hours of each stretching practice.
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	Tadasana (Mountain Pose)  When the preceding asana explorations can be done free of pain and any resulting inflammation, explore heel raises and stretches from the basic form of Tadasana. Fold a yoga mat to create a platform that is approximately the thickness of one’s toes and the length of about one-third of one’s foot. (As an alternative, use a similarly elevated door threshold.) Stand with the balls of the feet on this platform, placing most weight on the nonaffected foot. Gradually explore bringing equal weight to both feet with the heels at the same level as the platform. If comfortable, slowly and steadily lift and lower the heels, thereby alternately engaging and stretching the calf muscles, intrinsic foot muscles, and the plantar aponeurosis. Explore doing three sets of fifteen repetitions three times per day, gradually increasing how far the heel is stretched toward the floor, sets, and repetitions only to the extent that there is no increase in inflammation or pain within two hours of each stretching practice.



Sprained Ankles

The ankle is the most commonly sprained joint in the human body. “Ankle”’s Proto-Germanic root, ang, “to bend” (also related to “angle”), perhaps understates this tendency. Rather than one type of sprain, the complexity of the joint gives us multiple types of potential sprains, with some so mild as to cause only a slight and very temporary limp and others so severe as to require surgery, months of rehabilitation, and uncertain healing outcomes. As the following text explains in greater detail, what we commonly understand as the ankle joint is several interconnected joints that collectively allow for complex functions, not merely the plantar flexion and dorsiflexion of the main hinged synovial joint. There are numerous ligaments connecting the bones of the ankle with one another and with the bones of the larger foot and the lower leg. A sprain to any of them is considered a sprained ankle, although as we will see in a moment there are three main types of ankle sprain. Ankle sprains are among the most common injuries that students bring to yoga classes, and many yoga asanas place large amounts of stress on the joint and thus very likely exacerbate the injury.
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The basic ankle joint—specifically the talocrural joint—consists of three bones: the distal tibia, distal fibula, and talus. But in practical terms the ankle is an extraordinarily complex joint composed of seven bones. When medical school students learn anatomy, they often use the mnemonic device “The Children Need Milk” for TCNMILC, to help recall talus, calcaneus, navicular, medial cuneiform, intermediate cuneiform, lateral cuneiform, and cuboid. Although only the talus is part of the talocrural joint’s up-and-down movement, when combined with the subtalar and transverse tarsal joints the ankle is capable of movement in multiple directions. Among the multiple directions, inversion (supination) and eversion (pronation) are most related to ankle sprains.

The three most common types of ankle sprain are:


	Inversion Sprains: These occur when the lateral complex of ankle ligaments are overstretched, particularly the anterior talofibular ligament (ATFL). This type of sprain is common in sports with explosive lateral movements such as tennis and basketball, but it also occurs in simple accidents such as slipping off the side of a curb. ATFL damage is greatest when the ankle is in some degree of plantar flexion, whereas when the ankle has an inversion sprain while in dorsiflexion, the injury is more likely to the calcaneofibular ligament. Inversion sprains are by far (85%) the most common. 

	Eversion Sprains: These occur when the strong and thick medial complex of ankle ligaments—collectively called the deltoid ligaments of the ankle—are overstretched. The ankle’s boney structure, specifically the position of the distal fibula, greatly reduces the potential for overstretching the deltoid ligaments (eversion accounts for only 5% of ankle sprains), and when there is a sprain it is typically accompanied by a fracture to the distal fibula.

	High Ankle Sprains: These occur when the ligaments that hold the distal tibia and fibula together at the syndemosis of the ankle are overstretched. These two bones are connected along their entire length by the interosseous membrane and most significantly held together at the ankle by three ligaments: the interosseous tibiofibular, anterior-inferior tibiofibular (AITF), and posteroinferior tibiofibular (PITF). Although these only make up 10 percent of ankle sprains, a significant tear in these ligaments typically requires surgery and a year or more of physical therapy to restore healthy function.



The Painful Experience

Ankle sprains are graded 1–3 depending on the severity of the ligament tears, which largely determines the intensity of the resulting pain. The body’s natural inflammatory response sends white blood cells to the area, which causes swelling and thus increased pressure on nerves in the injured area. This causes throbbing pain that increases with added pressure when attempting to stand or walk. Swelling also reduces mobility in the joint and can cause a dull fatigued sensation up through the leg.

The Known Causes

The ankle is sprained due to excessively strong or sudden twisting and rolling of the foot in relation to the lower leg. Well over half of all ankle sprains occur when playing sports or moving on an uneven surface. The relative likelihood of a sprain is intrinsically increased when the ankle area has weak muscles and tendons, weak or lax ligaments, and/or poor proprioception. Extrinsic or external factors such as shoe structure (especially high heels), obesity, and ground surface are also significant. Functional instability in the joint and loss of proprioception are prime suspects in recurrent sprains.

How It Heals

The grade of a sprain from mild to severe (1–3) largely determines how it will heal, including how long it will take to heal. Many mild sprains allow immediate weight bearing with minimal pain and might even be “walked off.” The RICE method (rest, ice, compression, elevation) is still recommended by most podiatrists and physical therapists. Whereas RICE reduces pain, its reduction of natural inflammation may cause a longer period of healing. Rest is the primary source of healing with inversion and eversion sprains, whereas high ankle sprains usually require surgery and long-term immobilization prior to undertaking physical therapy. With any severe sprain, a medical professional should conduct an examination to determine the type and severity of injury, utilizing active and passive movement tests, resistance movements, functional tests (pain allowing), palpation, and possibly x-ray to identify possible fractures.

The first phase of healing involves decreasing swelling and pain while protecting the joint from further injury. Considerable research shows that minimal back-and-forth plantar flexion and dorsiflexion with very mild resistance promotes healing so long as the movement is pain-free and does not cause further swelling. With reduced pain and inflammation, one can go further with this manual mobilization of the joint, giving it gradually increasing resistance. When this can be done pain-free and without further swelling, then one can do very gentle manual movements into inversion and eversion, using pain as a guide for less movement. The next phase of manual mobilization is to move the joint in all of its ranges of motion, but only so far as it is pain-free.

Lateral and medial sprains heal in much the same way except that medial sprains typically require twice as long to heal. In exploring modified yoga asanas, note that there are none with active eversion, although a wobbly ankle can stress the medial ligaments even in simple asanas.

Healing with Asana Practices
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	Tadasana (Tree Pose), Dandasana (Staff Pose), and Vrksasana (Tree Pose)  As pain-free range of motion is gradually restored, one can begin restoring greater flexibility and strength to the foot, ankle, and lower leg utilizing modified asana exercises. Start by standing in Tadasana and alternately lifting and lowering the toes as done in pada bandha exercises. Next, use a strap around the balls of the feet while sitting in Dandasana and make very slow movements with strap resistance through the fullest range of plantar flexion and dorsiflexion. When this is comfortable and there is no pain or resumption of swelling, do heel raises in Tadasana, gradually raising the heel higher and lower (by standing on a door threshold). Doing each of these exercises very slowly, and doing the standing exercises with the eyes closed, will also contribute to restoring proprioceptive function. When fully free of all pain in the joint, progress to doing Vrksasana and other standing balancing asanas to further restore healthy proprioception, exploring these very gradually with the support of a wall or using the other foot to give added support.
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	Utthita Trikonasana (Triangle Pose) and Utthita Parsvakonasana (Extended Side Angle Pose)  These two asanas involve different degrees of ankle inversion and thus are contraindicated if there is sharp pain in the ankle joint. The inversion angle is significantly less in Utthita Trikonasana and can be further reduced by placing a wedge under the back foot as shown here. The same wedge prop can be used under the back foot in Utthita Parsvakonasana and under the injured foot in Prasarita Padottanasana, significantly reducing or even eliminating inversion. 
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	Virasana (Hero Pose) and Balasana (Child’s Pose)  Although increasing plantar flexion is important, the forceful plantar flexion caused in Balasana and Virasana can be injurious. Placement of a blanket under the shin and ankle in these asanas supports limited plantar flexion while allowing safe movement in that direction.




	Adho Mukha Svanasana (Downward Facing Dog Pose)   Adho Mukha Svanasana effectively stretches the calf muscles (gastrocnemius and soleus) as well as the Achilles tendon. Doing this with pada bandha to help stabilize the ankle while alternately lifting and lowering the heels will help with both stretching and strengthening the affected muscles and tendons without doing so forcefully and thus stressing the ligaments.
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Shin Splints
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Shin splint is a classic misnomer in that there is no splint involved in this condition. The term is even more problematic because it is often used to refer to very different conditions affecting both bone and soft tissues in the lower leg.7 Here we will focus on the two most familiar and common soft tissue conditions generally referred to as shin splints: medial tibial stress syndrome (MTSS) and anterior tibialis strain (the latter term, “strain,” is disappearing in favor of more specific identification of the condition as either stress fracture or compartment syndrome). 

MTSS and anterior tibialis strain refer to painful conditions around the front and medial side of the distal two-thirds of the tibia. Knowledgeable physical therapists and osteopaths will conduct differential diagnosis to identify the specific injury, which in the general case of shin splints is important due to the overlapping symptoms of shin splints, stress fractures, nerve entrapment, and other conditions.8 An MTSS diagnosis will identify damaged connections of the connective tissue (Sharpey’s fibers) between the medial soleus fascia through the periosteum of the tibia. An anterior tibialis strain diagnosis will identify small tears in the tibialis anterior and in the periosteum covering the body of the tibia, what is increasingly categorized as anterior compartment syndrome (in which muscle swelling within a closed compartment increases pressure in that compartment, which results in pain).

The Painful Experience

Although shin splint pain is usually described as a dull ache, throbbing, or tenderness along the front to medial side of the shin, when highly acute, the pain can be sharp and persistent when walking or running. The pain may come and go even without healing the underlying condition, often leading to prematurely resuming regular activity that can cause deeper injury. For some, the painful experience is nagging yet sufficiently tolerable to allow continued regular activity, this too possibly worsening the condition.

The Known Causes

Shin splints are a classic repetitive stress injury most common among runners involved in excessive training. The condition is also common with a sudden increase in the intense use of the lower leg, as occurs when hiking long distances or running after a relatively sedentary period.9 In either case the lower leg is being overloaded in ways that are exacerbated by poor biomechanics, specifically due to dysfunction of the tibialis posterior, tibialis anterior, and soleus muscles caused by changes in tibial pressure. Imbalance in the strength and flexibility between the anterior and posterior calf muscles—especially tight posterior muscles, including the gastrocnemius, soleus, and plantar flexors—are also significant factors. 

One is more susceptible to shin splints if the medial foot arches are either weak or hypertonic, or if one runs or otherwise exercises the lower leg on hard surfaces, runs on tip toes, overpronates, or wears improper or worn out shoes. Physician and physical therapists can conduct closer evaluation of possible biomechanical abnormalities in the lower leg as well as knee abnormalities, leg length discrepancy, and hyperpronation of the subtalar joint, along with a more general evaluation of leg, pelvis, and spine mechanics and function.10

How It Heals

The first step in healing acute shin splints is to immediately reduce impactful use of the lower leg. This means resting the injured leg—that is, stop running. Physical therapy techniques such as whirlpool baths, electrical stimulation, unweighted ambulation, and ultrasound may help despite little evidence of their efficacy over other treatment options. There is significant evidence supporting the benefit of daily exercises to stretch and strengthen the calf muscles (especially with eccentric strengthening exercises) as well as strengthening the tibialis anterior muscles and those that help to stabilize the ankle joint.11 A general program for correcting poor biomechanics in the pelvis, hips, and legs that addresses related musculoskeletal dysfunctions will further help reduce the occurrence or recurrence of shin splints.
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Healing with Asana Practices

Many weight-bearing asanas that involve active engagement of lower leg muscles may be contraindicated with acute shin splints. So long as there is pain and inflammation, one should minimize active use of the lower leg. When pain and swelling have subsided, one can begin to explore strengthening and stretching the affected tissues.


	Tadasana (Mountain Pose) Heel Lifts  Strengthening exercises should focus on the eccentric contraction of the calf muscles, starting in Tadasana with the balls of the feel elevated onto a block, wedge, or door threshold. Slowly raise and very slowly lower the heels through the full range of plantar flexion and dorsiflexion, doing three sets of fifteen repetitions twice daily for several weeks.
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	Balasana (Child’s Pose) and Virasana (Hero Pose)   The forceful plantar flexion caused in Balasana and Virasana can effectively stretch the anterior calf muscles. Placement of a blanket under the shin and ankle in these asanas supports limited plantar flexion while allowing safe movement in that direction.
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	Adho Mukha Svanasana (Downward Facing Dog Pose)  Adho Mukha Svanasana effectively stretches the calf muscles (gastrocnemius and soleus) as well as the Achilles tendon. Doing this with pada bandha to help stabilize the ankle while alternately lifting and lowering the heels will help with both stretching and strengthening the calf muscles.



Knee Issues
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Figure 23-3: Knee Tears


The knees are perhaps the most complex joints in the human body and the ones that receive the greatest stress in yoga asanas and life. It is for this reason that we give them greater attention before discussing specific ailments and how to heal them in yoga.

The relative complexity of the knee joint is reflected in its varied classification as 1) a ginglymus joint (because it functions like a hinge, allowing extension and flexion), 2) a trochoginglymus joint (because it gains slight rotational capacity when flexed, which is important to note in teaching asanas such as Padmasana [Lotus Pose]), and 3) a double condyloid joint given its bicondylar structure. These three aspects of the knee joint proper gain greater complexity with the gliding patella, which gives us the patellofemoral joint (classified as an arthrodial joint).

Connecting the femur to the tibia, the knee receives considerable stress from above and below. This makes the knee’s stabilizing muscles and especially ligaments among the most frequently strained in physical yoga practices. Athletes, runners, even committed sitting meditators discover that the stress created in the knees from their athletic or spiritual avocation can lead to a mildly nagging or debilitating injury, especially when they lack the beneficial effects of a balanced, appropriate practice of physical asanas. Even in a balanced yoga practice, the knee still handles considerable forces, primarily from bearing weight but also due to twisting forces exerted from above and below, especially in seated hip openers. In more strenuous yoga practices, the knee handles very powerful physical forces. 

Primarily a hinge joint capable of extension and flexion, with minor capacity to rotate when flexed to about ninety degrees, sudden or excessive movement in any of these motions can tear one of the supporting ligaments or cartilage. Understanding and honoring the knees is one of the keys to guiding a sustainable yoga practice. Let’s take a closer look.

The distal femur and proximal tibia are expanded into condyles that increase their weight-bearing capacity and offer larger points of attachment for supporting ligaments. The convex shape of the femoral condyles articulates with the concave tibial condyles. The joint is cushioned by articular cartilage called menisci (from the Greek meniskos, “crescent,” for their crescent moon shape) that cover the ends of the tibia and femur as well as the underside of the patella. The C-shaped medial meniscus and lateral meniscus are intra-articular pads made of fibrocartilage that further cushion the joint. Thicker on their outside borders with a taper to a thin inner edge, they would easily slip about were they not held in place by small ligamentous fibers (the medial meniscus is larger than the lateral and has a more open form). Although both contain blood vessels during early infancy, with weight bearing their vascularity diminishes, leaving their center portion nourished only by synovial fluid. They function as shock absorbers between the bones and prevent the bones from rubbing each other. Tears in the medial meniscus are not uncommon in yoga, whether originally injured during an asana or exacerbated in an asana where forced rotation at the hip joint can transfer stress into the knee when the foot is held in place by the floor or another part of the body. With little or no blood supply, they heal slowly—if at all. 

The medial and lateral collateral ligaments (MCL and LCL) run along the sides of the knee and limit sideways motion. The MCL, extending vertically from the femur to the tibia, protects the medial side of the knee from being bent open (valgus deviation) by force applied to the outside of the knee, such as when a student presses down on the outside of the knee of the back leg in Parsva Virabhadrasana (Side Warrior Pose, sometimes called Reverse Warrior). It also receives potentially injurious pulling forces in a wide array of asanas, extremely so in seated asanas such as Padmasana (Lotus Pose), Baddha Konasana (Bound Angle Pose), and Gomukhasana (Cow Face Pose). The LCL protects the lateral side from an inside bending force (varus deviation), such as when a student misplaces the heel of the right foot against the inside of the left knee in Vrksasana (rather than well above or below the knee). Muscles that run outside the MCL support these ligaments, although strain to those muscles can make the ligaments more vulnerable (and in the case of the MCL, excessive pulling on it can damage the medial meniscus with which it is partially interwoven).

Inside the knee joint are two cruciate ligaments. The anterior cruciate ligament, or ACL, connects the tibia to the femur at the center of the knee. Its function is to limit rotation and forward motion of the tibia away from the femur; without it the femur would slide backward off the knee. The ACL is both a crucial source of stability and at considerable risk if the knee is not properly aligned or supported muscularly in asanas such as Virabhadrasana II (Warrior II Pose) or when transitioning in or out of asanas such as Ardha Chandrasana (Half Moon Pose). The posterior cruciate ligament, or PCL, is located just behind the ACL and limits excessive hyperextension (backward motion) of the knee joint. Injury to the PCL is rare, especially in yoga, as no asanas place great force on this ligament. The patella ligament is sometimes called the patellar tendon because there is no definite separation between the quadriceps tendon, which surrounds the patella, and the area connecting the patella to the tibia. This very strong ligament helps give the patella its mechanical leverage and functions as a cap for the condyles of the femurs.

The muscles acting on the knee from above—the abductors (primarily the glutei and tensor fascia lata, acting through their attachment to the iliotibial band), adductors (primarily the gracilis), the quadriceps (for extension), the hamstrings (for flexion), and the sartorius (a synergist in flexion and lateral rotation)—help the ligaments stabilize the knee when contracting from their various origins on the front, back, and bottom of the pelvis. The gluteus and tensor fascia lata attach to the iliotibial band, which in turn attaches to the lateral tibial condyle below the knee, contributing to lateral stability. The medial side of the knee is given more balanced stability through the actions of the gracilis, sartorius, and the semitendinosus (one of the hamstrings) as they pull up and in from their attachments on the medial tibia just below the knee: the gracilis from the pubic ramus at the bottom of the pelvis, the sartorius (the longest muscle in the body) from its origin at the anterior superior iliac spine (ASIS), and the semitendinosus as it runs up the back of the leg to its origins in the ischial tuberosity (most commonly known as the sitting bones). These medial and lateral stabilizers also play a small part in the rotation of the tibia on the femur when the knee is flexed and the foot is drawn toward the hip in poses such as Sukhasana (Simple Seated Pose) or Padmasana (Lotus Pose).

While lending tremendous stability to the knee, the quadriceps femoris and hamstrings are the most powerful muscles involved in knee extension and flexion. The most powerful muscle in the body, the quadriceps—so named in Latin for its four-headed origins—has just one foot as the four parts combine to form the quadriceps tendon, which extends across the front of the knee to become the patellar tendon and inserts on the proximal edge of the patella, which then transfers their action via the patellar tendon to the tibia. Three of the four—vastus medialis, vastus lateralis, and vastus intermedius—originate from the femoral shaft, while the rectus femoris arises from the top front of the pelvis, giving the rectus femoris a strong role in hip flexion as well as knee extension. This combined action is involved in Utthita Hasta Padangusthasana (Extended Hand-to-Big-Toe Pose). Their collective power in knee extension is increased through the fulcrum-like structure of the patella. Their concentric or isometric contraction extends or holds the knee in extension to stretch the hamstrings in a variety of standing and seated poses and contributes to lifting the body through eccentric contraction in backbends such as Setu Bandha Sarvangasana (Bridge Pose) and Urdhva Dhanurasana (Upward Facing Bow Pose, also called Wheel Pose).

The three-and-a-half hamstrings are the principle flexors of the knee. The semimembranosus and the semitendinosus originate from the ischial tuberosity and run down to the medial side of the knee, giving medial support to the knee as well as assisting in medial rotation. The biceps femoris originates on the back of the ischial tuberosity and the back of the femoral shaft, merging along the way before crossing the lateral side of the knee—contributing to lateral stability—and inserting via a common tendon on the head of the fibula. The partial origin of the biceps femoris (its “short head”) on the back of the femoral shaft also leads up to the attachment of the adductor magnus, giving the adductor magnus a “half hamstring” function that, when tight, adds further limitation to wide-angled forward bends such as Upavista Konasana (Wide-Angle Seated Forward Fold).

With these insights, we will now look at knee injuries and how to heal them, focusing on three of the most common conditions that appear among students in yoga classes: ACL tears and repairs; MCL tears and repairs, where we also consider issues with the medial meniscus; and knee replacements.

Anterior Cruciate Ligament (ACL) Sprains and Tears

ACL sprains and tears are among the most common ligament injuries and often occur in ways that also damage the MCL and the shock-absorbing medial meniscus. Focusing on the ACL, we have a ligament that is most stressed in high impact sports such as skiing, soccer, and basketball. There are three grades of ACL sprain:


	Grade I ACL Sprain: The fibers of the ligament are overstretched to the point of mild damage but not torn, causing very little swelling and tenderness without making the knee feel unstable. 

	Grade II ACL Sprain: The fibers of the ligament are partially torn, causing tenderness, moderate swelling, and a sense of weakness and instability in the joint.

	Grade III ACL Sprain: The fibers of the ligament are completely ruptured, tearing the ligament into two parts and causing tenderness, swelling, and a definite feel of instability and loss of control in the joint.



Although the tear may occur at the femur or tibia, most tears occur in the middle of the ligament. There is often a popping or cracking sound as the ligament tears, an initial feeling of instability that may diminish with extensive swelling, immediate pain, and inability to fully extend the joint.

The Painful Experience

The intensity of pain varies depending on the grade of the sprain, although most tears immediately cause an intense searing or burning sensation. Severe pain indicates a strong likelihood of a Grade II or III sprain. Weight bearing will add pain, as will the greater swelling likely to occur within several hours of sustaining the injury. (Immediate swelling indicates a more serious sprain and could be a sign of bleeding inside the joint.) 

The Known Causes

The most frequent causes of ACL injury are forced hyperextension of the knee, quick stopping, sudden change in direction of movement, and landing from a jump. The likelihood of an ACL tear is increased due to weak quadriceps and hamstrings muscles. In yoga, the ACL can be sprained in asanas such as Virabhadrasana II when the knee travels beyond the heel and splays medially, especially when quickly extending the knee joint from this lunged position. 

There is recent discussion among orthopedic researchers, physical therapists, and sports injury physicians regarding the greater frequency of ACL tears among women than men. Most of this research points to a greater angle between the pelvis (specifically the ASIS) and the patella ligament, narrower intercondylar space, and lesser activation of the hamstrings during athletic cutting movements.

How It Heals

The healing of the ACL depends primarily on the grade of the sprain. Grade I sprains typically heal on their own when provided with adequate rest followed by strengthening the muscles that surround the knee. Grade I sprains are often supported with a knee brace. It is very different with Grade II and III sprains, and thus important to have a correct diagnosis, which may require an MRI of the knee.

While Grade II and III tears will not fully heal without surgery, nonathletes and those with less active lifestyles can use general knee strengthening exercises to maintain a quiet lifestyle free of pain.

With partial or full ruptures, a fibrin blood clot may form between the two torn ends of the ligament and provide a scaffold for rejoining the two ends. However, the synovial fluid that surrounds the ACL is likely to wash away the blood clot that is required for the release of growth factors that attract immune cells, which signal fibroblasts to start the remodeling of functional scar tissue. Given this, Grade II and III sprains usually require surgical repair if one wishes to resume active (particularly athletic) movement.

In all healing strategies, the initial focus is on restoring full range of motion in the knee joint. This should never be forced, which is precisely what occurs in asanas such as Balasana (Child’s Pose) and others involving forced flexion of the joint. As range of motion is restored one should gradually rebuild the strength of all muscles that are related to the knee joint, giving primary attention to the hamstrings and quadriceps.

Healing with Asana Practices

In exploring these practices, give soft tissue treatment (gentle mobilization and massage) to the patella, patella tendon, incision areas, and the back of the knee to help reduce fibrosis and increase range of motion. As the healing practices progress to strength building in the hamstrings, quadriceps and gastrocnemii, massage those tissues too. Throughout these practices, explore pada bandha exercises and any of the general healthy knee practices that are not contraindicated for one’s specific condition.

Restoring Knee Flexion

To help restore knee flexion, proceed in three steps, going from one to the next over whatever time is required to do so without pain or the resumption of swelling.
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	Dhanurasana (Bow Pose)  First, begin lying prone with a yoga strap or belt positioned around the feet and draped up across the shoulders. Clasping the strap and maintaining taut tension in it, slowly bend the knees as for Dhanurasana, using the strap to gently explore gradually greater flexion in the knees. Do not forcefully flex the knee to the point of pain. Rather, use the strap to flex to the point of light resistance inside the knee, then back off slightly, pull slightly, and continue with these alternating movements for one to two minutes.
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	Modified Apanasana (Knees-to-Chest Pose)  Second, lie supine with the knees positioned above the hips and bent only enough so there is no pressure on the healing knee. Gently pull the knees toward the chest while allowing the heels to drop toward the hips as in Apanasana, going only so far that there is no pain in the knee. Then alternately release slightly away from and back into this range of motion in the knees ten to fifteen times before holding in the more flexed position for up to two minutes. 




[image: c23f047.tif]


[image: c23f048.tif]


	Modified Ustrasana (Camel Pose) and Balasana (Child’s Pose)  Third, begin by kneeling as is done for preparing for Ustrasana (Camel Pose) but with a folded blanket (approximately two inches thick) placed behind the knees. Explore very gradually moving toward Balasana (Child’s Pose). As always, use pain as a friend and back away from any sharp or intense sensation in the healing knee.



Restoring Knee Extension

Before beginning the process of restoring knee extension, if there is a hamstring graft, make sure to wait two weeks before working with the hamstrings. Otherwise, lie prone as described above in the first step for restoring knee flexion and place a strap around the foot of the leg with the healing knee. Very slowly flex and extend the knee joint, using the strap for passive resistance at the foot. Extend only so far as there is no intense pain while breathing deeply to tolerate mild intensity.
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	Dandasana (Staff Pose)  Explore sitting in Dandasana with a bolster placed sufficiently high under the sitting bones and thighs to ensure that the healing knee is not forced beyond its presently safe physiological range of motion. Place a sandbag just above the patella and explore gradually extending the knee. If free of pain, lower or remove the bolster and place a rolled blanket or foam roller under the knee to prevent full extension while gradually pressing the knee joint into greater extension.
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Restoring Muscular Strength

To help restore muscular strength, the first step is to do non-weight-bearing resistance exercises (that is, bearing less weight on the crutches and more weight on both feet while still using crutches). 


	Tadasana (Mountain Pose) to Utkatasana (Awkward Pose, often called Chair Pose)  When weight bearing is comfortably tolerable, begin slowly and steadily moving between Tadasana and Utkatasana until lightly fatigued yet pain-free.
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	Anjaneyasana (Low Lunge Pose) and Ashta Chandrasana (Eight Point Crescent Moon Pose)  Explore Anjaneyasana and, if comfortable with it, Ashta Chandrasana (also called Crescent Pose and High Lunge Pose) to build greater strength in the quadriceps.
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	Malasana (Garland Pose) Squatting Movements  As range of motion is restored and there is greater ease in the dynamic Tadasana to Utkatasana practice, explore moving slowly from Tadasana toward Malasana (also called Yogic Squat), going only so far as there is no sharp sensation in the knee. Gradually progress to full Malasana and slowly back to Tadasana.
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	Virabhadrasana II (Warrior II Pose) and Utthita Parsvakonasana (Extended Side Angle Pose)  Develop greater strength in the quadriceps by holding Virabhadrasana II and Utthita Parsvakonasana as long as comfortably possible. In doing so, be certain to align the knee with the center of the foot and do not let the knee travel forward beyond the back of the heel. Move slowly and with added pressure to the heel of the front foot when pressing out of these high-lunge asanas.
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	Tadasana (Mountain Pose) to Uttanasana (Standing Forward Fold Pose), Salabhasana (Locust Pose), and Setu Bandha Sarvanghasana (Bridge Pose)  There are not many ways to strengthen the hamstrings with yoga asanas. One way is moving very slowly from Urdhva Hastasana to Uttanasana, thereby eccentrically contracting the hamstrings through most of their range of motion. Lying prone and extending the hip concentrically contracts the hamstrings as in Salabhasana, and pressing up off the floor into Setu Bandha Sarvanghasana also concentrically contracts them, with these two movements working the hamstrings at different degrees of hip extension.



Medial Collateral Ligament (MCL) Tears

MCL sprains and tears are among the most common ligament injuries in yoga and typically occur in ways that also damage the shock-absorbing medial meniscus. The MCL is a ligament that is most stressed in intense sports such as football, skiing, and surfing, but it can also be damaged by strong repetitive abductive–adductive movements as in the breaststroke kick when swimming. There are three grades of MCL sprain:


	Grade I MCL Sprain: The fibers of the ligament are overstretched to the point of mild damage but not more than 10 percent are torn, causing very little swelling and tenderness and without making the knee feel unstable. Pain increases with pressure to the outside of the knee.

	Grade II MCL Sprain: The fibers of the ligament are partially torn, causing moderate medial tenderness, moderate swelling, and slight instability in the joint. Some physical therapists use 2– and 2+ to indicate injuries closer to Grade I or II, respectively.

	Grade III MCL Sprain: The fibers of the ligament are completely ruptured, tearing the ligament into two parts and causing severe medial tenderness, swelling, limited range of motion, and instability in the joint in resisting valgus forces.



MCL injuries are often confused with other injuries, primarily meniscal tears, ACL tears (with which they sometimes occur), bone fractures, and patellar subluxation. An orthopedic physician or physical therapist can conduct differential diagnosis to correctly diagnose the injury. Failure to correctly diagnose the differentiated injuries (especially with combined injuries) can lead to incorrect treatment and chronic problems in the joint.

The Painful Experience

The intensity of pain varies from mild to severe depending on the grade of the sprain, although most tears immediately cause an intense searing or burning sensation (very soon after hearing a popping or cracking sound). Severe pain indicates a strong likelihood of a Grade II+ or III sprain. Weight bearing will add pain and a feeling of the knee collapsing, as will the greater swelling likely to occur within several hours of sustaining the injury. 

The Known Causes

MCL tears are caused by excessive force that pulls the medial femur and medial tibia away from each other. This most commonly occurs in general sports activities due to blunt force to the lateral side of the knee. The carving motion created in skiing, snowboarding, and surfing can also cause MCL tears. It occurs most commonly in yoga when attempting to mobilize the hip while the knee is bent into deep flexion, especially when attempting to add twisting movement into the knee joint as is required in all Lotus-like positions of the leg.

How It Heals

The healing of the MCL depends primarily on the grade of the sprain. Grade I sprains typically heal on their own within two to ten weeks when provided with adequate rest followed by strengthening the muscles that surround the knee. Most orthopedic physicians and physical therapists recommend the RICE method during the first two days after the injury occurs. Once swelling has subsided, isometric, isotonic, and resistance activities will strengthen the supportive musculature on the medial side of the joint, thereby adding support to the vulnerable MCL.

As with ACL tears, it is very different with Grade II and III MCL tears, and thus important to have a correct diagnosis, which may require an MRI of the knee. The paramount concern is protecting the torn ends of the ligament from further damage by avoiding stress to the medial side of the joint for about one month. If the injury is coincident with an ACL tear that requires surgery, the general protocol is to treat the MCL for about six weeks post injury and only then begin ACL repair.

With nonsurgical treatment of Grade II and III tears, the first two weeks of healing focus on reducing swelling by applying ice for fifteen to twenty minutes every one to two hours for the first two days, then three to four times per day until swelling subsides. It is important to avoid weight bearing during this phase of healing (full yet cautious weight bearing with a hinged brace can resume when normal gait is restored). Gentle stretching can be done to gradually restore pain-free full extension and flexion. Static strengthening can be done to strengthen muscles around the hips, in the quadriceps, and in the hamstrings so long as it is pain-free. If there is normal gait and no pain or swelling, then after about six weeks one can do more intense strengthening exercises, gradually including those that introduce rotational force inside the knee joint.

Although most Grade III ruptures can heal with nonoperative treatment, in cases of complete rupture in the presence of other injuries (entrapment of the end of the ligament, bone fracture) surgical repair is often required if one wishes to resume active (particularly athletic) movement or asanas that involve rotational forces in the knee joint. The postsurgical treatment protocol follows the protocols given above for Grade 2 tears.

In all healing strategies, the initial focus is on restoring full range of motion in the knee joint. This should never be forced, which is precisely what occurs in asanas such as Balasana (Child’s Pose) and others involving forced flexion and partial rotation of the joint. As range of motion is restored one should gradually rebuild the strength of all muscles that are related to the knee joint, giving primary attention to the hamstrings and quadriceps.

Healing with Asana Practices

In exploring these practices, give soft tissue treatment (gentle mobilization and massage) to the patella, patella tendon, incision areas, and the back of the knee to help reduce fibrosis and increase range of motion. As the healing practices progress to strength building in the hamstrings and quadriceps, massage those tissues too. Throughout these practices, explore pada bandha exercises and any of the general healthy knee practices that are not contraindicated for one’s specific condition.

Restoring Knee Flexion

To help restore knee flexion, proceed in three steps, going from one to the next over whatever time is required to do so without pain or the resumption of swelling.
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	Dhanurasana (Bow Pose)  First, begin lying prone with a yoga strap or belt positioned around the feet and draped up across the shoulders. Clasping the strap and maintaining taut tension in it, slowly bend the knees as for Dhanurasana, using the strap to gently explore gradually greater flexion in the knees. Do not forcefully flex the knee to the point of pain. Rather, use the strap to flex to the point of light resistance inside the knee, then back off slightly, pull slightly, and continue with these alternating movements for one to two minutes.
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	Modified Apanasana (Knees-to-Chest Pose)  Second, lie supine with the knees positioned above the hips and bent only enough that there is no pressure on the healing knee. Gently pull the knees toward the chest while allowing the heels to drop toward the hips as in Apanasana, going only so far that there is no pain in the knee. Then alternately release slightly away from and back into this range of motion in the knees ten to fifteen times before holding in the more flexed position for up to two minutes. 
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	Ustrasana (Camel Pose) to Balasana (Child’s Pose)  Third, begin by kneeling as is done in preparing for Ustrasana but with a folded blanket (approximately two inches thick) placed behind the knees. Explore very gradually moving toward Balasana (Child’s Pose). As always, use pain as a friend and back away from any sharp or intense sensation in the healing knee.



Restoring Knee Extension

Before beginning the process of restoring knee extension, if there is a hamstring graft, make sure to wait two weeks before working with the hamstrings. Otherwise, lie prone as described in the first step for restoring knee flexion and place a strap around the foot of the leg with the healing knee (the other foot can be placed on the floor next to the hip in a comfortable position). Very slowly flex and extend the knee joint, using the strap for passive resistance at the foot. Extend only so far as there is no intense pain while breathing deeply to tolerate mild intensity.
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	Dandasana (Staff Pose)  Explore sitting in Dandasana with a bolster placed sufficiently high under the sitting bones and thighs to ensure that the healing knee is not forced beyond its presently safe physiological range of motion capacity. Place a sandbag just above the patella and explore gradually extending the knee. If free of pain, lower or remove the bolster and place a rolled blanket or foam roller under the knee to prevent full extension while gradually pressing the knee joint into greater extension.



Restoring Muscular Strength

To help restore muscular strength, the first step is to do non-weight-bearing resistance exercises (that is, bearing less weight on the crutches and more weight on both feet while still using crutches). 
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	Tadasana (Mountain Pose) and Utkatasana (Awkward Pose)  When weight bearing is comfortably tolerable, begin slowly and steadily moving between Tadasana and Utkatasana until lightly fatigued yet pain-free.
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	Anjeneyasana (Low Lunge Pose) and Ashta Chandrasana (Eight Point Crescent Moon Pose)  Explore Anjeneyasana and, if comfortable with it, Ashta Chandrasana to build greater strength in the quadriceps.
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	Malasana and Back  As range of motion is restored and there is greater ease in the dynamic Tadasana to Utkatasana practice, explore moving slowly from Tadasana toward Malasana, going only so far as there is no sharp sensation in the knee. Gradually progress to full Malasana and slowly back to Tadasana.
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	Virabhadrasana I (Warrior II Pose) and Utthita Parsvakonasana (Extended Side Angle Pose)  Develop greater strength in the quadriceps by holding Virabhadrasana I and Utthita Parsvakonasana as long as comfortably possible. In doing so, be certain to align the knee with the center of the foot and do not let the knee travel forward beyond the back of the heel. Move slowly and with added pressure to the heel of the front foot when pressing out of these high-lunge asanas.




	Tadasana (Mountain Pose) to Uttanasana, Salabhasana (Locust Pose), and Setu Bandha Sarvanghasana (Bridge Pose)  There are not many ways to strengthen the hamstrings with yoga asanas. One way is to move very slowly from Urdhva Hastasana to Uttanasana, thereby eccentrically contracting the hamstrings through most of their range of motion. Lying prone and extending the hip concentrically contracts the hamstrings as in Salabhasana, and pressing up off the floor into Setu Bandha Sarvanghasana also concentrically contracts them, with these two movements working the hamstrings at different degrees of hip extension.
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Restoring Rotational Capacity

To restore rotational capacity (and thus the ability to fully flex the knee with the thigh abducted, adducted, and in external rotation), it is important to develop flexibility in the muscles acting on the inner knee from above, including all hip rotators, the quadriceps, adductor longus and adductor brevis, semimembranosus, and semitendinosus hamstrings, gracilis, and sartorius. A challenge in doing so is that in stretching these muscles one might place excessive pressure on the inner knee. Along with using props as described in what follows, it is important to back off of any stretches that create even slight sharp pain in the inner knee.
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	Thread the Needle  Lying supine with the feet positioned as for Setu Bandha Sarvanghasana (Bridge Pose), cross the right ankle to the left knee. If limited in the required range of motion to do this, lie supine near a wall, place the left foot on the wall about three feet off the floor, and then try to cross the right ankle onto the left knee. Clasp the hands behind the left knee, and alternately pull the left knee toward the left shoulder and release it away from the shoulder while keeping the hips on the floor. Explore using the right hand to press the right knee away from the right shoulder. Do several repetitions before holding at the maximum comfortable stretch for up to two minutes.
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	Baddha Konasana (Bound Angle Pose)  Lying supine with the soles of the feet together and knees apart, allow the inner thighs to relax and the knees to release toward the floor. If there is discomfort in the inner thighs or knees, place bolsters or blocks under the knees. Stay in this position for at least two minutes.
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	Gomukhasana (Cow Face Pose)  Sit for up to two minutes in Gomukhasana. If unable to sit upright and free of discomfort in the knees, then sit up on blocks. 
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	Upavista Konasana (Wide-Angle Seated Forward Fold)  If when in the basic form of this asana there is any discomfort behind the knee, place a rolled blanket under it. If unable to sit comfortably upright, sit on a block or bolster. Hold for at least two minutes.
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	Supta Parivartanasana (Reclined Twist)  Lying supine, clasp around the knee of the healing side to flex the hip, then draw that knee across the body, coming into the basic spinal twisting form of Supta Parivartanasana. With a strap looped around the foot of the healing leg, fully extend the knee of that leg while continuing to draw the leg across the body. Hold for two minutes.



Medial Meniscus Tears

A meniscal tear is a break or rupture in the crescent moon–shaped pad of cartilage. It is a degenerative condition that will worsen without rest or (in the case of moderate to severe tears) treatment. Although tears can occur in several different parts of either or both menisci (flap tears, double flap tears, peripheral tears, horizontal flap tears, displaced flap tears, short and long longitudinal tears, repaired peripheral tears), the strong shearing or compressing forces that happen when the knee rotates while also flexing or extending are most likely to occur in the medial meniscus. (Due to its mobility, the lateral meniscus rarely tears, and when it does, it will often heal on its own due to the vascularization of the area—unlike its medial counterpart.) The medial meniscus is also more prone to tearing due to its structure being interwoven with the MCL, thus leading to meniscus damage when there is ACL or MCL injury.

The Painful Experience

A tear in medial meniscus will produce sharp pain when internally rotating the tibia. Minor tears may produce slight pain and swelling, which typically diminishes within three weeks. There is typically tenderness at one point along the inner knee and more intense pain with either hyperextension or hyperflexion of the knee joint. There is also intense pain along the inner knee with external rotation of either the hip, lower leg, or foot.

The Known Causes

Most medial meniscus tears occur when the MCL and/or ACL tear. However, it also tears due to excessive compression (which can occur in Balasana [Child’s Pose] or Virasana [Hero Pose]) or twisting through the joint (as occurs when positioning the leg for Padmasana [Lotus] and all other asanas in which the hip is abducted and externally rotated and the knee is flexed). With aging, the medial meniscus wears down and becomes more vulnerable to tears.

How It Heals

Where there is vascularity, there is the potential for self-healing. With minimal vascularity (none in its central portion), the medial meniscus does not heal well or at all. The physical therapy protocol for meniscus injury involves strengthening the various muscles that bear on the knee joint, as described for strengthening these muscles in relation to MCL repairs (described earlier). 

Healing with Asana Practices

See the practices given earlier for MCL repairs, focusing on those that help with strengthening the muscles that bear on the knee.

Iliotibial Band Syndrome
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Figure 23-4: The Iliotibial Band


The tensor (from the Latin tendere, “to stretch”) of the fascia lata (from the Latin fasciae, “of the band,” and latae, “wide”) is a long muscle that arises from the top of the pelvis (primarily at the ASIS and iliac crest). It is commonly called the TFL. It joins with gluteus medius and minimus fibers and then comes to be situated between two layers of fascia before inserting into the iliotibial (IT) band (or tract), which extends down the lateral thigh before crossing the knee and attaching to the lateral condyle of the tibia. In tensing the fascia lata and the IT band, this set of tissues stabilizes the femur on the tibia when standing and walking or running.

Iliotibial Band Syndrome (ITBS, also called Iliotibial Band Friction Syndrome, ITBFS) is the most common injury to the lateral knee among athletes,12 and the most common overuse injury in the lower extremity among female athletes.13 The syndrome refers to painful sensation at the lateral condyle of the femur or slightly lower that occurs with repetitive motion of the knee joint.

The Painful Experience

ITBS causes a sharp and stinging sensation at the lateral condyle of the femur (just above the knee joint). The pain may be felt slightly lower or up along the IT band. It is typically felt during running or hiking when the foot contacts the ground or when placing twisting forces into the knee when changing directions in gait.

The Known Causes

Tightness in the IT band is widely held to be a leading cause of ITBS. However, no study to date has established this as a cause.14 Until recently it was also thought that bursa inflammation caused ITBS. However, there is now considerable evidence that repetitive tightening of the lateral fascia increases tension in the IT band as it crosses the knee, not the swelling of bursa sacs.15 Weak hip abductor muscles that cause increased hip adduction during the stance phase of gait are also a leading cause of ITBS.16 Leg length discrepancy, foot arch pathologies, and some exercise habits (such as running on an uneven surface) are other factors. Runners with worn shoes or poor arch support and cyclists with the toe position even slightly internally rotated are more likely to experience ITBS.

How It Heals

Difficulty in specific diagnosis creates difficulty in identifying beneficial treatments. To the extent that the friction is caused by tightness in the IT band, treatment should focus on stretching and reducing tension in the tensor fascia lata and the glutei (especially gluteus medius). If the cause is weak abductors, treatment should focus on strengthening the muscles of the lateral hip compartment.

Healing with Asana Practices

Stretching and Reducing Tension

To stretch and reduce tension in the tensor fascia lata, follow these asanas:
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	Supta Parivartanasana (Reclined Revolved Pose)  Lying supine, clasp around the knee of the healing side to flex the hip, then draw that knee across the body, coming into the basic spinal twisting form of Supta Parivartanasana. With a strap looped around the foot of the healing leg, fully extend the knee of that leg while continuing to draw the leg across the body. Hold for two minutes.
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	Marichyasana C (Pose Dedicated to the Sage Marichi)  Sitting upright in Dandasana (Staff Pose), slide the foot of the healing leg in close to the hip. If it is difficult to sit upright on the front of the sitting bones and with the spine tall, place a block or other bolster under the sitting bones and modify how close the foot is drawn in toward the hip. Now cross the foot over the extended leg and place the foot on the floor. Turn toward the bent knee and clasp it with the hands or arms, twisting while keeping the sitting bones firmly rooted, keeping the extended leg engaged with isometric muscle contraction (especially in the quadriceps).
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	Ardha Matsyendrasana (Half Lord of the Fishes Pose)  Come into the basic form of Ardha Matsyendrasana. If unable to sit upright on the front of the sitting bones or if there is pressure in the knees, sit up on a prop. If it is difficult to draw the foot of the raised knee across to the floor, place it in front of the hip. Turn toward the lifted knee, clasping it with the hand or arm to pull it toward center while twisting toward it.



Strengthening the Hip Abductors
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	Bidalasana (Cat Pose)  Starting on all fours in Bidalasana, fully extend the healing leg straight back from the hip, then stretch it out laterally (abducting it) as far as comfortably possible without the hip lifting, then draw it back to center. Repeat up to twenty-five times, rest, and repeat two to three times. 
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	Vasisthasana (Side Plank) Prep Pose  Starting on all fours in Bidalasana, shift onto one hand and knee to come into Vasisthasana Prep Pose with the healing leg on top and fully extended with the foot on the floor. Slowly lift and lower the healing leg up to twenty-five times, rest, and repeat two to three times. 
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	Ardha Chandrasana (Half Moon Pose)  Being sensitive to pressure in the hip, come into Ardha Chandrasana with the healing leg extending directly back from the upper hip. While maintaining the basic form of Ardha Chandrasana, slowly lower and lift the healing leg up to ten times before holding it in position level with the hip for five to ten breaths. If unstable, do this against a wall.



Upper Leg and Hip Issues

Hamstring Strains
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Figure 23-5: The Hamstrings


The hamstrings are the principle flexors of the knee and extensors of the hip. They also co-contract with the quadriceps to stabilize the knee in isometric contraction, and they co-contract with the hip flexors to stabilize the thigh or pelvis, giving them an essential role in upright posture. 

The hamstrings group consists of three muscles. The semimembranosus and the semitendinosus originate from the ischial tuberosity and run down to the medial side of the knee where they attach to the tibia, giving medial support to the knee as well as assisting in medial rotation. The biceps femoris originates on the back of the ischial tuberosity (long head) and the back of the femoral shaft (short head), merging along the way before crossing the lateral side of the knee and inserting via a common tendon on the lateral side of the head of the fibula, which allows it to externally rotate the lower leg at the knee. The partial origin of the biceps femoris (its short head) on the back of the femoral shaft also leads up to the attachment of the adductor magnus, giving the adductor magnus a “half hamstring” function that, when tight, adds further limitation to wide-angled forward bends such as Upavista Konasana. In crossing from the pelvis to the back of the thighs and lower legs, the hamstrings have a strong role in extending the hip.

The complex dynamic function of the hamstrings in gait predisposes them to strain: in a single stride, they concentrically contract to flex the knee, eccentrically contract to inhibit knee extension, then immediately concentrically contract to extend the hip. They are most stretched at the very moment they strongly contract eccentrically and change function, leading to a great propensity to be strained. Hamstring strains are the most common muscle injury in several sports (soccer, football, basketball, running),17 and considerable anecdotal evidence from my observation finds that it is the most common muscle tear in yoga due to excessive, excessively fast, and repetitive stretching of the muscles.

Although hamstring injuries can occur at the tendinous insertion of the muscles on the lower leg or in the body of the muscles, the most common tear is at their tendinous origins at and immediately behind the sitting bones (ischial tuberosities). Here we will focus on this most common tear.

Hamstring origin tears have varying grades of severity:


	Grade 1: Overstretching without a tear in the muscle, with slight pain that may not be felt until at rest. There is no loss of strength or flexibility although there is a sense of tightness when attempting to stretch through full range of motion. 

	Grade 2: A partial tear in the muscle, pain is felt with stretching or contracting, with slightly sharp sudden pain during use in certain positions. Use with resistance creates pain.

	Grade 3: Severe or full rupture, sudden intense pain, inability to walk without pain.



The Painful Experience

Pain varies from very mild cramping with use to sharp and persistent pain with or without use. The strain is often felt as a pinching sensation at the sitting bones.

The Known Causes

The primary risk factor in hamstring strain is a prior hamstring strain, especially in the absence of effective prior rehabilitation.18 There are many other factors, including repetitive stress, age, peak torque of the quadriceps, weight, flexibility, ankle range of motion, proprioception, specific activity, and mental state.19

In yoga asana practices, the hamstrings are stretched in a wide array of postures and in dynamic movements when either transitioning between asanas or extending range of motion within an asana. Movement from Urdhva Hastasana (Upward Arms Pose) to Uttanasana (Standing Forward Fold Pose), one of the most common asana transitions in all flow styles of yoga, involves eccentric contraction of the hamstrings in resisting gravity. When eccentrically contracting, a muscle is lengthening (stretching) even as its fibers are contracting. When this transition is done too quickly and without effective stabilization through the quadriceps and other stabilizers, the body’s natural neurological mechanism of reciprocal inhibition will not properly activate to allow the muscle to normally stretch, thereby causing injurious tension in the muscle—most commonly at its tendinous origin. This effect is called stretch reflex. Done slowly and consciously, this movement is among the very few in all yoga practices in which the hamstrings are significantly strengthened, which is particularly important given that the hamstrings are intensely stretched in most forward bends.

A second frequent cause of hamstring injury in yoga occurs in seated forward bends when students pull the flesh of the gluteus maximus out or back and away from the sitting bones, a common instruction given by teachers who want students to have their sitting bones firmly rooted to the floor. This causes the stretch in the hamstrings to be overly concentrated at their tendinous origins where there is greatest risk of strain rather than deeper into the body of the muscles as they run down the backs of the legs. Although firm rooting of the sitting bones is very important in all seated asanas, one can attain sufficient rooting without overexposing the hamstring tendons as just described.

A third frequent cause of hamstring injury in yoga occurs in standing and seated forward bends in which the students engage in ballistic stretching (bouncing) or in simply moving too far in their own safe range of motion given the relative health and flexibility of their hamstrings. These causes are exacerbated when holding asanas longer than necessary for the release of muscular tension. (The science of flexibility long ago established that muscle fibers attain their maximum release [stretch] within two minutes of being held in any given position. Thereafter, any further range of motion is due to muscle strain, deep stretching in the tendons, or stretching of ligaments, any of which can be injurious.)20

How It Heals

Specific risk factor analysis is important in designing an effective treatment plan. The RICE method is still generally recommended as the initial treatment. If rested, Grade 1 tears generally self-resolve within a few days to a few weeks. If not rested, Grade 1 tears can worsen. Grade 2 tears generally require longer-term treatment whereas Grade 3 tears generally require surgery followed by a treatment plan similar to that given for Grade 2 tears.

RICE is recommended immediately upon injury.21 Other treatments can begin once normal pain-free gait is achieved. Anti-inflammatory drugs are not recommended because they inhibit three vitally important physiological healing processes: 1) the work of large specialized cells called macrophages that engulf and digest injured muscle fiber cells; 2) the proliferation of satellite cells that give rise to regenerated muscle; and 3) protein synthesis that must occur in the redevelopment of healthy muscle fibers.22

Further healing involves a combination of strengthening and stretching exercises. We will explore these exercises through healing asanas.

Healing with Asana Practices

There is a vast difference in the use of—and effects on—the hamstrings when stretching them in standing forward bends such as Prasarita Padottanasana (Wide Angle Forward Fold), seated forward bends such as Paschimottanasana (Seated Forward Bend Pose), and supine forward bends such as Supta Padangusthasana (Reclined Big Toe Pose). As noted previously, slow movement from standing to a forward bent position eccentrically contracts and strengthens the hamstrings while they are being stretched. Although this is important in preventing injury to the hamstrings, it is part of treatment only after injured muscle and tendon fibers are fully functional. There is also a significant difference in strengthening exercises that utilize isometric versus isokinetic muscular contraction. Here we offer conservative treatment suggestions that honor how the hamstrings most effectively heal.

Restoring Strength

To help restore hamstring strength, begin with knee flexion movements before exploring the more intense leg extension movements. Use pain as a friend: if anything hurts, back off.


	Prone Knee Flexion  When able to make pain-free flexion of the knee, slowly flex it to draw the heel toward the hip, at first using only the weight of the lower leg for resistance. Hold the lower leg in place every few degrees of movement for several breaths, using isometric contraction to engage the hamstrings muscles. Go only to 50 to 75 percent of intensity. As healing progresses to the subacute phase, add resistance by placing the foot of the healthy leg against the heel of the healing leg and begin exploring moving slowly through the full range of knee flexion motion. Transition to Balasana (Child’s Pose) to allow the hamstrings to fully shorten and relax.
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	Leg Lifts  When able to make pain-free full range of knee flexion movement against resistance, continue lying prone and slowly extend (lift) and lower the healing thigh while keeping the knee fully extended. Do up to three sets of fifteen repetitions before shifting into Balasana, allowing the hamstrings to fully shorten and relax.
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	Bidalasana (Cat Pose) Leg Lifts  Positioned on all fours in Bidalasana, fully extend the healing leg with the toes curled under on the floor. Explore slowly lifting and lowering the healing leg while keeping the knee fully extended. Do up to three sets of fifteen repetitions before shifting into Balasana, allowing the hamstrings to fully shorten and relax.
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	Setu Bandha Sarvanghasana (Bridge Pose)  Lying supine, position the feet near the hips hip-distance apart to prepare for Setu Bandha Sarvanghasana. Slowly lift the pelvis while focusing on pressing up into the sitting bones, pressing the hamstrings tendons into the ischial tuberosities while elongating the tailbone toward the knees. Hold for five to eight breaths before very slowly lowering down and resting for several breaths. If pain-free, repeat this two or three times daily.
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	Uttanasana (Standing Forward Fold Pose)  We build the greatest strength in the hamstrings when we use them in eccentric contraction. This is how the hamstrings work when swan-diving from standing upright into a standing forward bend. Do not attempt this until in the subacute phase of healing. Move slowly and at first with bent knees to better moderate tension in the hamstrings. If comfortable, explore folding forward and down with the knees fully extended. As with all forward bends, try to initiate and maximize the movement through the forward (anterior) rotation of the pelvis before allowing the spine to flex. In rising back to standing upright, proceed in the same way: slowly, at first with bent knees, and gradually with fully extended knees.



Restoring Flexibility

To help restore hamstring flexibility, work lying supine so that the only tension in the hamstrings is that created by pulling on the knees or the foot using the clasp of a strap around the foot. This position allows the healing stretch to be as slight as can be and to very specifically target the hamstrings. Recall that the hamstrings are biarticular—they cross and thereby mobilize and stabilize two joints, creating knee flexion and hip extension. The practices given here are designed to prepare the hamstrings for even greater flexibility once healed. Practicing with patience, do not yet attempt Hanumanasana (Splits).
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	Apanasana (Knees-to-Chest or Wind-Relieving Pose)  Start with Apanasana, keeping the knees fully flexed while alternately drawing them toward and away from the chest. As the hips are fully flexed, this will introduce a slight stretch into the hamstrings.
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	Supta Padangusthasana (Reclined Big Toe Pose)  Begin stretching with Supta Padangusthasana. Clasp a strap that is placed around the foot of the healing leg and flex both the knee and hip of the healing leg. With light resistance through the strap, slowly move toward fully extending the knee while reducing the degree of hip flexion as much as required to feel only a comfortable stretch in the hamstrings. Do three sets of fifteen repetitions. When this is entirely comfortable, begin increasing hip flexion while keeping the knee fully extended.
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	Dandasana (Staff Pose) and Paschimottanasana (Seated Forward Bend Pose)  Sit upright in Dandasana and clasp a strap that is placed around the balls of the feet. If unable to sit fully and comfortably upright, place a block or firm bolster under the sitting bones, elevated as high as necessary to position the pelvis level with the legs fully extended. (If unable to attain this posture with props, stay with the prior stretching practice.) Firming the quadriceps muscles, slowly press more and more strongly out through the heels while slowly pointing and flexing the ankle joints (plantar flexion and dorsiflexion). Hold with dorsiflexion for five to ten breaths. Also explore slowly and gradually rotating the pelvis forward into Paschimottanasana while maintaining a neutral spine.
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	Upavista Konasana (Wide-Angle Seated Forward Fold)  Sit upright with the legs separated wide apart in the preparatory position for Upavista Konasana. If unable to sit fully and comfortably upright, place a block or firm bolster under the sitting bones, elevated as high as necessary to position the pelvis level with the legs fully extended. Pressing out through the heels while firming the quadriceps muscles, explore slowly and gradually rotating the pelvis forward while maintaining a neutral spine.
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	Adho Mukha Svanasana (Downward Facing Dog Pose)  Begin to explore Adho Mukha Svanasana, initially keeping the knees slightly bent.



Femoral Neck Syndrome and Microfractures
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Figure 23-6: Femoral Neck Fractures


The rounded head of the femur is attached to the femur by a small bridge called the neck of the femur. The length, girth, and angle of inclination of the neck in relation to the femur varies with age,23 sex,24 and development25 (from around 115 degrees to 140 degrees). Although ordinarily a strong structure, in older children and adolescents this structure can be weakened by repetitive shearing stress on the epiphysis due to a weakened epiphyseal plate, especially with abduction and external rotation of the hip. In elderly people the femoral neck is often weakened due to osteoporosis. 

If the femoral neck is weak, it is more subject to microfractures.26 Femoral neck syndrome describes the gradual accretion of microfractures. Due to the vascular anatomy of the femoral neck (i.e., inhibited flow of blood to the femoral head), a great concern with microfractures in the femoral neck is reduction of blood supply to the head due to ruptures of blood vessels, which leads to avascular necrosis (AVN) of the femoral head (compromising the already precarious circulation of blood in it).  

The Painful Experience

The mostly insidious nature of femoral neck fractures can create pain that ranges over time from a slightly irritating pinching sensation to pain of debilitating intensity. 

The Known Causes

Minor femoral neck fractures are easily confused with hip bursitis or other conditions and thus worsen due to continued repetitive use and mistreatment. The cause often arises from stressful repetitive physical activity, including activity that places excessive biomechanical forces on the hip joint. Insufficiency fractures arise from compromised bone that occurs with osteoporosis, hyperparathyroidism, and menopause.27 Many studies show the relatively high incidence of microfractures of the femoral neck in military recruits as well as in athletes involved in hip-intensive load carrying.28

Certain movements in yoga asana practices can create similarly intensive torqueing force on the femoral neck, as when transitioning directly from internally rotated to externally rotated hip standing balancing postures. To be more anatomically correct, the potentially injurious transition occurs when moving into or away from full hip abduction when the full weight of the body is bearing down through one hip, as in the direct transition from Virabhadrasana III (Warrior III Pose) to Ardha Chandrasana (Half Moon Pose) or the opposite transition. 

A metabolic derangement may create an underlying susceptibility. Specifically, bone reabsorption (stimulated by greater mechanical loading) might not be counterbalanced by osteoblast-mediated metabolic repair, with bone reabsorption thus exceeding the bone’s capacity to remodel (heal).29

How It Heals

Healing depends largely on the nature of the fractures and the condition of the person. If the fracture is displaced, treatment generally involves anatomical reduction followed by surgical internal fixation and several weeks or months of physical therapy along with the use of crutches. Many surgical repairs lead to misalignment of the joint and ongoing hip pain. In some cases, including those involving AVN, full hip replacement might be indicated (a very common orthopedic procedure with high success rates).

Healing with Asana Practices

There is no evidence that postural practices or physical therapy can heal fractured bone. Rather, these tools can be effectively applied as part of postoperative care and rehabilitation in alignment with physical therapy protocols. This can begin the first day following surgery with moving from a bed to a chair and back to the bed. Two to three days post surgery one typically begins walking with the aid of crutches or a walker for a period of two to three months. During this time, specific exercises can be undertaken to restore overall posture, gait, balance, range of motion, and strength. Certain ranges of motion will be contraindicated if there was also a hip replacement, specifically adduction across the medial line and other postures that cause abductive pressure at the hip joint.

Dandasana (Staff Pose)
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	Supine Ankle Pumps: Lying supine, alternately point and flex the foot through the maximum range of motion. Do up to fifty repetitions several times every day.
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	Supine Ankle Rotations: Lying supine, move the foot in circles in one direction five times, then the other direction five times, doing these sets in each direction four to five times per day.
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	Heel Slides: Lying supine, press the heel of the foot down into the floor while slowly sliding the heel toward the hip. Use the downward pressure of the heel to create resistance in the movement. Do three sets of ten repetitions two to three times per day.




	Savasana (Corpse Pose)  Lying supine, at first relax and let everything settle.
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	Savasana Glutei Contractions: Lying supine, alternately squeeze and relax the buttocks ten to fifteen times. On the final contraction, hold firmly for up to thirty seconds.
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	Savasana Quadriceps Contractions: Lying supine, alternately squeeze and relax the quadriceps ten to fifteen times. On the final contraction, hold firmly for up to thirty seconds.




	Tadasana (Mountain Pose)  Each of the following exercises are initiated standing in Tadasana.
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	Buttocks Squeeze: Standing in Tadasana, alternately squeeze and relax the buttocks ten to fifteen times. On the final contraction, hold firmly for up to thirty seconds.
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	Quadriceps Squeeze: Standing in Tadasana, alternately squeeze and relax the quadriceps ten to fifteen times. On the final contraction, hold firmly for up to thirty seconds
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	Utthita Hasta Padangusthasana A with Leg Lifts: Standing in Tadasana, alternately lift (flex) and lower the leg up to fifteen times while keeping the standing leg straight (knee fully extended) and stable, the pelvis neutral, and the spine in its natural form. On the final lift hold for as long as comfortably possible. Repeat two to three times per day.
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	Utthita Hasta Padangusthasana B with Leg Lifts: Standing in Tadasana, alternately abduct and lower the leg up to fifteen times while keeping the standing leg straight (knee fully extended) and stable, the pelvis neutral, and the spine in its natural form. On the final lift hold for as long as comfortably possible. Repeat two to three times per day.
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	Malasana (Garland Pose) Supported Squats  Standing in Tadasana with the feet positioned hip-distance apart, alternately bend and extend the knees while aligning the kneepcaps with the centers of the feet. Gradually bend the knees more deeply, moving beyond Utkatasana and toward Malasana. Only lower as far as it is comfortable, pressing back to straight legs.




[image: c23f128.tif]


	Bidalasana (Cat Pose) Leg Abduction  Starting on all fours in Bidalasana, fully extend the leg straight back from the hip, then stretch it out laterally (abducting it) as far as comfortably possible without the hip lifting, then draw it back to center. Repeat up to twenty-five times, rest, and repeat two to three times. 
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	Vasisthasana (Side Plank) Prep Pose Leg Abduction  Starting on all fours in Bidalasana, shift onto one hand and knee to come into Vasisthasana Prep Pose with the healing leg on top and fully extended with the foot on the floor. Slowly lift and lower the healing leg up to twenty-five times, rest, and repeat two to three times. 
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	Ardha Chandrasana (Half Moon Pose)  Being sensitive to pressure in the hip, come into Ardha Chandrasana with the healing leg extending directly back from the upper hip. While maintaining the basic form of Ardha Chandrasana, slowly lower and lift the healing leg up to ten times before holding it in position level with the hip for five to ten breaths. If you feel unstable, do this against a wall.



Hip Adductor Strains
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Figure 23-7: Hip Adductors 


Groin has the curious etymological root from Old English of grunde, “abyss,” referring to the crease on the junction between the abdomen and thigh. Anatomists refer to this as the inguinal line, where the inguinal ligament runs from the pubic bone to the ASIS. But in popular parlance, groin refers both to that area—the site of inguinal hernias—and the area from the pubis to the inner thighs, with muscle pulls throughout these contiguous areas called sports hernias. Although some strains extend into both areas—they meet in the area around the pubic bone—when identifying specific injuries and related treatments, it is important to differentiate the two. 

Here we focus on the lower area, where hip adductor strains occur. The hip adductor muscle group consists of the four named adductor muscles—magnus, minimus, brevis, and longus—plus the gracilis and pectineus. The named adductors originate at the inferior pubic ramus and insert on the linea aspera (a rough-surfaced ridge on the femur), whereas gracilis and pectineus originate at the pubic arch and pectineal line of the pubis, respectively, and insert at the medial tibia and pectineal line of the femur, respectively. These muscles act to pull the legs together when in concentric contraction and control the movement of the legs away from each other when in eccentric contraction. Most strains occur when moving too quickly, too far, or with unstable control with eccentric contraction. 

Although tears can occur within the belly of the muscles or at their boney attachments, the musculotendous junction near to where these muscles originate is the most commonly strained area.30 Adductor strains vary in severity:


	Grade I: Very mild strain with no torn fibers.

	Grade II: Minor tears in the muscle-tendon fibers.

	Grade III: Moderate to severe tear with loss of tendon function.



The Painful Experience

Pain varies depending on the severity of strain. With the initial strain there is usually sudden sharp pain in the upper inner thigh.31 Grade I strains cause mild discomfort without causing limited activity. Grade II strains cause moderate discomfort and typically inhibit normal activity, including walking. Grade III strains involve severely torn fibers that cause muscle spasms and are painful in making any simple abductive or adductive movements of the thigh.

The Known Causes

Strain occurs when extreme force is placed on the adductor tendons, where the sarcomeres (a structural unit of muscle fiber) are less elastic than those in the belly of the muscle. This most commonly occurs with a rapid shift to adduction while the legs are moving apart, forced abduction that places an excessive stretching force on the tendons, and explosive acceleration.32 Although previous adductor tendon injury is the leading risk factor, older age and weaker adductor muscles are significant risks factors.33 Previous injury is particularly significant in causing a chronic condition due to the injured person choosing to ignore pain and resume vigorous activity amid even mild strain.

Tight and/or weak adductor muscles are significant factors. Strains in yoga asana practices often occur due to excessive force when moving into or holding standing postures that involve hip abduction such as Virabhadrasana II (Warrior II Pose), specifically with the abducted back leg, as well as asanas such as Upavista Konasana (Wide-Angle Seated Forward Fold) and Eka Pada Koundinyasana (Pose Dedicated to the Sage Koundinya) in which the legs are stretched apart. Overstretching is a less common cause than excessively forceful movement or holding, although holding abducted positions for long periods of time will introduce potentially excessive stretching forces into the tendons.

How It Heals

One should first be clear on the specific injury by having an orthopedic physician or physical therapist conduct differential diagnosis that rules out injuries with similar symptoms, including iliopsoas tendonitis or bursitis, sacroiliac (SI) joint dysfunction, nerve entrapment, hip joint pathologies, STDs, and gynecological complaints.34 When acute, one should protect the strained muscles from further strain by avoiding activities that deeply stretch or engage the adductor muscles. Hot packs, soaking in a hot bath, and massage all help to promote blood flow to the area. With Grade I strains one can immediately begin pain-free progressive stretching and strengthening activities. If it’s a Grade II or III strain, crutches are indicated if walking is painful, and one should continue with protection, rest, and warmth until pain-free stretching and strengthening is possible.

Healing with Asana Practices

The primary focus of asana is on restoring a healthy range of motion with appropriate stretching and strengthening of the affected muscles and tendons.

Stretching the Adductors

To stretch the adductors, follow these asanas:
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	Ananda Balasana (Happy Baby Pose)  Begin lying supine and drawing the knees into alignment with the hips. Clasp the feet or the thighs and very slightly and gently pull the knees toward the shoulders while keeping the tailbone on the floor. Alternately release and go more deeply with this stretch only so far as to create a very slight stretch in the inner thighs. After several of these repetitive movements, hold at about an 80 percent stretch for up to two minutes.
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	Eka Pada Rajakapotasana Prep (One-Legged King Pigeon Pose Prep)  Begin lying supine with the feet placed on the floor as for Setu Bandha Sarvanghasana (Bridge Pose). Cross the ankle of the healing leg to the opposite knee, keeping the ankle joint in dorsiflexion. Clasp behind the knee of the healthy leg and pull it toward the shoulder on that same side of the body while keeping the tailbone on the floor. Alternately release and go more deeply with this stretch only so far as to create a very slight stretch in the inner thighs. After several of these repetitive movements, hold at about an 80 percent stretch for up to two minutes. 
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	Baddha Konasana (Bound Angle Pose)  Sitting upright, bend the knees and bring the soles of the feet together, allowing the knees to release toward the floor only as far as there is no pain or feeling of deep stretching in the inner thighs. Starting with the pelvis neutral (level) and maintaining the natural form of the spine, press the heels together while attempting to slightly rotate the pelvis forward. Hold at about an 80 percent stretch for up to two minutes.




	Upavista Konasana (Wide-Angle Seated Forward Fold)  Sitting upright, separate the legs only so far as there is only a very slight stretching sensation in the inner thighs. Press out through the heels and firm the quadriceps muscles. Maintaining the natural form of the spine, explore slowly and slightly rotating the pelvis forward. Alternately release and go more deeply with this stretch only so far as to create a very slight stretch in the inner thighs. After several of these repetitive movements, hold at about an 80 percent stretch for up to two minutes.
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	Supta Padangusthasana (Reclined Big Toe Pose)  Lying supine with a strap looped around the foot of the healing leg, clasp the strap and extend the healing leg straight up from the hip. Keeping the opposite hip grounded to the floor, slowly and slightly abduct the leg (reach it out to the side), using the strap to control the range of motion and to assist in returning the leg to vertical position. Focus on gentle stretching while keeping the inner thigh muscles relaxed—assist both the abduction and adduction with the use of the strap. Alternately release and go more deeply with this stretch only so far as to create a very slight stretch in the inner thighs. After several of these repetitive movements, hold at about an 80 percent stretch for up to one minute.
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	Viparita Karani (Active Reversal Pose)  Lying supine with the legs positioned up against a wall, slowly slide the heels away from each other while using the hands to control the range of motion. Back slightly away from the maximum pain-free stretch and hold for two minutes.



Strengthening the Adductors

To strengthen the adductors, follow these asanas:
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	Setu Bandha Sarvanghasana (Bridge Pose) with Yoga Block  Lying supine with the feet placed on the floor as for Setu Bandha Sarvanghasana, place a yoga block between the knees and then press the knees into the block for up to one minute, maintaining steady isometric contraction of the adductors. Rest for up to one minute before repeating several times.
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	Ananda Balasana (Happy Baby Pose)  Begin lying supine and drawing the knees into alignment with the hips or slightly closer toward the shoulders. Place the hands on the outside of the knees to control movement of the knees away from each other, then place the hands on the inside of the knees and press the knees toward each other while giving pain-free resistance with the hands. Repeat this slow movement for one to two minutes, then place the feet on the floor slightly wider than hip-distance apart and let the knees rest together.
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	Supta Padangusthasana (Reclined Big Toe Pose)  Lying supine with a strap looped around the foot of the healing leg, clasp the strap and extend the healing leg straight up from the hip. Keeping the opposite hip grounded to the floor, slowly and slightly abduct the leg (reach it out to the side), using the strap to assist with the abduction and adduction motions, utilizing the eccentric and concentric contraction of the adductor muscles only to the extent that there is no pain. 
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	Viparita Karani (Active Reversal Pose)  Inverted in Viparita Karani, slowly abduct the legs into the shape of a lateral “V.” Next, slowly adduct them back to center. Repeat up to fifteen times. If pain-free, explore dividing the movement into several stages, holding isometrically at each stage before very slowly transitioning to the next stage.
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	Virabhadrasana II (Warrior II Pose)  In Virabhadrasana II, create a feeling of pulling the feet toward each other to isometrically engage the adductors of the back leg. Explore very slowly deepening and then lessening the lunge by using the inner thigh muscles of the back leg to lift and lower. 



Hip Replacement

According to the Centers for Disease Control and Prevention (CDC), there were over 332,000 hip replacement surgeries in the United States in 2015, with the U.S. ranked fourteenth in the world in the rate of hip replacements per 100,000 people—far behind the leading rates found in wealthy European countries (Germany, Switzerland, Belgium, Denmark, and Norway lead the world). For comparative purposes, Germany had 296 per 100,000, the U.S. 184, Poland 44, and Mexico 8, with over 164 countries ranked behind Mexico.35 The point is that hip replacements are now a common orthopedic procedure, this due to advances in successful surgical technique rather than higher rates of hip diseases such as osteoarthritis, an aging population, or the growing prevalence of obesity (all of which are risk factors in debilitating hip pathologies. 
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Figure 23-8: An Artificial Hip


Full hip replacement is an orthopedic procedure in which the femoral head and acetabulum are replaced with 1) a metal or ceramic femoral component that is cemented into the femoral shaft, 2) a polyethylene acetabular cup that is placed into the hip socket, and 3) an articular interface that is part of a metal or ceramic femoral head. The posterior approach (which is most common) provides easier surgical access and preserves the hip adductors but has a relatively high dislocation rate.36 Lateral and anterolateral approaches have lower dislocation rates but often cause long-term instability due to weakened adductors,37 while more recently developed anterior approaches have significantly lower rates of dislocation and easier rehabilitation.38 Minimally invasive approaches are available with some conditions.39

Students with hip replacements in yoga classes are at high risk of dislocating the replaced hip in a wide array of standing, seated, and supine positions, particularly those involving hip adduction along with external pressure to the lateral side of the knee. Examples of this position and force include Parivrtta Parsvakonasana (Revolved Extended Side-Angle Pose), Ardha Matsyendrasana (Half Lord of the Fishes Pose), and Supta Padangusthasana B (Reclined Big Toe Pose).

The Painful Experience

The greatest pain related to hip replacements comes prior to the replacement due to friction and pressure in the hip joint caused by osteoarthritis, rheumatoid arthritis, post-traumatic arthritis, avascular necrosis, and childhood hip diseases. These conditions involve chronic inflammation that increases pain. Short-term postsurgical pain is typically medicated with nonsteroidal anti-inflammatory drugs, with severe pain (rare) treated with opioids. With successful surgery, pain generally diminishes quickly, although there is often mild aching, especially with changes in weather.

The Known Causes

The conditions that lead to an indication of hip replacement include osteoarthritis, rheumatoid arthritis, post-traumatic arthritis, avascular necrosis, and childhood hip diseases.

How It Heals

Although hip replacement addresses the immediate conditions in the hip that indicated this surgical procedure, long-term health depends on treatments that restore range of motion, strength, endurance, and balance when standing on the healing leg only. If there are no other serious health conditions (such as cardiac atrophy or edema), physical therapy should begin on the first postoperative day.

One of the primary postoperative concerns with hip replacement is the risk of dislocation, which varies in relation to the approach (posterior, anterior, etc.) and unique health factors of the individual. Hip flexion with internal rotation and adduction beyond the midline is contraindicated with the posterior approach, while extension with external rotation and abduction is contraindicated with the anterior approach. It is important to note that these are common movements in many basic yoga asanas.

Healing with Asana Practices

Although it is important to be attentive to the contraindications just described, healing can be enhanced through a combination of yoga asanas.

Restoring Strength and Weight-Bearing Capacity

To help restore strength and weight-bearing capacity, follow these asanas:
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	Dandasana (Staff Pose)  There are several healing activities one can do on the first postoperative day while sitting in Dandasana. If unable to sit upright, explore these exercises lying supine in bed. Start with isometric contraction of the quadriceps to reawaken muscles and stimulate circulation. Flex, extend, and rotate the ankles, feet, and toes to further stimulate circulation. 
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	Svanasana (Corpse Pose) with Progressive Engagement and Relaxation  Lying supine, first explore progressively relaxing every muscle. Then begin to alternately engage muscles isometrically before allowing them to more deeply relax. Start with the quadriceps, then the glutei, then the abdomen, gradually engaging and relaxing everywhere. Then come back to the quadriceps and glutei, more strongly squeezing them for five to ten seconds before letting them completely relax.
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	Svanasana (Corpse Pose) with Heel Slides  Lying supine, pressing down through the heel of the healing side, slowly slide the heel in toward the hip, then slide it away to fully straighten the leg. Keep the kneecap pointing straight up. Do three sets of fifteen repetitions.
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	Setu Bandha Sarvanghasana (Bridge Pose)  Lying supine with the feet positioned near the hips hip-distance apart, slowly lift the hips while keeping the knees aligned with the hips. Lift and release down five times. On the fifth lift, hold for up to ten breaths. Repeat two to three times. 
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	Bidalasana (Cat Pose) and Spinal Balancing  On all fours, first move the pelvis forward and back several times while alternately moving the spine into extension and flexion (cat/cow movements). Then extend the healing leg straight back with the toes curled under on the floor. If comfortable in the low back, slowly lift and lower the extended leg up to twenty-five times, holding for five to ten breaths on the last lift. Repeat on the other side. Then once again extend the healing leg back while reaching the arm on the opposite side forward (turn the palm of that hand toward center to create space around the neck and stabilize the shoulder). While stretching the fingers and toes of the lifted limbs away from each other, slowly abduct those limbs out only so far as possible while keeping the hips and upper back level with the floor before returning to a neutral position. Repeat up to twenty-five times and hold in abduction for five to ten breaths. Rest in Balasana (Child’s Pose), which also stretches the hip abductors and extensors.
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	Tadasana (Mountain Pose)  Standing with the feet positioned hip-distance apart and with weight primarily on the healthy hip, consider using crutches, a cane, or a wall for added support. Gradually place greater weight on the healing side until comfortable standing with equal weight on each leg.
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	Utkatasana (Awkward Pose or Chair Pose)  Standing with the feet hip-distance apart and hands on the hips, slowly bend the knees while aligning them over the centers of the feet (be particularly aware of not allowing the knees to splay in toward each other). Rotate the pelvis forward and back to find where it feels like the spine is drawing naturally up from the pelvis. Release the arms down, turn the palms out, and reach the arms overhead. Explore bending the knees up to ninety degrees and then press back to standing fully upright. Repeat five to ten times. On the last repetition, hold with the knees bent and arms overhead for up to ten breaths. 
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	Virabhadrasana II (Warrior II Pose)  Start standing with the feet separated the length of one’s leg plus one’s foot, turn the foot of the healing side out ninety degrees (externally rotating at the hip). Place the hands on the hips to position the hips level with each other and the pelvis in neutrality (neither in anterior nor posterior rotation). Keeping the hands on the hips to maintain this position of the pelvis, slowly bend the externally rotated hip until the knee is aligned over the heel (no further; less far is okay). Lift the arms out level with the floor. Focusing on the feet and legs, firmly root down into the feet while creating a feeling of pressing the hip of the bent leg in toward the midline while pressing the knee toward the little-toe side of the foot. Alternately bend and straighten the leg several times before holding isometrically for five to ten breaths.
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	Vrksasana (Tree Pose)  Standing with the feet hip-distance apart, lift the heal of the fully healthy leg to explore what it feels like bearing weight through the healing side. If comfortable with the heel slightly lifted, explore flexing that hip to lift the foot entirely off the floor, bearing full weight down through the healing leg. Do not take the full form of Vrksasana (with the foot placed on the inner thigh) until feeling fully stable and strong around the outside of the standing hip.



Restoring Flexibility

To help restore flexibility, follow these asanas:
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	Eka Pada Rajakapotasana Prep (One-Legged King Pigeon Pose Prep)  Begin lying supine with the feet placed on the floor as for Setu Bandha Sarvanghasana (Bridge Pose). Cross the ankle of the healing hip side to the opposite knee, keeping the ankle joint in dorsiflexion. Clasp behind the knee of the healthy leg and pull it toward the shoulder on that same side of the body while keeping the tailbone on the floor. Alternately release and go more deeply with this stretch only so far as to create a very slight stretch around the healing hip. After several of these repetitive movements, hold at about an 80 percent stretch for up to two minutes.
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	Supta Padangusthasana (Reclined Big Toe Pose)  Lying supine with a strap looped around the foot of the healing side, clasp the strap and extend the healing leg straight up from the hip. Keeping the opposite hip grounded to the floor, slowly and slightly abduct the leg, using the strap to control the range of motion and to assist in returning the leg to its vertical position. Focus on gentle stretching while keeping the inner thigh muscles relaxed—assist both the abduction and adduction with the strap. Alternately release and go more deeply with this stretch only so far as to create a very slight stretch in the inner thighs. After several of these repetitive movements, hold at about an 80 percent stretch for up to one minute.




	Supta Parivartanasana (Reclined Revolved Pose)  Lying supine, draw the knees together and into alignment with the hips (do not go beyond ninety degrees of hip flexion). Place a block between the knees and another block (or bolster) on the floor next to the healthy hip. Slowly release the knees to the side until they are resting on the block. Do not let the knee of the upper hip travel below the level of the hip (i.e., do not adduct toward the midline—add blocks if this occurs). For a deeper stretch of the lateral hip compartment, straighten the upper leg, using a strap around the foot to pull and thereby deepen the stretch into the hip (and the entire IT band).
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	Anjaneyasana (Low Lunge Pose)  From Tadasana, step one foot back about one leg length and release that knee to the floor. Draw the torso upright, place the hands on the hips to assist in positioning the pelvis neutrally, and then slowly and more deeply bend the front knee to stretch the hip flexors. Note: This is contraindicated if the hip replacement was an anterior approach.



Piriformis Syndrome
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Figure 23-9: Piriformis Syndrome


The piriformis is a flat, pear-shaped muscle that originates on the anterior sacrum (S2–S4), posterior portions of the ishium, and the obturator foremen, where it then exits the pelvis through the greater sciatic foramen and inserts by a rounded tendon on the superior and posterior aspect of the greater trochanter. It externally rotates the hip when the hip is extended and abducts the hip when the hip is flexed.40 Although innervated by branches from the L5, S1, and S2 nerve roots, part of the sciatic nerve passes close to or through the piriformis (in about 20 percent of people, the sciatic nerve divides the belly of the muscle). 

When the piriformis muscle is tight or in spasm, it can entrap and compress the sciatic nerve and cause pain similar to that found with pressure on the sciatic nerve in the low back, leading to difficulty in precise diagnosis. (Nerve routing varies considerably, and related factors such as disc degeneration and vertebral segment instability all contribute to various patterns of cause and diagnostic challenge.)41 Orthopedic physicians and physical therapists use the FAIR test (involving flexion, abduction, and internal rotation of the hip) as a primary diagnostic tool, and use electromyography to add a more specific diagnosis.42 Women are twice as likely as men to develop this condition (often during pregnancy when the piriformis works more strongly to stabilize the pelvis).

The Painful Experience

Piriformis syndrome causes a dull and persistent ache in the gluteal region that often radiates down the back of the thigh, calf, and foot. It often worsens after prolonged sitting or after walking or running with poor biomechanics (specifically with over-pronation of the feet). 

The Known Causes

Piriformis syndrome (introduced as a controversial diagnosis in 1928 by William Yeoman)43 is also referred to as pseudosciatica and hip socket neuropathy, reflecting contending theories of the underlying pathophysiology and etiology. The condition can be classified as Primary Piriformis Syndrome, in which symptoms arise from a pathology of the piriformis itself, or Secondary Piriformis Syndrome, in which symptoms arise from other causes such as leg length discrepancy, trauma, over-pronation of the foot (causing the piriformis to overwork in aligning the knee), or tightness or weakness of closely related muscles (particularly weak glutei and/or tight adductors). Diagnosis attempts to differentiate it from other sources of sciatic nerve entrapment and unrelated conditions with similar symptoms (such as ischial tuberosity bursitis).

How It Heals

Piriformis Syndrome responds well to stretching exercises, myofascial release, and massage along with avoiding causal activities such as sitting for long periods of time or walking with poor biomechanics. Strengthening the glutei muscles can help reduce the tendency of the piriformis to overwork. 

Healing with Asana Practices

The primary focus of asana in healing piriformis syndrome is on stretching and relaxing the piriformis and the hip rotators (internal and external), strengthening the hip abductors, establishing and supporting healthy spine alignment (primarily in the lumbar segment and softening the piriformis muscles), strengthening the hip abductors and adductors, and reducing tension around the sacroiliac (SI) joint.

Stretching and Relaxing

To stretch and relax the piriformis and hip rotators, follow these asanas:
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	Eka Pada Rajakapotasana Prep (One-Legged King Pigeon Pose Prep)  Begin lying supine with the feet placed on the floor as for Setu Bandha Sarvanghasana. Cross the ankle of the healing leg to the opposite knee, keeping the ankle joint in dorsiflexion. Clasp behind the knee of the healthy leg and pull it toward the shoulder on that same side of the body while keeping the tailbone on the floor. Alternately release and go more deeply with this stretch only so far as to create a very slight stretch in the inner thighs. After several of these repetitive movements, hold at about an 80 percent stretch for up to two minutes.
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	Gomukhasana (Cow Face Pose)  Sitting upright with the legs positioned for Gomukhasana, turn the torso slightly to face the shin of the leg on top. (If unable to sit comfortably in basic Gomukhasana form while elevated on a block, stay with the prior asana.) While keeping the spine elongated, fold forward over the shin. Hold for up to two minutes, then to remove tension from the knees, shake out the legs for a few breaths while sitting in Dandasana.
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	Supta Padangusthasana (Reclined Big Toe Pose)  Lying supine, clasp around the knee of the healing side to flex the hip, then draw that knee across the body, coming into the basic spinal twisting form of Supta Padangusthasana. With a strap looped around the foot of the healing side, fully extend the knee of that leg while continuing to draw the leg across the body. Hold for two minutes.
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	Baddha Konasana (Bound Angle Pose)  Sitting upright, bend the knees and bring the soles of the feet together, allowing the knees to release toward the floor only as far as there is no pain or feeling of deep stretching in the knees or low back. Starting with the pelvis neutral (level) and maintaining the natural form of the spine, press the heels together while attempting to slightly rotate the pelvis forward. Hold for up to two minutes.
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	Marichyasana C (Pose Dedicated to the Sage Marichi)  Sitting upright in Dandasana, slide the foot of the healing leg in close to the hip. If it is difficult to sit upright on the front of the sitting bones and with the spine tall, place a block or other bolster under the sitting bones and modify how close the foot is drawn in toward the hip. Now cross the foot over the extended leg and place the foot on the floor. Turn toward the bent knee and clasp it with the hands or arms, twisting while keeping the sitting bones firmly rooted, keeping the extended leg engaged with isometric muscle contraction (especially in the quadriceps).



Strengthening the Hip Abductors

To strengthen the hip abductors, follow these asanas:
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	Bidalasana (Cat Pose) and Spinal Balancing  On all fours, first move the pelvis forward and back several times while alternately moving the spine into extension and flexion (cat/cow movements). Then extend the healing leg straight back with the toes curled under on the floor. If this is comfortable in the low back, slowly lift and lower the extended leg up to twenty-five times, holding for five to ten breaths on the last lift. Repeat on the other side. Then once again extend the healing leg back while reaching the arm on the opposite side forward (turn the palm of that hand toward center to create space around the neck and stabilize the shoulder). While stretching the fingers and toes of the lifted limbs away from each other, slowly abduct those limbs out only so far as possible while keeping the hips and upper back level with the floor before returning to a neutral position. Repeat up to twenty-five times and hold in abduction for five to ten breaths. Rest in Balasana, which also stretches the hip abductors and extensors.
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	Virabhadrasana II (Warrior II Pose)  Start standing with the feet separated the length of one’s leg plus one’s foot, turn the foot of the healing side out ninety degrees (externally rotating at the hip). Place the hands on the hips to position the hips level with each other and the pelvis in neutrality (neither in anterior nor posterior rotation). Keeping the hands on the hips to maintain this position of the pelvis, slowly bend the externally rotated hip until the knee is aligned over the heel (no further; less far is okay). Lift the arms out level with the floor. Focusing on the feet and legs, firmly root down into the feet while creating a feeling of pressing the hip of the bent leg in toward the midline while pressing the knee toward the little-toe side of the foot. Alternately bend and straighten the leg several times before holding isometrically for five to ten breaths.
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	Vasisthasana (Side Plank) Prep Pose  Starting on all fours in Bidalasana, shift onto one hand and knee to come into Vasisthasana Prep Pose with the healing leg on top and fully extended with the foot on the floor. Slowly lift and lower the healing leg up to twenty-five times, rest, and repeat two to three times. 
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	Ardha Chandrasana (Half Moon Pose)  Being sensitive to pressure in the hip, come into Ardha Chandrasana with the healing leg extending directly back from the upper hip. While maintaining the basic form of Ardha Chandrasana, slowly lower and lift the healing leg up to ten times before holding it in position level with the hip for five to ten breaths. If unstable, do this against a wall.



Strengthening the Hip Rotators

To strengthen the hip internal and external rotators, follow these asanas:
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	Virabhadrasana II (Warrior II Pose)  Start standing with the feet separated the length of one’s leg plus one’s foot, turn the foot of the healing side out ninety degrees (externally rotating at the hip). Place the hands on the hips to position the hips level with each other and the pelvis in neutrality (neither in anterior nor posterior rotation). Keeping the hands on the hips to maintain this position of the pelvis, slowly bend the externally rotated hip until the knee is aligned over the heel (no further; less far is okay). Lift the arms out level with the floor. Focusing on the feet and legs, firmly root down into the feet while creating a feeling of pressing the hip of the bent leg in toward the midline while pressing the knee toward the little-toe side of the foot. Alternately bend and straighten the leg several times before holding isometrically for five to ten breaths to further strengthen the hip external rotators.
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	Utthita Trikonasana (Extended Triangle Pose)  Standing with the feet positioned parallel to each other one leg length apart, turn the right foot out ninety degrees. Position the arms level with the floor. Isometrically engaging the quadriceps muscles while creating a feeling of pressing the right sitting bone toward the left heel, reach the torso and right arm out to the right in alignment directly over the thigh without allowing the spine to fold forward. Place the right hand on a block, chair, or the shin and either place the left hand on the left hip or reach it straight up. Hold for up to two minutes while focusing on keeping the quadriceps muscles firm and pressing the right sitting bone toward the left heel. If it bothers the neck holding the head out horizontally from the spine, relax and ease the head down. This will strengthen the external rotators of the right hip.




[image: c23f180.tif]


	Vrksasana (Tree Pose)  Standing in Tadasana, consider using a wall for added stability in moving toward standing on one foot. Flex the right hip to clasp the knee and position the right foot along the inner right thigh. If unable to place the foot above the knee, place it below the knee, not against it at all. With the hands on the hips, bring the bent knee forward as far as necessary to position the hips even with each other. Keeping the hips evenly aligned, press the right knee back and hold for up to two minutes to strengthen the external rotators of the hip.
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	Parsvottanasana (Intense Side Stretch Pose) Prep  From Tadasana, step one foot back slightly less than one leg length and bring that heel in toward the midline up to forty-five degrees while keeping the hips pointing evenly forward. If it is difficult to keep the hips even, reduce how far the back heel is drawn toward the midline and take a slightly wider lateral stance. Awaken pada bandha in the back foot and use that action to more directly spiral the inner thigh of the back leg back, thereby engaging the internal rotators of the hip.



Sacroiliac Joint Dysfunction
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Figure 23-10: The Sacroiliac Joint


The sacrum, translated from the Latin os sacrum from the Greek hieron osteon, “sacred bone,” is a large triangular bone at the base of the spine that has three articulations: 1) with the lowest lumbar vertebra (L5); 2) with the coccyx (the tailbone, a vestige of our primordial tail); and 3) with the ilium bones (the two ear-shaped bones of the pelvis). The articulation of the sacrum’s alae (wings) with the ilium bones gives us the sacroiliac joints (SIJ), which transfer weight from the upper body to the pelvis and hips. Thus, there is force on the sacrum from above and below in movement of the torso and legs. The sacrum also accommodates the spinal nerves and is perforated by sacral foramina through which nerves transit into the pelvis and the lower body.

The sacrum is held very stably in place between the ilium bones by interosseous and sacroiliac ligaments. (Despite its very limited mobility, it is a synovial joint.) Its very slight normal gliding and rotary movements are further limited by the surrounding presence of strong and heavy muscle tissues as well as by the sacrotuberous and sacrospinous ligaments that limit upward movement of the sacrum and provide resilience amid activity such as landing from a jump. SIJ dysfunction refers to pain in the region that is due primarily to hypermobility or hypomobility, which can occur simultaneously on two sides. SIJ pain can also arise from arthritis, leg length discrepancy, pelvic fractures, and pregnancy. 

The Painful Experience

There is no debate about the SIJ as a significant source of chronic low back pain.44 Common symptoms of SIJ dysfunction also include pain in the buttocks, groin, hips, and legs. Pain in the low back and hip are more associated with hypermobility whereas pain on one side of the low back, buttocks, and down into the leg are more associated with hypomobility. Pain varies from a dull ache to sharp and stabbing depending on the proximate cause, immediate activity (including prolonged sitting), posture, and physiological factors that include hormonal changes attendant to the menstrual cycle.45

The Known Causes

As noted earlier, the exact cause of SIJ dysfunction often cannot be determined as it can arise from a wide array of conditions, including arthritis, leg length discrepancy, lumbar spinal conditions, pelvic trauma, and pregnancy. Its primary causes are hypermobility and/or hypomobility in the SIJ itself. 

SIJ hypermobility is caused by the inability of the supporting ligaments to stabilize the joints. In most cases the weakened ligamentous support is caused by a traumatic injury.46 During pregnancy, heightened relaxin hormone levels relax (soften) ligaments throughout the body, functioning in this way to allow greater pelvic dilation during labor; in many women, the SIJ never restabilizes postpartum.47 SIJ hypomobility can arise from a variety of causes but is most commonly associated with osteoarthritis, with abnormal adhesion and rigidity in the bones of the joints. 

The unreliability of x-ray, CT scan, and MRI methods in discerning SIJ conditions has led to several clinical physical examination assessments for better determining the source of pain.

How It Heals

Treatment strategies depend on diagnosis. Most conditions are given conservative treatment that includes rest, anti-inflammatory medication, and physical therapy. In cases of severe pain that is not responsive to conservative treatment, surgical fusion is sometimes recommended.

Healing with Asana Practices

Most SIJ dysfunction is associated with hypermobility and related asymmetrical torqueing forces on the joints. Yet while postural and action-oriented asymmetry may contribute to SIJ dysfunction, effective treatment can utilize asymmetrical asanas for realignment and stabilization. 

SIJ dysfunction invites very patient and attentive asana practice. Many common asanas can exacerbate tension in the SIJ, particularly asymmetrical standing balance poses such as Virabhadrasana III (Warrior III Pose) and Parivrtta Ardha Chandrasana (Revolved Half Moon Pose), and asymmetrical hip openers such as Gomukhasana (Cow Face Pose) and the prone version of Eka Pada Rajakapotasana (One-Legged King Pigeon Pose) that can overstretch the external rotators.

Stabilizing and Restoring Balanced Functioning

To stabilize and restore balanced functioning of the SIJ, follow these asanas:
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	Salabhasana A (Locust Pose) Leg Lifts  Lying prone with the arms on the floor along the sides of the body and with the legs together, firmly press the feet down to awaken the legs while pressing the tailbone slightly toward the heels. Slowly lift the legs slightly off the floor and slowly release them back down. If pain-free, repeat several times, lifting slightly higher each time. Explore lifting the torso at the same time, eventually holding for five to ten breaths.
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	Setu Bandha Sarvanghasana (Bridge Pose)  Lying supine, position the feet near the hips and in line with the hips to prepare for Setu Bandha Sarvanghasana. Slowly lift the pelvis while focusing on pressing up into the sitting bones, pressing the hamstrings tendons into the ischial tuberosities while elongating the tailbone toward the knees. Hold for five to eight breaths before very slowly lowering down and resting for several breaths. Repeat two or three times.
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	Riksasana (Bear Pose) Prep   Standing with back against a wall and the feet positioned hip-distance apart about one-half leg length away from the wall, slowly slide the pelvis down the wall until the thighs are level with the floor (or less far if this is too difficult). Do not let knees travel beyond the heels. Hold for one to two minutes.
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	Virabhadrasana II (Warrior II Pose)  Start by standing with the feet separated by the length of one’s leg plus one’s foot, and turn the foot of the healing side out ninety degrees (externally rotating at the hip). Place the hands on the hips to position the hips level with each other and the pelvis in neutrality (neither in anterior nor posterior rotation). Keeping the hands on the hips to maintain this position of the pelvis, slowly bend the externally rotated hip until the knee is aligned over the heel (no further; less far is okay). Lift the arms out level with the floor. Focusing on the feet and legs, firmly root down into the feet while creating a feeling of pressing the hip of the bent leg in toward the midline while pressing the knee toward the little-toe side of the foot. Alternately bend and straighten the leg several times before holding isometrically for five to ten breaths to further strengthen the hip external rotators.
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	Utthita Trikonasana (Extended Triangle Pose)  Standing with the feet positioned parallel to each other one leg length apart, turn the right foot out ninety degrees. Position the arms level with the floor. Isometrically engaging the quadriceps muscles while creating a feeling of pressing the right sitting bone toward the left heel, reach the torso and right arm out to the right in alignment directly over the thigh without allowing the spine to fold forward. Place the right hand on a block, chair, or the shin and either place the left land on the left hip or reach it straight up. Hold for up to two minutes while focusing on keeping the quadriceps muscles firm and pressing the right sitting bone toward the left heel. If it bothers the neck to hold the head out horizontally from the spine, relax and ease the head down. This will strengthen the external rotators of the right hip.
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	Marichyasana C (Pose Dedicated to the Sage Marichi)  Sitting upright in Dandasana, slide the foot of the healing leg in close to the hip. If it is difficult to sit upright on the front of the sitting bones and with the spine tall, place a block or other bolster under the sitting bones and modify how close the foot is drawn in toward the hip. Now cross the foot over the extended leg and place the foot on the floor. Turn toward the bent knee and clasp it with the hands or arms, twisting while allowing the sitting bone on the side you are twisting toward to shift back, thereby allowing the lumbar segment to move with the pelvis.
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	Ardha Matsyendrasana (Half Lord of the Fishes Pose)  Come into the basic form of Ardha Matsyendrasana. If unable to sit upright on the front of the sitting bones or if there is pressure in the knees, sit up on a prop. If it is difficult to draw the foot of the raised knee across to the floor, place it in front of the hip. Turn toward the lifted knee, clasping it with the hand or arm to pull it toward center while twisting toward it. Allow the sitting bone on the side you are twisting toward to shift back, thereby allowing the lumbar segment to move with the pelvis.
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	Eka Pada Rajakapotasana Prep (One-Legged King Pigeon Pose Prep)  Begin lying supine with the feet placed on the floor as for Setu Bandha Sarvanghasana. Cross the ankle of the healing leg to the opposite knee, keeping the ankle joint in dorsiflexion. Clasp behind the knee of the healthy leg and pull it toward the shoulder on that same side of the body while keeping the tailbone on the floor. Alternately release and go more deeply with this stretch only so far as to create a very slight stretch in the inner thighs. After several of these repetitive movements, hold at about an 80 percent stretch for up to two minutes.
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	Baddha Konasana (Bound Angle Pose)  Sitting upright, bend the knees and bring the soles of the feet together, allowing the knees to release toward the floor only as far as there is no pain or feeling of deep stretching in the inner thighs. Starting with the pelvis neutral (level) and maintaining the natural form of the spine, press the heels together while attempting to slightly rotate the pelvis forward. Hold at about an 80 percent stretch for up to two minutes.
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	Upavista Konasana (Wide-Angle Seated Forward Fold)  Sitting upright, separate the legs only so far as there is a very slight stretching sensation in the inner thighs. Press out through the heels and firm the quadriceps muscles. Maintaining the natural form of the spine, explore slowly and slightly rotating the pelvis forward. Alternately release and go more deeply with this stretch only so far as to create a very slight stretch in the inner thighs. After several of these repetitive movements, hold at about an 80 percent stretch for up to two minutes.

	Eka Pada Rajakapotasana Prep (One-Legged King Pigeon Pose Prep)  Begin lying supine with the feet placed on the floor as for Setu Bandha Sarvanghasana. Cross the ankle of the healing leg to the opposite knee, keeping the ankle joint in dorsiflexion. Clasp behind the knee of the healthy leg and pull it toward the shoulder on that same side of the body while keeping the tailbone on the floor. Alternately release and go more deeply with this stretch only so far as to create a very slight stretch in the inner thighs. After several of these repetitive movements, hold at about an 80 percent stretch for up to two minutes.




[image: c23f190.tif]


[image: c23f083.tif]


	Gomukhasana (Cow Face Pose)  Sitting upright with the legs positioned for Gomukhasana, turn the torso slightly to face the shin of the leg on top. (If unable to sit comfortably in basic Gomukhasana form while elevated on a block, stay with the prior asana.) While keeping the spine elongated, fold forward over the shin. Hold for up to two minutes, then to remove tension from the knees, shake out the legs for a few breaths while sitting in Dandasana.




	Supta PARIVARTANASANA (Reclined Revolved Pose)  Lying supine, clasp around the knee of the healing side to flex the hip, then draw that knee across the body, coming into the basic spinal twisting form of Supta Parivartanasana. With a strap looped around the foot of the healing side, fully extend the knee of that leg while continuing to draw the leg across the body. Hold for two minutes.
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Spinal and Neck Conditions

Lumbar Hyperlordosis
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Figure23.11: The Lumbar Spine Segment


The term lordosis (commonly called swayback) refers to the abnormal anterior rotation of the pelvis at the hip joints that produces an abnormal increase in the normal lordotic curvature of the lumbar spine segment.48 Lordosis becomes hyperlordosis when the arch causes pain. Hyperlordosis causes uneven (wedging) pressure on the intervertebral discs, painful pressure on nerves, and the potential to herniate discs. It also affects the other spinal segments, increasing the natural curves in the thoracic and cervical spine segments. 

The Painful Experience

Lumbar hyperlordosis is one of the most common causes of pain in the lower back.49 The pain can be moderate or severe and tends to increase with physical activity. 

The Known Causes

Several factors can contribute to lumbar hyperlordosis. Imbalances in muscle strength and flexibility are the leading factors. Spinal and bone conditions, including spondylolisthesis (forward displacement of a vertebral body, most often L5) and osteoporosis, are also common causes of hyperlordosis. Pregnancy (second and third trimesters) and obesity (when there is a potbelly) also cause excessive forward rotation of the pelvis. Here we focus on muscular imbalances.

Weak anterolateral abdominal muscles (rectus abdominus and transverse abdominus), weak or overstretched hamstring muscles, tight hip flexors (iliopsoas and rectus femoris), and tight posterolumbro muscles (especially quadratus lumborum [QL]) all cause the pelvis to rotate forward at the hip joints even when attempting to stand upright with normal posture. 

How It Heals

If caused by muscular imbalance, hyperlordosis is corrected and pain generally resolves by attaining muscular balance. If caused by spondylolisthesis, lumbar hyperlordosis can be often treated with physical therapy, although severe cases are often treated pharmacologically and surgically. If caused by pregnancy, hyperlordosis generally self-resolves with restoration of the normal line of gravity. If caused by potbellied obesity, the condition is generally corrected by weight loss.

Healing with Asana Practices

The primary focus of asana is on restoring muscular balance in support of pelvis neutrality in relation to the femurs and spine. This involves stretching and developing increased flexibility in the hip flexors and QLs while developing greater strength and tonicity in the anterolateral abdominal muscles and hamstrings.

Stretching and Lengthening the Hip Flexors

To stretch and lengthen the hip flexors, follow these asanas:
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	Anjaneyasana (Low Lunge Pose)  From Tadasana, step one foot back about one leg length and release that knee to the floor. Position the torso upright and place the hands on the hips to assist in positioning the pelvis neutrally (where it feels level). Keep the hands on the hips with the thumbs pointing down near the SI joints. While slowly bending the front knee, use the hands to keep the pelvis from rotating forward. Unless one has acute knee issues, it is okay to let the knee travel beyond the heel, which will allow a deeper stretch in the hip flexors. Be more interested in keeping the pelvis level than in deepening the lunge. Inhaling, back away from the lunge, exhaling, lunge more deeply, moving repetitively in this way five to ten times before holding a comfortably deep lunge position for up to one minute. Do both sides equally. 
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	Ashta Chandrasana (Eight-Point Crescent Moon Pose)  From Tadasana, step one foot back about one leg length with the toes curled under on the floor. Position the torso upright and place the hands on the hips to assist in positioning the pelvis neutrally (where it feels level). Keep the hands on the hips with the thumbs pointing down near the SI joints. While slowly bending the front knee into alignment over the heel (not past it in order to keep stress away from the knee), use the hands to keep the pelvis from rotating forward. Be more interested in keeping the pelvis level than in deepening the lunge. Inhaling, back away from the lunge, exhaling, lunge more deeply, moving repetitively in this way five to ten times before holding a comfortably deep lunge position for up to one minute. Do both sides equally. 
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	Supta Virasana (Reclining Hero Pose)  Explore this only with healthy knees. Start in Virasana (Hero Pose) with a block placed under the sitting bones and at least one bolster placed behind the block. Slowly release back onto the bolster, going only as far as there is no intense pressure or pain in the knees or low back (if necessary add props or stay with the lunge poses). Keep the knees on the floor and let everything relax. Hold for up to two minutes.



Stretching the QLs

To stretch the QLs, follow these asanas:
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	Balasana (Child’s Pose) Variation  Begin in Balasana. Rather than folding forward over both thighs, fold obliquely forward over the right thigh while reaching the left arm forward from the shoulder. Play with alternately arching the left lower back up and then back down while stretching out longer through the left arm and hand. Explore both sides for one to two minutes.
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	Supta Parivartanasana (Reclined Revolved Pose)  Lying supine, clasp around the knee of the healing side to flex the hip, then draw that knee across the body, coming into the basic spinal twisting form of Supta Parivartanasana. With a strap looped around the foot of the crossed over leg, fully extend the knee of that leg while continuing to draw the leg across the body. Hold for two minutes. Explore on both sides.
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	Parivrtta Janu Sirsasana (Revolved Head-to-Knee Pose) Variations  Start sitting upright with the legs positioned in the basic form for Parivrtta Janu Sirsasana with the left knee flexed and right leg fully extended. Twist to align the sternum with the bent left knee. While maintaining maximum length in the low back, extend the torso to the right (over the straight leg) while reaching the left arm straight up from the shoulder (in flexion and external rotation). While keeping the left sitting bone firmly rooted to the floor, explore very slightly and sensitively turning the torso toward the floor while stretching from the back of the left hip through the left fingertips. Explore on both sides for up to two minutes.



Strengthening the Hamstrings

To strengthen the hamstrings, follow these asanas:
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	Bidalasana (Cat Pose) Variation  Positioned on all fours in Bidalasana, fully extend the right leg with the toes curled under on the floor. Explore slowly lifting and lowering the right leg while keeping the knee fully extended. Do up to three sets of fifteen repetitions before switching sides.
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	Setu Bandha Sarvanghasana (Bridge Pose) Variations  Lying supine, position the feet near the hips and in line with them to prepare for Setu Bandha Sarvanghasana. Slowly lift the pelvis while elongating the tailbone toward the knees, and while lifting reach the arms overhead to the floor. While at the maximum elevation of the pelvis away from the floor, lift the heels to more easily lengthen the tailbone toward the heels while releasing the spine slowly to the floor one vertebra at a time from top to bottom. Repeat ten to fifteen times and then hold in Bridge Pose for five to eight breaths before very slowly lowering down and resting for several breaths. If pain-free, repeat two or three times.
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	Tadasana (Mountain Pose) to Uttanasana (Standing Forward Fold) and Back  We build the greatest strength in the hamstrings when using them in eccentric contraction. This is how the hamstrings work when swan-diving from standing upright into a standing forward bend. Do not attempt this until in the subacute phase of healing. Move slowly and at first with bent knees to better moderate tension in the hamstrings. If comfortable, explore folding forward and down with the knees fully extended. As with all forward bends, try to initiate and maximize the movement through the forward (anterior) rotation of the pelvis before allowing the spine to flex. In rising back to standing upright, proceed in the same way: slowly, at first with bent knees, and gradually with fully extended knees.



Strengthening the Anterolateral Abdominal Muscles

To strengthen the anterolateral abdominal muscles, follow these asanas:
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	Dwi Chakra Vahanasana (Yogic Bicycles)  From Apanasana, interlace the fingers and cup the head in the hands. With the exhalation, curl the torso up, drawing the elbows toward the knees while extending the right leg straight out about one foot off the floor and extending the right arm out over the right leg. Complete the exhalation while drawing the right arm across the left knee and drawing the elbows together. Inhaling, release down, drawing the knees toward the chest and head and elbows to the floor. Move slowly and work as low, deep, and broadly through the belly as possible. Be more interested in moving slowly yet steadily rather than seeing how many you can do with a timed sequence. Move with the breath. Repeat on the other side, continuing for one to three minutes.
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	Pelvic Tilts  From Apanasana, extend the legs straight up, interlace the fingers, and cup the head in the hands. Keeping the legs vertical, on the exhalation draw the elbows toward the knees without changing the position of the legs. Keeping the upper back and shoulders lifted, with each exhale very slowly and smoothly curl the tailbone up, releasing it down as the breath flows out. Be more interested in slow and smooth movement than in maximizing the pelvic tilt by jerking the tailbone up. Repeat five to twenty-five times.
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	Jathara Parivartanasana (Revolving Twist Pose)  The basic form of this asana can be either a held twist (Supta Parivartanasana) or an abdominal core strengthening movement. With the arms extended out like a cross and palms pressing down, alternately move the legs (or bent knees) back and forth to the left and right while gazing in the opposite direction of the legs, keeping the knees or legs from touching the floor. Inhaling, extend the legs over; exhaling, draw them back up to center.



Degenerative Disc Disease
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Figure 23-12: Intervertebral Disc Pathologies


The vertebral column (spine) generally consists of 33 vertebrae (rarely 32 or 34) arranged in five regions: cervical (C1–C7), thoracic (T1–T12), lumbar (L1–L5), sacral (S1–5), and coccygeal (four that are not ordinarily numbered). Although vertebrae in the sacral and coccygeal regions are fused, fibrocartilaginous intervertebral discs separate, bind, and provide shock absorption between all but two of the other twenty-four vertebrae—the atypical C1 and C2 (Atlas and Axis, respectively), with C1 resting on the facets of C2. Thus, the most superior disc is between C2 and C3, and the most inferior disc is between L5 and S1.

The varying shapes of the intervertebral discs give curvature to the spine. All have a common structure: the annulus fibrosus, several thin fibrocartilaginous layers that form an outer ring (thinner posteriorly) and that is bonded to the articular surfaces of the vertebral bodies, and the nucleus pulposus, an inner fibrogelatinous pulp that is the cushioning mechanism. The discs broaden when weighted. When excessively weighted, they can herniate or protrude in ways that press on nerve roots and cause pain. Due to the structure of the discs (the pulp is located relatively posteriorly where there is less ligamentous support), excessively strong spinal flexion (forward folding)—especially when combined with spinal rotation—is the leading cause of bulging and herniated discs placing pressure on nerve roots.50

The intervertebral discs naturally and progressively degenerate across the lifespan, albeit differently depending on conditions discussed in the following text.51 They also degenerate and regenerate daily, losing height due to compressive loading forces during the day that expel fluid from the disc, then gaining height at low loading pressure as osmotic pressure imbibes fluid back into the disc.52 As a result we literally shrink and grow in height in every diurnal cycle (i.e., daily, which is why car drivers need to adjust their rear-view mirror every morning and night), while across the lifespan we shrink: every ninety-year-old is slightly shorter than when he or she was twenty-five years old.  

These natural processes of disc degeneration combine with individual genetic endowments and lifestyle choices (and accidents) to determine the rate and extent of degenerative disc disease. Specific degenerative conditions vary, including the location and extent of disc space narrowing (stenosis), herniation, extent of end plate sclerosis, development of bone spurs, and the consequent narrowing of the foramina that places more pressure on nerve roots.53

The Painful Experience

There is a vast range of degenerative disc-related pain experiences. When symptomatic (often it is not), it is most often experienced as chronic low back pain that may or may not vary depending on position or activity (sitting, standing, walking, folding, etc.). Whereas low back pain is the most common, one can also experience chronic pain in the neck. Pressure on sciatic nerve roots can cause tingling and pain through the buttocks, thighs, and lower legs. The degree of pain varies from very mild to debilitating.

The Known Cause

The primary cause of intervertebral disc degeneration is the relationship between disc structure and force on the disc. Age is the leading factor in loss of disc fluid.54 Repetitive and excessive spinal movement, obesity, repetitive heavy lifting, acute injury, and smoking cigarettes exacerbate natural disc degeneration.55

How It Heals

Conventional medical practices call for progressive treatments, starting with ice or heat in combination with anti-inflammatory medications, physical therapy, and surgery that ranges from removal of a damaged disc to spinal fusion to placement of an artificial disc. There is growing interest in biological treatment approaches in which various cell therapy techniques show promise in reversing disc degeneration, including protein injection, gene therapy, and platelet-rich plasma cocktails.56

Healing with Asana Practices

The general asana strategy for degenerative disc disease is to develop the balance in muscular strength and flexibility that supports healthy posture, this in conjunction with neuromuscular re-education that refines the use of muscles that affect pressure in and around the spine. It is important to understand that while current research shows promise for biological treatments with the potential to reverse certain degenerative conditions, at present we must proceed with the awareness that there is not a cure for disc degeneration. Here we offer postural practices that focus on healthy postures and help to reduce compressive pressure in the spine due to disc degeneration.

The suggestions offered here are informed in part by the patient-centered self-help-oriented treatment methods developed by Robert McKenzie and known in physical therapy as the McKenzie Protocol or McKenzie exercises. We also draw from the Alexander Technique.

Establishing an Inner Foundation

To establish an inner foundation for healthy upright posture, practice these asanas:
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	Utkatasana (Chair Pose) Modified  Begin sitting in a chair the height of which allows the thighs to be level and the feet firmly placed on the floor hip-distance apart. With the hands on the hips, rotate the pelvis forward and back to find where it feels like the weight of the body is centered very slightly to the front of the sitting bones. This establishes a level pelvis and will help in positioning the spine in its natural form. With the fingers placed on the lowest front ribs, alternately press the ribs into and away from the fingers to find where it feels like they are in their natural place. Elevate the shoulders toward the ears, draw them back, and then draw the shoulders lightly down against the back ribs. Rest the hands comfortably on the thighs. Position the head level, where it feels like it is effortlessly floating on top of the spine. The spine is now in (or close to) its natural form (all conditions notwithstanding, particularly pathological ones that affect spinal posture). 

	Changing as little as possible, root the sitting bones firmly into the seat of the chair. Breathing slowly and fully in and slowly and completely out, feel the natural ways the body moves through the cycles of breath. Focusing on keeping the spine in its neutral and natural alignment, with each inhalation consciously extend taller while minimizing disturbance to the form of the spine. With the completion of each exhalation, feel how the abdominal muscles lightly engage and girdle in toward the spine; without squeezing the belly, try to maintain this light abdominal muscular engagement while next inhaling and while maintaining the position of the pelvis, spine, shoulder girdle, and head. Stay with this practice for up to five minutes. With the completion of the exhalations, explore holding the breath out for two to ten seconds while more strongly engaging the abdominal muscles. Be sure to let the abdominal muscles slightly soften before inhaling.
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	Tadasana (Mountain Pose)  Begin with the cultivation of pada bandha described on page 107. With pada bandha active, firm the quadriceps while pressing the femurs back (try to point the kneecaps straight forward). Rotate the pelvis forward and back to find where it feels level (use the prior practice of Utkatasana to get a better feeling for this.) With the fingers placed on the lowest front ribs, alternately press the ribs into and away from the fingers to find where it feels like they are in their natural place. Elevate the shoulders toward the ears, draw them back, and then draw the shoulders lightly down against the back ribs. Relax the arms down by the sides of the thighs or hips. Position the head level, where it feels like it is effortlessly floating on top of the spine with the ears aligned with the shoulders. The spine is now in (or close to) its natural form (all conditions notwithstanding, particularly pathological ones that affect spinal posture). With pelvic neutrality, the spine will come into its natural curvature (neutral extension), unless there is significant muscular imbalance or a pathological condition such as scoliosis or kyphosis. 

	Breathing slowly and fully in and slowly and completely out, feel the natural ways the body moves through the cycles of breath. Focusing on keeping the spine in its neutral and natural alignment, with each inhalation consciously extend taller with a feeling of the crown of the head reaching up while minimizing disturbance to the form of the spine. With the completion of each exhalation, feel how the abdominal muscles lightly engage and girdle in toward the spine; without squeezing the belly, try to maintain this light abdominal muscular engagement while next inhaling and while maintaining the position of the pelvis, spine, shoulder girdle, and head. Stay with this practice for up to two minutes. With the completion of the exhalations, explore holding the breath out for two to ten seconds while more strongly engaging the abdominal muscles. Be sure to let the abdominal muscles slightly soften before inhaling.
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	Setu Bandha Sarvanghasana (Bridge Pose) Prep—Low Back Practice 1  Here we take the preparatory form of Bridge Pose to explore the connection between breathing and developing muscular support for a neutral lumbar spine. Lying supine with the feet positioned by the hips hip-distance apart, slide one hand under the low back area. Rotate the pelvis to create just enough space for the hand. With each exhalation, feel how the abdominal muscles engage and cause the low back to press toward the floor. Rather than allowing the spine to change form with the exhalations, focus on maintaining the neutral position of the pelvis in relation to the low back and try to maintain the natural lumbar curve. With the completion of each exhalation, hold the breath out for up to five seconds while more firmly engaging the abdominal muscles that naturally contract when exhaling out all of the breath. This practice will help to train the abdominal muscles to contract in support of a healthy natural spinal form.
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	Setu Bandha Sarvanghasana (Bridge Pose) Prep—Low Back Practice 2  Building on Low Back Practice 1, on each exhalation try to draw one knee in toward the same side shoulder without disturbing the natural form of the spine (keep the normal lumbar curve). Then try to draw in both knees at the same time without affecting the spine.
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	Setu Bandha Sarvanghasana (Bridge Pose) Prep—Low Back Practice 3  Building on Low Back Practice 1, place a strap around one foot, extend that leg toward the sky, and alternately bend and straighten the knee of that leg to stretch the hamstrings without disturbing the neutral position of the spine and pelvis.
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	Salabhasana A (Locust Pose) Dynamic Strengthening Practice 1  Lying prone with the arms on the floor along the sides of the body and the legs together, firmly press the feet down to awaken the legs while pressing the tailbone slightly toward the heels. With the inhalation, very slowly and slightly lift the chest and head off the floor while maintaining the natural shape of the neck (do not try to lift the ears higher than the shoulders). With the exhalation very slowly release the chest and head to the floor. Take a few breaths to rest and completely relax, then repeat several times. Explore lifting slightly higher each time. Move very slowly to move more consciously (especially with greater conscious awareness of sensation in the low back). Slow movements will also help to establish more refined neuromuscular action in this movement and thus help develop better muscular support for the lumbar spine.
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	Salabhasana A (Locust Pose) Dynamic Strengthening Practice 2  Explore doing the Dynamic Strengthening Practice 1 while lifting the legs and torso simultaneously. Focus on keeping space and comfort in the low back by pressing the tailbone toward the heels and extending long through the legs with a feeling of sending energy out through the toes. This practice adds strength to the hamstrings, which helps to keep the pelvis from excessive anterior rotation.

	Bidalasana (Cat Pose) with Spinal Balancing  On all fours, first move the pelvis forward and back several times while alternately moving the spine into extension and flexion (cat/cow movements). Then extend the healing leg straight back with the toes curled under on the floor. If comfortable in the low back, slowly lift and lower the extended leg up to twenty-five times, holding for five to ten breaths on the last lift. Repeat on the other side with the other leg. Again extend the healing leg back while reaching the arm on the opposite side forward (turn the palm of that hand toward center to create space around the neck and stabilize the shoulder). While stretching the fingers and toes of the lifted limbs away from each other, slowly abduct those limbs out only so far as possible while keeping the hips and upper back level with the floor before returning to a neutral position. Be very sensitive to the low back, neck, and wrist of the grounding hand. Repeat up to twenty-five times and hold in abduction for five to ten breaths. Rest in Balasana, allowing the low back to slightly round. If this basic form of Child’s Pose causes strong stretching or discomfort in the low back (or knees), separate the knees slightly wider than hip-distance apart so there is less pressure in the low back. 
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	Supta Padangusthasana (Reclined Big Toe Pose)  Lying supine with a strap looped around the foot, clasp the strap and extend the leg straight up from the hip. Keep the opposite hip grounded to the floor. Maintaining slight tension in the strap, slowly bend and straighten the lifted leg several times while keeping the pelvis and low back stable (keep the natural lumbar curve). Focus on gently stretching the hamstrings. After several of these repetitive movements, hold at about an 80 percent stretch for up to one minute.
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	Eka Pada Rajakapotasana Prep (One-Legged King Pigeon Pose Prep)  Begin lying supine with the feet placed on the floor as for Setu Bandha Sarvanghasana. Cross the ankle of the right leg to the opposite knee, keeping the ankle joint in dorsiflexion. Clasp behind the knee and pull it toward the shoulder on that same side of the body while keeping the tailbone on the floor (maintain a neutral pelvis and a natural lumbar curve). After several of these repetitive movements, hold at about an 80 percent stretch for up to two minutes.
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	Anjaneyasana (Low Lunge Pose)  From Tadasana, step one foot back about one leg length and release that knee to the floor. Position the torso upright and place the hands on the hips to assist in positioning the pelvis neutrally (where it feels level). Keep the hands on the hips with the thumbs pointing down near the SI joints. While slowly bending the front knee, use the hands to keep the pelvis from rotating forward. Unless one has acute knee issues, it is okay to let the knee travel beyond the heel, which will allow a deeper stretch in the hip flexors. Be more interested in keeping the pelvis level than in deepening the lunge. Inhaling, back away from the lunge, exhaling, lunge more deeply, moving repetitively in this way five to ten times before holding a comfortably deep lunge position for up to one minute. Do both sides equally. 
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	Balasana (Child’s Pose) Variation  Begin in Balasana. Rather than folding forward over both thighs, fold obliquely forward over the right thigh while reaching the left arm forward from the shoulder. Play with alternately arching the left lower back up and then back down while stretching out longer through the left arm and hand. Explore both sides for one to two minutes.
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	Supta Parivartanasana(Reclined Revolved Pose)  Laying supine, clasp around the knee of the healing side to flex the hip, then draw that knee across the body, coming into the basic spinal twisting form of Supta Parivartanasana. With a strap looped around the foot of the crossed over leg, fully extend the knee of that leg while continuing to draw the leg across the body. Hold for two minutes. Explore on both sides.




	Parivrtta Janu Sirsasana (Revolved Head-to-Knee Pose) Variations  Start sitting upright with the legs positioned in the basic form for Parivrtta Janu Sirsasana with the left knee flexed and right leg fully extended. Twist to align the sternum with the bent left knee. While maintaining maximum length in the low back, extend the torso to the right (over the straight leg) while reaching the left arm straight up from the shoulder (in flexion and external rotation). While keeping the left sitting bone firmly rooted to the floor, explore very slightly and sensitively turning the torso toward the floor while stretching from the back of the left hip through the left fingertips. Explore on both sides for up to two minutes.
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	Dwi Chakra Vahanasana (Yogic Bicycles)  From Apanasana, interlace the fingers and cup the head in the hands. With the exhalation, curl the torso up, drawing the elbows toward the knees while extending the right leg straight out about one foot off the floor and extending the right arm out over the right leg. Complete the exhalation while drawing the right arm across the left knee and drawing the elbows together. Inhaling, release down, drawing the knees toward the chest and head and elbows to the floor. Move slowly and work as low, deep, and broadly through the belly as possible. Be more interested in moving slowly yet steadily rather than seeing how many you can do with a timed sequence. Move with the breath. Repeat on the other side, continuing for one to three minutes.
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	Pelvic Tilts  From Apanasana, extend the legs straight up, interlace the fingers, and cup the head in the hands. Keeping the legs vertical, on the exhalation draw the elbows toward the knees without changing the position of the legs. Keeping the upper back and shoulders lifted, with each exhale very slowly and smoothly curl the tailbone up, releasing it down as the breath flows out. Be more interested in slow and smooth movement than in maximizing the pelvic tilt by jerking the tailbone up. Repeat five to twenty-five times.
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	Jathara Parivartanasana (Revolving Twist Pose)  The basic form of this asana can be either a held twist (Supta Parivartanasana) or an abdominal core strengthening movement. With the arms extended out like a cross and palms pressing down, alternately move the legs (or bent knees) back and forth to the left and right while gazing in the opposite direction of the legs, keeping the knees or legs from touching the floor. Inhaling, extend the legs over; exhaling, draw them back up to center.



Postural Kyphosis (Hunchback)
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Kyphosis, from the Greek kyphos, “hump,” is an abnormal increase in the posterior curvature of the spine. It most commonly refers to exaggerated posterior curvature in the thoracic segment of the spine where it produces a hunchback appearance (cervical and lumbar kyphosis also occur). It is also called Dowager’s hump, “dowager” from the Latin root word dotis, “dowry,” this coinage reflecting the greater propensity for elderly women with osteoporosis to develop kyphosis and hyperkyphosis (in which the angle is greater than forty degrees).57

Here we focus on postural kyphosis, which typically starts in childhood and is possibly associated with underlying feelings of sadness and hopelessness.58 As the upper back rounds, muscles across the upper back are stretched and weakened due to lack of balanced engagement. As the chest collapses, muscles and ligaments anterior to the spine become shorter and breathing becomes more habitually shallow. Kyphosis also introduces a greater lordotic curve to the cervical spine, increasing chronic tension in the neck as it is held in excessive extension. In older age and particularly with osteoporosis, kyphosis is increasingly debilitating and associated with spinal fractures. 

Thus, kyphosis is a self-reinforcing postural tendency with significant health consequences, including pain and nerve damage from nerve root entrapment, across the span of life. It complicates many of the simplest yoga asanas, especially backbends and twists, and makes many other activities, from sitting to cycling to gardening, more difficult.

The Painful Experience

Pain varies depending primarily on the severity of abnormal curvature. It tends to be in the area of curvature. One is just as likely to experience fatigue and, in the lower limbs, weakness, as pain. With hyperkyphosis there is a greater likelihood of chronic nerve pressure as well as difficulty in breathing.

The Known Causes

Although kyphosis can arise from degenerative diseases such as arthritis and osteoporosis, childhood Scheuermann’s disease (wedging of vertebrae), plasma cell cancer (multiple myeloma), or trauma, it most commonly arises from habitual slouching.59

How It Heals

Postural kyphosis and hyperkyphosis generally respond well to specific stretching and strengthening exercises, including yoga asanas.60 In cases of hyperkyphosis, especially among the elderly, surgical treatment might be indicated.61

Healing with Asana Practices

The primary focus of asana in healing postural kyphosis is reducing tension in the upper back, increasing strength in the back extensors, and establishing better postural alignment through thoracic rotation, thoracic extension, shoulder flexion, and hip extension. These healing practices are given in an ordered sequence with several asanas addressing more than one of these focus areas.

Reducing Tension in the Upper Back
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	SAVASANA (Corpse Pose)  Fold or roll up a blanket to around one to three inches of thickness when compressed. Lie supine (as in Savasana) with the blanket positioned under the shoulder blades crosswise. Place a cushion under the head to ensure comfort in the neck (there should be no more pressure in the neck than with lying supine without the blanket under the shoulder blades). Breathe deeply with a focus in each exhalation on expanding in the area over the blanket. With the exhalations, allow everything to relax and release. After two minutes of deep breathing, simply relax and stay in this position for as long as it is comfortable.
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	Supta Parivartanasana (Reclined Revolved Pose)  Lying supine, clasp around one knee to flex the hip, then draw that knee across the body, coming into the basic spinal twisting form of Supta Parivartanasana. With a strap looped around the foot of the crossed over leg, fully extend the knee of that leg while continuing to draw the leg across the body. Hold for two minutes. Explore on both sides.



Strengthening Back Extensors and Decreasing Their Length
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	Bidalasana (Cat Pose) and Spinal Balancing  On all fours, first move the pelvis forward and back several times while alternately moving the spine into extension and flexion (cat/cow movements). Then extend one leg straight back with the toes curled under on the floor. If comfortable in the low back, slowly lift and lower the extended leg up to twenty-five times, holding for five to ten breaths on the last lift. Repeat on the other side. Then once again extend one leg back while reaching the arm of the opposite side forward (turn the palm of that hand toward the center to create space around the neck and stabilize the shoulder). While stretching the fingers and toes of the lifted limbs away from each other, slowly abduct those limbs out only so far as possible while keeping the hips and shoulders level with the floor before returning to a neutral position. Repeat up to twenty-five times. Rest in Balasana.
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	Anahatasana (Puppy Dog or Melting Heart Pose)   Begin on all fours in Bidalasana. Reach the arms forward from the shoulders and press the hands firmly and evenly into the floor. Try to rotate the shoulder blades out away from the spine. With each inhalation lift the chest up away from the floor. With each exhalation stretch the chest toward the floor. Repeat ten to fifteen times before holding the chest toward the floor for up to two minutes. 
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	Salabhasana A (Locust Pose) Dynamic Strengthening Practice 1  Lying prone with the arms on the floor along the sides of the body and the legs together, firmly press the feet down to awaken the legs while pressing the tailbone slightly toward the heels. With the inhalation, very slowly and slightly lift the chest and head off the floor while maintaining the natural shape of the neck (do not try to lift the ears higher than the shoulders). With the exhalation very slowly release the chest and head to the floor. Take a few breaths to rest and completely relax, then repeat several times. Explore lifting slightly higher each time. 
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	Salabhasana A (Locust Pose) Dynamic Strengthening Practice 2  Explore doing the Dynamic Strengthening Practice 1 while lifting the legs and torso simultaneously. Focus on keeping space and comfort in the low back by pressing the tailbone toward the heels and extending long through the legs with a feeling of sending energy as though out through the toes.
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	Ardha Matsyendrasana (Half Lord of the Fishes Pose)  Position the legs for Ardha Matsyendrasana. If necessary, sit on a block to position the pelvis level and to feel free of tension in the knees. Clasp the lifted knee with both hands to help draw the pubis down and the sternum up with each inhalation. Pressing the thoracic spine forward as if into the center of the sternum, begin rotating the torso toward the side with lifted knee. With each inhalation release slightly away from the twist in order to more easily relengthen up through the spine. With each exhalation explore twisting further around. Explore for one to two minutes before switching sides.




[image: c23f249.tif]


	Setu Bandha Sarvanghasana (Bridge Pose) Variations  Lying supine, position the feet near the hips and in line with them to prepare for Setu Bandha Sarvanghasana. Slowly lift the pelvis while elongating the tailbone toward the knees, and while lifting, reach the arms overhead to the floor. While at the maximum elevation of the pelvis away from the floor, lift the heels to more easily lengthen the tailbone toward the heels while releasing the spine slowly to the floor one vertebra at a time from top to bottom. Repeat ten to fifteen times and then hold in Bridge Pose for five to eight breaths before very slowly lowering down and resting for several breaths. Repeat two or three times.
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Anjaneyasana (Low Lunge Pose)  From Tadasana, step one foot back about one leg length and release that knee to the floor. Position the torso upright and place the hands on the hips to assist in positioning the pelvis neutrally (where it feels level). Keep the hands on the hips with the thumbs pointing down near the SI joints. While slowly bending the front knee, use the hands to keep the pelvis from rotating forward. Unless one has acute knee issues, it is okay to let the knee travel beyond the heel, which will allow a deeper stretch in the hip flexors. Be more interested in keeping the pelvis level than in deepening the lunge. Inhaling, back away from the lunge, exhaling, lunge more deeply, moving repetitively in this way five to ten times before holding a comfortably deep lunge position for up to one minute. Do both sides equally. 




	Tadasana (Mountain Pose)  Stand with the back to a wall with a foam block placed behind the shoulder blades. Position the feet hip-distance apart, bring pada bandha actions to the feet, and firm the thighs. Align the pelvis neutrally over the thighs. Lift the shoulders toward the ears, draw them back, and then draw the shoulder blades down the back. Pressing the back into the block while breathing deeply, with each inhalation consciously draw taller through the spine while lifting the sternum. With each exhalation try to keep the sternum lifted and draw the shoulder blades more down the back while pressing the lower tips of the shoulder blades in toward the spine. Explore for two to three minutes.
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	Supta Parivartanasana (Reclined Revolved Pose)  Repeat the same practice described for this asana in the earlier “Reducing Tension in the Upper Back” section.
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	Svanasana (Corpse Pose)  Repeat the same practice described for this asana in the earlier “Reducing Tension in the Upper Back” section.



Neck Pain
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The colloquial euphemism “pain in the neck” refers to a persistent source of interpersonal annoyance.62 Looking more closely at the association of these two terms reveals a curious irony. “Pain,” rooted in the Greek poine, “retribution, penalty,” and Old French peine, “woe, suffering, punishment,” is generally undesirable and may hurt. “Neck,” rooted in the Old Germanic hals, “column,” gave rise to the Middle English halsen, “to embrace or caress affectionately,” which by the early nineteenth century in northern English dialect came to mean “to kiss, embrace,” a generally desirable experience that may feel good. Pain and desire thus come together, albeit in a different way than is found in the heart of ancient yoga philosophies in which pain and suffering are posited as the inspiration for yoga and in which yoga is the path to freedom.

The neck is thus a place where one might experience much pleasure yet also a place perhaps most vulnerable to sudden trauma.63 In yoga asana practice, it is often in the hot pursuit of intensifying pleasure or joy arising in deep backbends, twists, forward bends, and inversions that the neck is taken too quickly or too far in its safe ranges of motion or intrinsic pressure. In larger life, there is a vast array of sources of neck pain,64 including sleeping posture, prolonged posture, repetitive actions, spinal pathologies, emotional stress, arthritis, carotid artery dissection, thyroid cancer, esophageal trauma, and whiplash.

The neck is a highly complex structure with many different vital tissues and organs crowded together—muscles, fascia, bones (C1–C7 vertebrae, hyoid), nerves (spinal cord, vagus, superior brachial plexus, local sensory and motor nerves), veins, arteries (including the rather important carotid), glands (thyroid, parathyroid, lymph nodes), plus tubes for lymph, food, and breath. Although the neck muscles are relatively simple in contrast to the other very complex neck organs, the array of neck muscles that can gather tension is itself complex: superficial and lateral muscles (platysma, sternocleidomastoid, trapezius), posterior triangle muscles (splenius capitis, levator scapulae, middle and posterior scalenes), anterior triangle muscles (four suprahyoid muscles, four infrahyoid muscles), four paired suboccipitals, prevertebral muscles (logus colli, longus capitis, rectus capitis anterior, rectus capitis lateralis), and the semispinalis and multifidi attached to the spine.

Here we focus on muscular tension that most likely arises from postural conditions or from anxiety, the latter given the euphemistic expression of being “uptight”—with the shoulders lifted toward the ears, muscles holding them firmly there, there is often chronic pain in the neck. The muscles most likely implicated in this tension—either directly or through a myofascial source of referred pain65—are the levator scapulae, upper trapezius, sternocleidomastoids (SCMs), semispinalis, multifidi, splenii, suboccipitals, and the rhomboids, all except the rhomboids with direct attachment to the neck. 

The Painful Experience

Neck pain symptoms vary widely from a deep and persistent ache in any structure to very specific areas of extremely sharp sensation that can be stimulated with the slightest of movements. 

The Known Causes

Muscular tension as a source of neck pain arises primarily from postural problems, including while sleeping. The postural problems may originate as far away as the feet (causing postural pathologies up through the legs, pelvis, torso, and shoulder girdle) or from much closer, including habitual ways of holding the head. Lordosis, kyphosis, scoliosis, and other distortions in the curvature of the spine will cause misalignment of the cervical spine segment, causing muscular imbalance and tension in and around the neck. Emotional conditions such as stress and depression can also result in muscular tension around the neck.

How It Heals

Most cases of muscular neck tension can be effectively healed through targeted exercises, relaxation practices, and massage. Medications (muscle relaxants and anti-inflammatories) are often prescribed for neck tension. Heat patches or creams and cold packs are often found to reduce pain in the neck.66 Some conditions (such as nerve entrapment) may require surgery.

Healing with Asana Practices

The primary focus of asana in healing muscular neck pain is to reduce muscular tension through proper skeletal alignment and the muscular stretching and strengthening that support it. A regular well-balanced general asana, pranayama, and meditation practice will help reduce the emotional stress often at the root of muscular neck tension. Most involve sitting upright in Sukasana (Simple Seated Pose) or any comfortable sitting position, including in a chair, standing in Tadasana (Mountain Pose), or lying supine.

Sitting comfortably, consider placing a bolster under the sitting bones and back against a wall in exploring the following neck stretches. (Some require being away from the wall.)


	Shoulder Rolls  Roll the shoulders forward, up, back, and down several times, then go the opposite direction. Be very sensitive to pain; back off the movement if painful.
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	Rotation and Flexion with Arm Clasp—Practice 1  Reach the right hand around the back to clasp the left arm above the elbow. Use the right hand to pull the left shoulder slightly back and down. Turn the head toward the right shoulder. On the inhalations slightly lift the chin, on the exhalations draw the chin closer to the right shoulder. Hold for several breaths with the chin toward the shoulder and explore very slightly tilting the head left and right. Repeat several times before switching sides. 
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	Rotation and Flexion with Arm Clasp—Practice 2  Clasp the arm, turn the head toward the right shoulder, and draw the chin toward the shoulder as described in Practice 1. Very slowly and sensitively draw the chin toward the distal right collarbone and then all the way across toward the distal left collarbone. Lift the chin slightly, then draw it toward the distal left collarbone and across to the right. Repeat several times before switching sides.
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	Rotation and Flexion with Arm Clasp—Practice 3  Clasp the arm as described in Practice 1. Slowly and sensitively tilt the head to the right, drawing the right ear toward the right shoulder. Slow lift the head back to the starting position. Repeat several times before switching sides.
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	Garudasana (Eagle Pose) Arms  Position the arms as in Garudasana. If unable to cross the elbows, use one arm to help draw the opposite arm directly across the upper chest. Draw the shoulder blades down away from the neck and against the back ribs. Hold this position while breathing deeply and exploring very slight movements of the head in every direction except back. Do not hyperextend the neck. Repeat on the other side.



Come to standing with the feet positioned hip-distance apart in the basic form of Tadasana.
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	Tadasana (Mountain Pose)  Begin with the cues given for pada bandha. With pada bandha active, firm the quadriceps while pressing the femurs back (try to point the kneecaps straight forward). Rotate the pelvis forward and back to find where it feels the pelvis is level (use the prior practice of Utkatasana to get a better feeling for this). With the fingers placed on the lowest front ribs, alternately press the ribs into and away from the fingers to find where it feels like they are in their natural place. Elevate the shoulders toward the ears, draw them back, and then draw the shoulders lightly down against the back ribs. Relax the arms down by the sides of the thighs or hips. Position the head level, where it feels like it is effortlessly floating on top of the spine with the ears aligned with the shoulders. The spine is now in (or close to) its natural form (all conditions notwithstanding, particularly pathological ones that affect spinal posture). With pelvic neutrality, the spine will come into its natural curvature (neutral extension), unless there is significant muscular imbalance or a pathological condition such as scoliosis or kyphosis. 

	Breathing slowly and fully in and slowly and completely out, feel the natural ways the body moves through the cycles of breath. Focusing on keeping the spine in its neutral and natural alignment, with each inhalation consciously extend taller with a feeling of the crown of the head reaching up while minimizing disturbance to the form of the spine. With the completion of each exhalation, feel how the abdominal muscles lightly engage and girdle in toward the spine; without squeezing the belly, try to maintain this light abdominal muscular engagement while next inhaling and while maintaining the position of the pelvis, spine, shoulder girdle, and head. Stay with this practice for up to two minutes. With the completion of the exhalations, explore holding the breath out for two to ten seconds while more strongly engaging the abdominal muscles. Be sure to let the abdominal muscles slightly soften before inhaling.
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	Urdhva Hastasana (Upward Hands Pose) Wall Stretch  Standing in Tadasana, position the arms with the elbows at shoulder height and flexed to ninety degrees with the palms touching the wall. On each inhalation bring the upper body (torso and head) slightly away from the wall. With each exhalation, bring the upper body toward the wall, stretching the levator scapulae muscles. Repeat ten to fifteen times.
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	Tadasana with Prasarita C Arms  Standing in Tadasana, interlace the fingers behind the back. If it is difficult to interlace the fingers, hold a strap between the hands behind the back. Lift the arms away from the back only as far as the chest does not collapse and the shoulders do not lift toward the neck. Explore moving the head, first very slowly forward and back to center, then to each side and back to center, then with rotation and back to center. Explore moving the head more intuitively, tuning in to sensations in the neck to better guide the movements.



Now come to the floor.
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	Bidalasana (Cat Pose) Movements  Tune in to sensations in the neck. If this basic position is uncomfortable in the neck, stay with the upright sitting practices described earlier, or go on to the following upright standing practices. If comfortable here, pull the shoulder blades down the back, away from the neck. Keeping the gaze down and the back of the neck long, with each inhalation slowly rotate the pelvis forward while drawing the sternum forward. With each exhalation reverse these movements, arching the spine up while drawing the forehead and pubis toward each other. Repeat ten to fifteen times. Rest in Balasana. If Balasana is not comfortable on the neck, place a cushion under the forehead to ensure the neck is in its natural form.
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	Setu Bandha Sarvanghasana (Bridge Pose)  Although Bridge Pose is generally classified as a backbend, it creates a forward bend (flexion) in the neck. Place a folded blanket (two to three inches thick when compressed) under the back and shoulders with the head on the floor and space under the neck. Slowly lift the hips to create the backbend while being very sensitive to the increasing flexion of the neck. Look straight up toward the ceiling so there is no rotation in the neck. Bend the elbows, pointing the fingers up, and press the elbows more firmly down to explore expanding the chest without introducing tension into the neck. While in Bridge Pose, always press the tailbone toward the knees to reduce pressure in the low back. Hold Bridge Pose for up to two minutes.
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	Bharadvajrasana A (Simple Noose Pose A)  From Dandasana, leaning to the left, bend both knees to draw both heels back to the right, keeping the left ankle under the right thigh. If unable to sit tall on the front of the sitting bones or if there is pressure in the knees, sit on a firm bolster. Twisting to the left, reach the left hand behind the back and clasp a piece of clothing or the right inner thigh. Rooting the sitting bones, elongate the spine with each inhale, using the handclasps to leverage the twist with each exhale. Create a feeling of drawing the upper spine in toward the heart center, drawing the shoulder blades down the back and spreading the collarbones. While twisting the torso to the left, turn the head toward the right shoulder. Explore slowly and slightly lifting and lowering the chin, tilting the head side to side, and rotating the head side to side. Do both sides for one to two minutes.
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	Supta Baddha Konasana (Reclined Bound Angle Pose)  From the preparatory (upright) position for Baddha Konasana, place a bolster (or two) behind the pelvis before slowly reclining back onto it. If the neck is not comfortable in this position, place a blanket under the head. Release the arms to the sides either onto the floor or onto bolsters. If there is discomfort in the inner knees or inner thighs, place blocks under the knees. Rest here for five to ten minutes, letting go of tension breath by breath.
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	Viparita Karani (Active Reversal Pose)  Sitting sideways next to a wall, slowly recline onto the back while swiveling the hips toward the wall and extending the legs up the wall. If tight hamstrings do not allow the legs to extend up with the buttocks touching the wall, slide the hips out away from the wall. Place a folded blanket under the lower back to create more ease through the lower back and sacrum. The palms can rest on the belly and heart, or drape the arms onto the floor, palms turned up. The legs can be held together with a strap, and a sandbag can be placed on the feet for stability. Play with positioning the legs as for Baddha Konasana (Bound Angle Pose) or Upavista Konasana (Wide-Angle Seated Forward Fold). Rest here for five to ten minutes, letting go of tension breath by breath.
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	Savasana (Corpse Pose)  Savasana (from sava, “corpse”) is the ultimate asana for reintegration after practicing other asanas and pranayama. Lying supine, spread out as comfortably as possible with the arms draped onto the floor and palms facing up. If there is any discomfort in the lower back, place a rolled blanket under the knees. Lift the chest a little to let the shoulder blades relax slightly toward each other, then lie back down with more spaciousness across the heart center. Take one last deep inhale, then with the exhalation, let everything go, starting with allowing the breath to flow however it naturally will. There is no need for the muscles to do anything at all. Simply let it all be with a sense of all the muscles and bones letting go of each other, a sense of detachment all through the body. Stay in Savasana for at least five minutes.



Structural Idiopathic Scoliosis


[image: c23f280.eps]

Most general models of the human skeleton shown in anatomy textbooks and online sources depict a perfectly symmetrical structure: the feet and legs are the same length, the pelvis is neutral, the spine has its four curves, the shoulders are level, everything is in balance and perfectly aligned. Then there is reality. In over 2,000 postural observations done in my yoga teacher workshops dating back to 1998, not a single participant has been found with such so-called perfect posture. Not one. Put differently, we are anything but perfectly symmetrical beings. Yet in some individuals we find significant deviation from idealized symmetry or an increasing tendency for such deviation to develop, with potentially serious impacts on general health and well-being. 

Scoliosis is the mostly mysterious abnormal lateral curvature and rotation of the spine. In the most common type of scoliosis, structural idiopathic scoliosis, the mystery resides in the unknown origin and potential progression (including physiological mechanisms of progression) of the pathological curvature.67 Structural idiopathic scoliosis most commonly arises in adolescence, primarily among girls.68 In all cases it is impossible to predict how far and for what time the deviation will progress, and in many cases progression intermittently stops and resumes. In extreme cases the progression is life-threatening if it progresses into later adulthood.69

Other types of scoliosis have clearer pathophysiology and etiology. In functional scoliosis, lateral deviation arises from leg length discrepancy (also referred to as static scoliosis), repetitive asymmetrical activities (such as daily golf swings on one side or daily long-distance driving with a wallet elevating one side of the pelvis), or muscle spasm due to trauma or habitually poor posture (also referred to as habitual scoliosis). In myopathic scoliosis, there is asymmetrical weakness of the intrinsic spinal muscles, and in hemivertebra scoliosis one lateral half of the vertebra did not properly develop.


[image: c23f281.eps]
Figure 23-13: Four Common Types of Curve


Here we focus on structural idiopathic scoliosis, even as many of the practices given here can be beneficial to all types of scoliosis. Although specific individual deviations vary, four patterns of curvature are most prevalent: right thoracic convexity, left lumbar convexity, right thoracolumbar convexity, and right thoracic convexity combined with left lumbar convexity. Most thoracic and double curves are right convexity and most lumbar curves are left convexity. Many cases of thoracic convexity also involve kyphosis.

The Painful Experience

Mild scoliosis can be undetected and pain-free. During adolescence, the deviation generally does not place pressure on internal organs or nerves, resulting in little or no pain. As abnormal lateral curvature and rotation of the spine progress, there is increasing muscular tension in the back, shoulders, and neck due to postural compensation. Extreme deviation can compress the lungs (and thereby inhibit breathing) and cause persistent painful pressure on nerves along the spine, including in the low back and down the legs (due to pressure on the sciatic nerves).

The Known Causes

As previously discussed, it is possible to identify causes of functional scoliosis (leg length discrepancy, poor posture, etc.). Although structural scoliosis is idiopathic70—there is no well-established body of evidence of a disorder such as partial paralysis, congenital malformation, or metabolic—there is growing evidence that aberrations in the vestibular apparatus (which provides information about spatial orientation and equilibrium) may play a role in the development and progression of structural idiopathic scoliosis.71 Some congenital diseases such as cerebral palsy and spinal bifida are associated with scoliosis but not known to be fundamentally causative.

How It Heals

Treating scoliosis starts with measured observation over a period of time to determine progression. Where there is evidence of significant progression in childhood or adolescence, preventative bracing is generally used. If bracing is not successful, surgical installation of a rod attached to the spine is often recommended; in some cases spinal fusion is indicated.

There is growing evidence of the efficacy of physical therapy methods that address specific deviations with stretching and strengthening exercises. Although there is little evidence that curvature can be corrected, there is evidence that progression can be slowed or stopped and that discomfort can be alleviated.72 There is also some evidence of a specific yoga pose (modified Vasisthasana [Side Plank Pose]) in developing asymmetrical muscular strength that results in reducing primary scoliotic curves.73

Healing with Asana Practices

Recent research and practices have generated deepening insight into healing scoliosis with yoga. There is not common agreement about some of the most fundamental questions, including whether yoga can reverse scoliosis (most say no) and whether to even attempt going against the socoliotic tendencies with postural practices (which is widely debated). All teach the importance of improving postural alignment, beginning in the feet, legs, and pelvis, all recognize the critical importance of stretching and strengthening the iliopsoas and other muscles that act directly on the lumbar spine in relation to the pelvis, and all recognize the importance of correct diagnosis prior to prescribing particular asana practices.

Rather than attempting to summarize or synthesize this work, here we provide reference to three exceptionally insightful sources. Elise Browning Miller, whose 2003 book Yoga for Scoliosis remains a basic resource on this topic, has produced a variety of media offering specialized practices for different types of curves. Rachel Krentzman’s 2016 book Scoliosis, Yoga Therapy, and the Art of Letting Go provides an insightful discussion of the anatomy of scoliosis as well as practices for reducing related back pain. Loren Fishman and his associates recently completed a systematic study of the effects of Vasisthasana (Side Plank Pose) on right thoracic scoliosis, offering a fine example of how scientific research methods can provide deeper insight into the benefits of yoga (he claims to have found that Vasisthasana can reduce the curvature).

Thoracic Outlet Syndrome
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The thoracic cavity is the chamber in the upper torso that contains the organs of the cardiovascular system (heart and great vessels), respiratory system (lungs, diaphragm, trachea, bronchi), digestive system (esophagus), endocrine glands, nervous system (including the vagus nerves), and lymphatics (including the thoracic duct). The cavity is enclosed by the ribs, spine, and sternum and has two openings, the superior thoracic aperture (or thoracic inlet) and the inferior thoracic aperture (or thoracic outlet, which is closed by the diaphragm). In confusing nomenclature, the superior thoracic aperture, located between the collarbone and first rib, is referred to as the thoracic outlet when discussing the nerves, arteries, and veins that pass through it from the thorax to the neck and arms. 

Thoracic Outlet Syndrome (TOS) refers to compression of these nerves, arteries, or veins. Here we focus on the most common type of compression (95 percent of cases):74 neurogenic75—the compression of C8 and T1 nerve roots, which are part of the brachial plexus nerve network. However, it is important to note that pure neurogenic TOS is considered rare because other structures are typically involved, leading to continued debate of whether neurogenic TOS is underdiagnosed or overdiagnosed.76 When the brachial plexus is compressed, one experiences pain, tingling, numbness, and weakness in the shoulders, neck, arms, and hands. 

The Painful Experience

Neurogenic TOS causes numbness or tingling in the arms, hands, or fingers and deep aching, burning, or sharp pain in the neck, shoulders, or hands. The pain is often intermittent. It can also occur along with ulnar nerve compression at the elbow or medial nerve compression (manifesting as carpal tunnel syndrome).77

The Known Causes

Although there are multiple causes of neurogenic TOS (including tumors and cysts), most are due to congenital abnormalities, trauma, or repetitive stress. Congenital abnormalities include 1) a set of supernumerary (extra) ribs (cervical ribs) that attach to C7 and may compress the brachial plexus, 2) excessive tightness in the fibrous band connecting the ribs and spine, and 3) structural deviation in the scalene muscles.78

Trauma to the neck, shoulders, or arms can cause neurogenic TOS, especially where there is congenital predisposition. Trauma can occur due to a traumatic event such as whiplash in a rear-end car crash or long-term postural misalignment, especially slouching. 

Neurogenic TOS is also caused by repetitive activities that compress the neck and upper back.79 Such compression is common in the repetitive actions involved in moving from Phalakasana (Plank Pose) to Chataranga Dandasana (Four-Limbed Staff Pose) to Urdhva Mukha Svanasana (Upward Facing Dog Pose), especially when the shoulder blades are not drawn down away from the neck and against the back ribs; and repetitive activities with the arms overhead, including swimming, throwing a ball, or holding the arms in full flexion in Virabhadrasana III (Warrior III Pose).

How It Heals

Healing neurogenic TOS depends on the structure(s) compressing the brachial plexus (cervical rib? anterior scalene? prolonged transverse process? acromionclavicular joint injury? cervical disc injuries? shoulder impingement?). Although surgical treatment might be indicated (and is often successful),80 targeted postural exercises that stretch and strengthen shoulder and upper back muscles can relieve pressure on the thoracic outlet and reduce or eliminate the symptoms associated with TOS.81

Healing with Asana Practices

The primary focus of asana is on postural exercises that support normal upright sitting and standing and that stretch and strengthen shoulder and upper back muscles.


	Shoulder Rolls  Roll the shoulders forward, up, back, and down several times, then go the opposite direction. Be very sensitive to pain; back off the movement if painful.
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	Rotation and Flexion with Arm Clasp—Practice 1  Reach the right hand around the back to clasp the left arm above the elbow. Use the right hand to pull the left shoulder slightly back and down. Turn the head toward the right shoulder. On the inhalations slightly lift the chin, on the exhalations draw the chin closer to the right shoulder. Hold for several breaths with the chin toward the shoulder and explore very slightly tilting the head left and right. Repeat several times before switching sides. 
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	Rotation and Flexion with Arm Clasp—Practice 2  Clasp the arm, turn the head toward the right shoulder, and draw the chin toward the shoulder as described in Practice 1. Very slowly and sensitively draw the chin toward the distal right collarbone and then all the way across toward the distal left collarbone. Lift the chin slightly, then draw it toward the distal left collarbone and across to the right. Repeat several times before switching sides.
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	Rotation and Flexion with Arm Clasp—Practice 3  Clasp the arm as described in Practice 1. Slowly and sensitively tilt the head to the right, drawing the right ear toward the right shoulder. Slow lift the head back to the starting position. Repeat several times before switching sides.
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	Garudasana (Eagle Pose) Arms  Position the arms as in Garudasana. If unable to cross the elbows, use one arm to help draw the opposite arm directly across the upper chest. Draw the shoulder blades down away from the neck and against the back ribs. Hold this position while breathing deeply and exploring very slight movements of the head in every direction except back. Do not hyperextend the neck. Repeat on the other side.
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	Virabhadrasana II (Warrior II) Arm Practice  Sitting (or standing) in the form of Warrior II, slowly abduct the arms until level with the floor, then slowly release the arms back to the sides. Repeat this “nerve gliding” exercise ten to fifteen times to help restore the ability of nerves to stretch through this range of motion.
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	Urdhva Hastasana (Upward Hands Pose) Wall Stretch   Standing in Tadasana (Mountain Pose), position the arms with the elbows slightly below shoulder height and flexed to ninety degrees with the palms touching the wall. On each inhalation bring the upper body (torso and head) slightly away from the wall. With each exhalation, bring the upper body toward the corner, stretching the levator scapulae muscles. Repeat ten to fifteen times.
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	Tadasana with Prasarita C Arms  Standing in Tadasana, interlace the fingers behind the back. If it is difficult to interlace the fingers hold a strap between the hands behind the back. Lift the arms away from the back only as far as the chest does not collapse and the shoulders do not lift toward the neck. Explore moving the head, first very slowly forward and back to center, then to each side and back to center, then with rotation and back to center. Explore moving the head more intuitively, tuning in to sensations in the neck to better guide the movements.
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	Anahatasana (Puppy Dog or Melting Heart Pose)   Begin on all fours in Bidalasana (Cat Pose). Reach the arms forward from the shoulders and press the hands firmly and evenly into the floor. Try to rotate the shoulder blades out away from the spine. With each inhalation lift the chest up away from the floor. With each exhalation stretch the chest toward the floor. Repeat ten to fifteen times before holding the chest toward the floor for up to two minutes. 
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	Salabhasana A (Locust Pose) Dynamic Strengthening Practice 1  Lying prone with the arms on the floor along the sides of the body and the legs together, firmly press the feet down to awaken the legs while pressing the tailbone slightly toward the heels. With the inhalation, very slowly and slightly lift the chest and head off the floor while maintaining the natural shape of the neck (do not try to lift the ears higher than the shoulders). With the exhalation very slowly release the chest and head to the floor. Take a few breaths to rest and completely relax, then repeat several times. Explore lifting slightly higher each time. 
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	Setu Bandha Sarvanghasana (Bridge Pose) Variations  Lying supine, position the feet near the hips and in line with them to prepare for Setu Bandha Sarvanghasana. Slowly lift the pelvis while elongating the tailbone toward the knees, and while lifting, reaching the arms overhead to the floor. While at the maximum elevation of the pelvis away from the floor, lift the heels to more easily lengthen the tailbone toward the heels while releasing the spine slowly to the floor one vertebra at a time from top to bottom. Repeat ten to fifteen times and then hold in Bridge Pose for five to eight breaths before very slowly lowering down and resting for several breaths. Repeat two or three times.
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	Savasana (Corpse Pose)  Fold or roll up a blanket to around one to three inches of thickness when compressed. Lie supine (as in Savasana) with the blanket positioned under the shoulder blades. Place a cushion under the head to ensure comfort in the neck (there should be no more pressure in the neck than when lying supine without the blanket under the shoulder blades). Breathe deeply with a focus in each exhalation on expanding in the area over the blanket. With the exhalations allow everything to relax and release. After two minutes of deep breathing, simply relax and stay in this position for as long as it is comfortable.



Shoulder, Arm, and Hand Conditions

Shoulder Joint Adhesive Capsulitis
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Adhesive capsulitis, colloquially called “frozen shoulder,” is a painful shoulder condition that makes it difficult to abduct the arm. Widely considered idiopathic (of unknown or unclear cause), the condition involves fibrous adhesions (scarring) and inflammation between the articular capsule of the glenohumeral joint (commonly called the shoulder joint), the rotator cuff, the subacromial bursa, and the deltoid muscle.82 The inflammation and adhesions cause chronic pain and greatly limit range of motion. Although not actually frozen, the shoulder with adhesive capsulitis is in fact very warm due to inflammation, yet it is able to move, albeit painfully. But because the pain inhibits movement, there is less movement, and with less movement there is greater adhesion and more pain. 

The Painful Experience

Part of the insidious nature of adhesive capsulitis is that it involves intensely sharp pain when moving the arm in certain directions (particularly abduction) and often even greater dull aching pain when lying still or in a restricted position. Simple movements, especially those involving external rotation, can be extremely painful. The gradual onset of pain and restricted movement over a period of several weeks to several months typically gives way to less pain yet improved range of motion for around six months. The condition usually resolves in six months to two years. As it resolves, the pain may diminish even without improvement in range of motion. 

The Known Causes

Although specific causes are unclear, there are several risks for the adhesions that create frozen shoulder.83 The leading risk factor is age.84 A sedentary lifestyle and a job involving little physical activity also places one at greater risk of developing this condition. Other risk factors include accidents (starting with glenohumeral dislocations), supraspinatus tendinitis, partial tearing of the rotator cuff, diabetes, and connective tissue diseases. Once there is some adhesion, movement becomes painful. With greater pain when attempting to move the joint, one typically moves it less. The less it is moved the greater the development of adhesions. 

How It Heals

Although time may heal most ailments, it is not the primary source of healing adhesive capsulitis. Unlike most musculoskeletal disorders, which require rest to heal, a frozen shoulder benefits from the full range of movements in the glenohumeral joint. An MRI can help identify specific areas of adhesion one can address with physical therapy.

Healing with Asana Practices

The primary focus of asana is on restoring pain-free range of motion though targeted stretching. We also focus on strengthening the rotator cuff.

Restoring Range of Motion
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To restore range of motion in the glenohumeral joint, follow these asanas:


	Tadasana (Mountain Pose) with Arm Swings  Standing in Tadasana next to a chair, place the hand of the healthy side on the chair and lean slightly forward to allow the healing arm to dangle down from the shoulder joint. Slowly swing the arm like a pendulum, then around in circles, for one to two minutes. Repeat several times every day.
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	Garudasana (Eagle Pose) Shoulder Prep Position  Standing in Tadasana, use the healthy arm to help gently lift and pull the healing arm across the chest in adduction. Explore alternately rotating the arm into external and internal rotation. Hold and explore for one to two minutes several times every day.
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	Prasarita Padottanasana C (Wide Angle Forward Fold C) Arm Stretch Position  Standing in Tadasana, clasp a strap in the hands behind the back shoulder-distance apart. Use the healthy arm to gently pull the healing arm farther behind the back. Hold for one to two minutes. Repeat several times every day.
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	Gomukhasana (Cow Face Pose) Arm Stretch Position  If Prasarita Padottanasana C Arm Stretch Position is comfortable, explore positioning the arms for Cow Face Pose with the healthy arm overhead and the healing arm behind the back. Clasp a strap and explore pulling the hands toward each other. Hold for one to two minutes. Repeat several times every day.
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	Tadasana Finger Walk  Stand facing a wall with the fingers on the wall at hip height. Slowly walk the fingers up the wall as far as comfortable. Repeat several times every day.
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	Bidalasana (Cat Pose) to Utthita Balasana (Extended Child’s Pose)  If comfortable in the healing shoulder while on all fours in Bidalasana, draw in a deep breath with a feeling of breathing more space into the shoulder. On the exhalation slowly draw the sitting bones toward the heels while keeping the hands in place, going only so far as is comfortable. On each inhalation rise slightly away from the maximum stretch, and on each exhale explore stretching farther. Continue to explore in this way for one to two minutes. Repeat several times every day.



Strengthening the External Rotators

To strengthen the external rotators, follow these asanas:
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	Sukasana (Simple Pose)   Sitting comfortably (if necessary, sit on a bolster and/or against a wall), flex the elbows to ninety degrees with the thumbs pointing up. Keeping the elbows by the sides and the forearms level with the floor, slowly externally rotate the arms as far as possible without pain and hold in this position for five to ten breaths. Slowly release back to the starting position. Repeat ten to fifteen times.
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	Parsva Savasana (Side Corpse Pose) Shoulder Rotations  Lying on the side of the healthy shoulder, place the elbow of the healing shoulder on that same side hip with the hand on the floor. Keeping the elbow on the hip, slowly externally rotate the arm as far as possible without pain, and then slowly release the hand back to the floor. Explore holding in the lifted position (externally rotated) for five to ten breaths. Repeat ten to fifteen times. When this is relatively easy, do the same movements with a very light weight in the hand.
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	Anahatasana (Puppy Dog Pose) Shoulder Rotations  Explore this once there is sufficient range of motion to position the arms overhead free of pain. Begin on all fours in Bidalasana. Reach the arms forward from the shoulders and press the hands firmly and evenly into the floor. Slowly rotate the shoulder blades in toward the spine (internally rotating the arms), then reverse this movement, externally rotating the shoulder blades out away from the spine. Focus on slow and steady movement. Explore holding the externally rotated position for five to ten breaths.



Strengthening the Internal Rotators

To strengthen the internal rotators, follow these asanas:
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	Savasana (Corpse Pose) Shoulder Rotations  Lying supine, flex the elbow on the healing side ninety degrees with the fingers pointing up. Keeping the elbow at the side, slowly externally rotate the arm only as far as comfortable. More slowly raise the arm back (internally rotating back to the starting position). Repeat ten to fifteen times.
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	Parsva Savasana (Side Corpse Pose) Shoulder Rotations  Lying on the side of the healing shoulder on a bench or a stack of bolsters with the shoulder and elbow at the edge of the elevated prop, flex the elbow to ninety degrees. Keeping the elbow on the prop, slowly externally rotate the arm as far as possible without pain, and then slowly internally rotate the arm to bring the hand across the torso (keeping the elbow on the prop). Repeat ten to fifteen times. When this is relatively easy, do the same movements with a very light weight in the hand.



Strengthening the Abductors

To strengthen the abductors, follow these asanas:


[image: c23f325.tif]


[image: c23f326.tif]


[image: c23f327.tif]


	Ardha Urdhva Hastasana (Half Upward Hand Pose)   Standing in Tadasana, slightly internally rotate the arms until the thumb tips point toward the hips. (Note that this is the opposite rotation generally done in preparation for reaching the arms out and up overhead.) Keeping the shoulder blades lightly rooted down against the back ribs and the tops of the shoulders level with each other, fully extend through the arms, elbows, and fingers. Very slowly lift the arms out laterally (abduction) and up toward being level with the floor. Lift only so far as there is no pain. Very slowly lower the arms back to the sides. Repeat ten to fifteen times. Explore holding the arms in abduction for as long as doing so is pain-free. If this is very easy and the shoulders do not elevate, explore the same movements with very light weights in the hands. Explore this same set of movements with all asanas in which the arms are abducted to ninety degrees, such as in Virabhadrasana II (Warrior II Pose).



Rotator Cuff Tears
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Figure 23-14: The Glenohumeral Joint


The shoulder girdle (also called the pectoral girdle) is a complex of three joints, one of which, the ball-and-socket glenohumeral joint, is commonly called the shoulder joint. The glenohumeral joint, where the proximal humeral bone joins the glenoid fossa of the scapula, is where most movement occurs when moving the upper arm. Movements in this joint involve movements in the other two joints of the shoulder girdle (steroclavicular and acromioclavicular). All are mobilized and stabilized by a complex set of ligaments, muscles, and tendons.

The rotator cuff is a musculotendinous structure that surrounds, mobilizes, and stabilizes the glenohumeral joint, securing (“cuffing”) the relatively large head of the arm bone in the very shallow golf tee–shaped glenoid fossa. It consists of four muscles—supraspinatus, infraspinatus, teres minor, and subscalularis—referred to as SITS. The tendons of these muscles interweave with the fibrous articular capsule of the glenohumeral joint, cuffing the humeral bone from the direction of its origin and thus reinforcing the joint’s stability anteriorly, posteriorly, and superiorly. 


	Supraspinatus: Abducts the arm to ninety degrees (level with the ground), comes from across the top of the scapula (along the supraspinous fossa), securing the joint superiorly. 

	Infraspinatus: A strong external rotator of the humerus, covers most of the posterior scapulae and attaches to the middle facet on the greater tubercle of the humerus, securing the joint posteriorly (along with the teres minor).

	Teres Minor: Also an external rotator of the humerus, originates on the inferior angle of the scapulae and attaches to the inferior facet on the greater tubercle of the humerus, securing the joint posteriorly (along with the supraspinatus).

	Subscapularis: An internal rotator and adductor of the humerus, pulls from its origin on the anterior surface of the scapulae to its attachment on the lesser tubercle of the humerus, securing the joint anteriorly.



Injury and disease and associated muscular weakness or tightness compromises the stabilizing and mobilizing functions of the rotator cuff muscles, often causing painful movement and increasing the propensity for subluxation or dislocation of the glenohumeral joint.85 It is the most frequently dislocated joint in the body, with most dislocations occurring inferiorly as there is not a rotator cuff muscle with an inferior attachment or cuffing. Rotator cuff tears (partial and full) can occur due to acute trauma, repetitive movement (especially in sports such as volleyball in which the arms are involved in powerful overhead movements), or disease (particularly degenerative tendonitis in menopausal women and elderly people).86
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Figures 23.15–23.18: The Rotator Cuff


The Painful Experience

Most rotator cuff injury and disease cause a dull deep ache in the shoulder, especially with overhead activities and abduction of the arm. The pain tends to be isolated to the shoulder and not refer down to the elbow (if it does there may be a compressed nerve in the neck or larger shoulder girdle). An acute tear that occurs with subluxation or dislocation immediately causes intense sharp pain, and when the joint is reset, there is a deep dull ache for at least a few days. If there is a chronic tendon tear—which increases the likelihood of subluxation—pain will gradually increase along with a growing feeling of weakness and increasingly limited range of motion (especially in trying to bring the arm behind the back). 

The Known Causes

There are several risk factors associated with rotator cuff tears. Dominant hand repetitive arm movement, advancing age, sex, smoking, and kyphotic-lordotic postures all predispose one to tears.87 Traumatic force is the leading cause of full tears, subluxation (a partial dislocation), and dislocation.  

How It Heals

There are widely varying medical opinions regarding rotator cuff injuries and how they best heal, and uncertainty regarding the advice one should give concerning specific exercises as treatment options.88 The general health of one’s rotator cuff muscles and tendons—their tissue quality—significantly affects healing. Full and many partial rotator cuff tears require immobilization by placing the arm in a sling before and after surgical or nonsurgical treatment. Full tears require surgical treatment, whereas even some unreconstructed partial tears that are not surgically treated can lead to complications, including more likely full tears.89 Many partial tears can be effectively treated with physical therapy,90 involving daily exercises with range of motion and flexibility practices and alternate day strengthening practices.91

Healing with Asana Practices

Asana practices can be tailored to strengthen, stretch, and tone the rotator cuff muscles once torn tendons have healed and a physical therapist has given assistance in regaining partial range of motion using passive mobilization of the glenohumeral joint. The asanas should focus on the balanced restoration of strength and flexibility. Here we look at asanas for strengthening each of the four rotator cuff muscles and for restoring healthy range of motion.

Strengthening Muscles

To strengthen the supraspinatus muscle, follow this asana:
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	Ardha Urdhva Hastasana (Half Upward Hand Pose)   Standing in Tadasana, slightly internally rotate the arms until the thumb tips point toward the hips. (Note that this is the opposite rotation generally done in preparation for reaching the arms out and up overhead.) Keeping the shoulder blades lightly rooted down against the back ribs and the tops of the shoulders level with each other, fully extend through the arms, elbows, and fingers. Very slowly lift the arms out laterally (abduction) and up toward being level with the floor. Lift only so far as there is no pain. Very slowly lower the arms back to the sides. Repeat ten to fifteen times. Explore holding the arms in abduction for as long as doing so is pain-free. If this is very easy and the shoulders do not elevate, explore the same movements with very light weights in the hands. Explore this same set of movements with all asanas in which the arms are abducted to ninety degrees, such as in Virabhadrasana II (Warrior II Pose).



To strengthen the infraspinatus and teres minor muscles, follow these asanas:
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	Sukasana (Simple Pose) Shoulder Rotations  Sitting comfortably (if necessary sit on a bolster and/or against a wall), flex the elbows to ninety degrees with the thumbs pointing up. Keeping the elbows by the sides and the forearms level with the floor, slowly externally rotate the arms as far as possible without pain and hold in this position for five to ten breaths. Slowly release back to the starting position. Repeat ten to fifteen times.
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	Parsva Savasana (Side Corpse Pose) Shoulder Rotations  Lying on the side of the healing shoulder on a bench or a stack of bolsters with the shoulder and elbow at the edge of the elevated prop, flex the elbow to ninety degrees. Keeping the elbow on the prop, slowly externally rotate the arm as far as possible without pain, and then slowly internally rotate the arm to bring the hand across the torso (keeping the elbow on the prop). Repeat ten to fifteen times. When this is relatively easy, do the same movements with a very light weight in the hand.
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	Anahatasana (Puppy Dog Pose) Shoulder Rotations  Explore this once there is sufficient range of motion to position the arms overhead free of pain. Begin on all fours in Bidalasana (Cat Pose). Reach the arms forward from the shoulders and press the hands firmly and evenly into the floor. Slowly rotate the shoulder blades in toward the spine (internally rotating the arms), then reverse this movement, externally rotating the shoulder blades out away from the spine. Focus on slow and steady movement. Explore holding the externally rotated position for five to ten breaths.



There is very little one can do to strengthen the subscapularis muscle in basic asanas. It generally acts with the latissimus dorsi and teres major muscles in pulling activities such as rock climbing or pull-ups.
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	Savasana (Corpse Pose) Shoulder Rotations  Lying supine, flex the elbow on the healing side ninety degrees with the fingers pointing up. Keeping the elbow at the side, slowly externally rotate the arm only as far as comfortable. More slowly raise the arm back (internally rotating back to the starting position). Repeat ten to fifteen times.
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	Parsva Savasana (Side Corpse Pose) Shoulder Rotations  Lying on the side of the healing shoulder on a bench or on a stack of bolsters with the shoulder and elbow at the edge of the elevated prop, flex the elbow to ninety degrees. Keeping the elbow on the prop, slowly externally rotate the arm as far as possible without pain, and then slowly internally rotate the arm to bring the hand across the torso (keeping the elbow on the prop). Repeat ten to fifteen times. When this is relatively easy, do the same movements with a very light weight in the hand.



Restoring Range of Motion

To restore range of motion in the glenohumeral joint, follow these steps:
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	Tadasana (Mountain Pose) with Prasarita C Arms  Standing in Tadasana, interlace the fingers behind the back. If it is difficult to interlace the fingers hold a strap between the hands behind the back. Lift the arms away from the back only as far as the chest does not collapse and the shoulders do not lift toward the neck. Explore moving the head, first very slowly forward and back to center, then to each side and back to center, then with rotation and back to center. Explore moving the head more intuitively, tuning in to sensations in the neck to better guide the movements.
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	Garudasana (Eagle Pose) Arms Prep Position  Position the arms as in Garudasana. If unable to cross the elbows, use one arm to help draw the opposite arm directly across the upper chest (in adduction). Try to internally rotate the arm (turning the arm to point the thumb down) to better stretch the external rotators. Draw the shoulder blades down away from the neck and against the back ribs. Hold this position while breathing deeply and exploring very slight movements of the head in every direction except back. Do not hyperextend the neck. 
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	Anahatasana (Puppy Dog or Melting Heart Pose)   Begin on all fours in Bidalasana (Cat Pose). Reach the arms forward from the shoulders and press the hands firmly and evenly into the floor. Try to rotate the shoulder blades out away from the spine. With each inhalation lift the chest up away from the floor. With exhalation stretch the chest toward the floor. Repeat ten to fifteen times before holding the chest toward the floor for up to two minutes. 



Shoulder Impingement Syndrome


[image: c23f351.eps]

Shoulder Impingement Syndrome (SIS) is the most common shoulder ailment: among the one-third of adults who complain of shoulder problems, fully half have this condition.92 It is common because the supraspinus tendon crosses over the subacromial bursa with very little space to spare. When this bursa sac is inflamed (subacromial bursitis), the space between the coracoacromial arch of the scapula and the humeral head can compress the subacromial bursa, rotator cuff tendons, and the biceps tendon. Alternately called subacromial impingement syndrome or painful arch syndrome, SIS causes pain when abducting the arm and in overhead positioning of the arm. 

When abducting the arms to an overhead position, the gap between the humeral head and the acromion process diminishes. If attempted with the arms internally rotated, the gap more immediately closes, inhibiting further abduction. Simply externally rotating the arms prior to abduction positions the humeral head in a way that allows impingement-free movement—unless there is something else closing the gap. Inflammation of the subacromial bursa is one of the prime suspects in narrowing the gap; the other is faulty glenoscapular rhythm.

The Painful Experience

Although with SIS there can be persistent pain amid normal daily activity, acute pain is felt around the top of the shoulder, lateral to the acromion, when abducing, flexing overhead, or extending the arm (especially when trying to reach it around behind the back). Pain may radiate along the outside of the arm and can also be present when lying on that shoulder when sleeping. 

The Known Causes

The principle causes of SIS are interrelated—poor posture, rotator cuff weakness, faulty scapulohumeral rhythm (particularly with repetitive movements such as doing Sun Salutations in flow-style yoga classes), and scapular instability. In healthy glenohumeral and scapulohumeral rhythm, which starts with healthy posture and a healthy rotator cuff, externally rotated arms abduct and the scapulae elevate in a coordinated rhythm. This causes the acromion process (the pointed boney structure at the most lateral-superior aspect of the scapulae—the top outer part of the shoulder) to lift, thereby creating more space for the humeral head to move.93 Weakness in the rotator cuff muscles inhibits proper external rotation; tightness in the lower trapezius, serratus anterior, and rhomboids inhibits scapular elevation; and weakness in the levator scapulae further limits scapular elevation. With tight or dysfunctional deltoids, this combination of musculoskeletal factors disturbs healthy glenohumeral and scapulohumeral rhythm, with the subacromial bursa being among the primary structures affected. Other factors can be involved in SIS, including acromioclavicular arthritis, calcified ligaments, and structural abnormalities. 

How It Heals

SIS can generally be treated with physical therapy, although in some cases arthroscopic surgery is recommended. Corticosteroids are often given for persistent impingement. There is growing interest and some supportive evidence of the efficacy of therapeutic taping, acupuncture, and therapeutic massage. 

Healing with Asana Practices

Yoga asana practices can help support many of the physical therapy treatments indicated for SIS. This begins with postural correction. Several asana practices can improve scapular movement and rhythm, increase range of motion in the shoulder joint, and strengthen the rotator cuff.

Reducing Tension and Increasing Range of Motion

To reduce muscular tension and increase range of motion, follow these asanas:
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	Tadasana (Mountain Pose)  Explore all of the elements of Tadasana to help in developing or restoring basic upright standing posture in which there is a relatively straight line (gravitational line) from the ankle (later malleolus) to the knee to the hip (greater trochanter) to the shoulder to the ear. Start with pada bandha in the feet, engage the legs, establish pelvic neutrality in the spine with its natural curves, and keep the head positioned level on top of the spine. Considering any deviations from this posture, gradually stretch, strengthen, and comfortably stabilize in this form when standing. Explore the following practices to move into greater postural integrity with primary focus on the spine and shoulder girdle.
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	Tadasana with Arm Swings  Standing in Tadasana next to a chair, place the hand of the healthy side on the chair and lean slightly forward to allow the healing arm to dangle down from the shoulder joint. Slowly swing the arm like a pendulum, then around in circles, for one to two minutes. Repeat several times every day.
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	Garudasana (Eagle Pose) Shoulder Prep Position  Standing in Tadasana, use the healthy arm to help gently lift and pull the healing arm across the chest in adduction. Explore alternately rotating the arm into external and internal rotation. Hold and explore for one to two minutes several times every day.
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	Prasarita Padottanasana C (Wide Angle Forward Fold C) Arm Stretch Position   Standing in Tadasana, clasp a strap in the hands behind the back shoulder-distance apart. Use the healthy arm to gently pull the healing arm farther behind the back. Hold for one to two minutes. Repeat several times every day.
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	Gomukhasana (Cow Face Pose) Arm Stretch Position  If Prasarita Padottanasana C Arm Stretch Position is comfortable, explore positioning the arms for Cow Face Pose with the healthy arm overhead and the healing arm behind the back. Clasp a strap and explore pulling the hands toward each other. Hold for one to two minutes. Repeat several times every day.
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	Tadasana Finger Walk  Stand facing a wall with the fingers on the wall at hip height. Slowly walk the fingers up the wall as far comfortable. Repeat several times every day.



Strengthening and Stabilizing

To strengthen and stabilize through the shoulder girdle, follow these asanas:
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	Bidalasana (Cat Pose) to Utthita Balasana (Extended Child’s Pose)  If comfortable in the healing shoulder while on all fours in Bidalasana, draw in a deep breath with a feeling of breathing more space into the shoulder. On the exhalation slowly draw the sitting bones toward the heels while keeping the hands in place, going only so far as is comfortable. On each inhalation rise slightly away from the maximum stretch, and on each exhale explore stretching farther. Continue to explore in this way for one to two minutes. Repeat several times every day.
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	Sukasana (Simple Pose) Shoulder Rotations  Sitting comfortably (if necessary sit on a bolster and/or against a wall), flex the elbows to ninety degrees with the thumbs pointing up. Keeping the elbows by the sides and the forearms level with the floor, slowly externally rotate the arms as far as possible without pain and hold in this position for five to ten breaths. Slowly release back to the starting position. Repeat ten to fifteen times.
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	Parsva Savasana (Side Corpse Pose) Shoulder Rotations  Lying on the side of the healing shoulder on a bench or on a stack of bolsters with the shoulder and elbow at the edge of the elevated prop, flex the elbow to ninety degrees. Keeping the elbow on the prop, slowly externally rotate the arm as far as possible without pain, and then slowly internally rotate the arm to bring the hand across the torso (keeping the elbow on the prop). Repeat ten to fifteen times. When this is relatively easy, do the same movements with a very light weight in the hand.
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	Anahatasana (Puppy Dog Pose) Shoulder Rotations  Explore this once there is sufficient range of motion to position the arms overhead free of pain. Begin on all fours in Bidalasana. Reach the arms forward from the shoulders and press the hands firmly and evenly into the floor. Slowly rotate the shoulder blades in toward the spine (internally rotating the arms), then reverse this movement, externally rotating the shoulder blades out away from the spine. Focus on slow and steady movement. Explore holding the externally rotated position for five to ten breaths.
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	Savasana (Corpse Pose) Shoulder Rotations  Lying supine, flex the elbow on the healing side ninety degrees with the fingers pointing up. Keeping the elbow at the side, slowly externally rotate the arm only as far as is comfortable. More slowly raise the arm back (internally rotating back to the starting position). Repeat ten to fifteen times.
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	Parsva Savasana (Side Corpse Pose) Shoulder Rotations  Lying on the side of the healing shoulder on a bench or on a stack of bolsters with the shoulder and elbow at the edge of the elevated prop, flex the elbow to ninety degrees. Keeping the elbow on the prop, slowly externally rotate the arm as far as possible without pain, and then slowly internally rotate the arm to bring the hand across the torso (keeping the elbow on the prop). Repeat ten to fifteen times. When this is relatively easy, do the same movements with a very light weight in the hand.
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	Ardha Urdhva Hastasana (Half Upward Hand Pose)   Standing in Tadasana, slightly internally rotate the arms until the thumb tips point toward the hips. (Note that this is the opposite rotation generally done in preparation for reaching the arms out and up overhead.) Keeping the shoulder blades lightly rooted down against the back ribs and the tops of the shoulders level with each other, fully extend through the arms, elbows, and fingers. Very slowly lift the arms out laterally (abduction) and up toward being level with the floor. Lift only so far as there is no pain. Very slowly lower the arms back to the sides. Repeat ten to fifteen times. Explore holding the arms in abduction for as long as is pain-free. If this is very easy and the shoulders do not elevate, explore the same movements with very light weights in the hands. Explore this same set of movements with all asanas in which the arms are abducted to ninety degrees, such as in Virabhadrasana II (Warrior II Pose).
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	Wall Phalakasana (Wall Plank Pose)  Start standing facing a wall (have the feet an arm-length away from the wall) in Tadasana and place the hands on the wall one hand-length lower than the shoulders with the elbows fully extended. Slowly bend the elbows to bring the upper body closer to the wall, and then reverse this movement, pressing away from the wall until the arms are fully extended. Keeping the shoulder blades rooted down the back, repeat ten to fifteen times before holding in the fully extended elbow position for up to one minute.
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	Bidalasana Scapulae Engagement  Starting in the basic form of Bidalasana with the elbows fully extended, slowly draw the chest toward the floor without bending the elbows, then slowly reverse this movement by pressing the chest up away from the floor. Try to keep the shoulder blades rooted against the back ribs and as far down the back (away from the neck) as possible. Continue with this very slow movement ten to fifteen times. Next, come to the halfway point in this movement and hold for up to one minute while continuing to focus on holding the shoulder blades down and away from the neck.
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	Phalakasana (Plank Pose)  Come into the basic form of Phalakasana. If uncomfortable, stay with the Bidalasana Scapulae Engagement practice just described. If comfortable, slowly draw the chest toward the floor without bending the elbows, then slowly reverse this movement by pressing the chest up away from the floor. Keep the arms straight and the shoulder blades rooted down and against the back ribs. Continue with this very slow movement ten to fifteen times. Next, come to the halfway point in this movement and hold for up to one minute while continuing to focus on holding the shoulder blades down away from the neck.
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	Urdhva Hastasana (Upward Hands Pose) Wall Stretch  Standing in Tadasana, position the arms with the elbows slightly below shoulder height and flexed to ninety degrees with the palms touching the wall. On each inhalation bring the upper body (torso and head) slightly away from the wall. With each exhalation, bring the upper body toward the wall, stretching the levator scapulae muscles. Repeat ten to fifteen times. If comfortable, explore stretching the arms fully overhead into full Urdhva Hastasana, then reroot the shoulder blades down the back while trying to rotate the shoulder blades away from the spine.



Elbow Tendinopathy (“Tennis Elbow”)
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Commonly called “tennis elbow” and sometimes erroneously referred to as elbow tendonitis (inflammation), elbow tendinosis—more technically epicondylosis—is a misuse and overuse injury to the lateral or medial elbow common in sports and yoga. Lateral epicondylosis is found far more frequently than medial epicondylosis and is our focus here. It is often diagnosed as tendonitis. However, close examination of this condition does not reveal signs of inflammation.94 Rather, microscopic examination shows degeneration within a substance (angiofibroblasts) of the elbow extensor (triceps brachii and anconeus) and/or wrist extensor (extensor carpi radialis brevis and longus) tendons, destabilizing and weakening them.95 Although a common pathology among athletes, it also occurs in about 1 to 3 percent of the general population and is more common among carpenters than tennis players.96

The Painful Experience

Elbow tendinopathy is experienced as sharp pain at or around the lateral elbow, especially when lifting, resisting gravity in movements such as the transition from Phalakasana (Plank Pose) to Chataranga Dandasana (Four-Limbed Staff Pose) to Urdhva Mukha Svanasana (Upward Facing Dog Pose), or gripping with the hand. There might be point tenderness at the lateral epicondyle even when at rest, and the pain can radiate into the forearm or upper arm. There can also be swelling and stiffening.

The Known Causes

The primary causes of elbow tendinopathy are misuse—poor biomechanics97—and overuse, both of which I frequently observe among yoga students, especially in dynamic-style yoga practices. Its popular “tennis elbow” name arises from an improper backhand hitting technique in tennis in which power is generated from the forearm rather than the shoulder and rotation through the torso. Although it can be caused by a traumatic event, it is generally a misuse injury or a repetitive stress injury involving wear and tear on the relatively avascular tendons. Gradually increasing stress on the tendons causes their degeneration, which in turn leads to disarray of their collagen fibers (not their inflammation).98

How It Heals

Elbow tendinopathy heals very slowly, typically taking several weeks to many months to self-resolve. It is important to limit causative activities while developing healthier biomechanics in hand, forearm, and arm use. Hand and wrist splinting as well as bracing immediately below the elbow only during significant activity are found to help heal the ailing tendons.99 Deep massage in and around the affected tissues, including the active release technique of soft tissue mobilization, has been found to be effective, as has acupuncture.100 Steroid injections and surgery are used in some chronic conditions.101

Healing with Asana Practices

The primary focus of asana is on developing greater flexibility and strength in the wrist extensor and flexor muscles, strengthening the shoulder girdle in ways that support healthier biomechanics in arm and elbow use, and developing those healthier biomechanics.

Developing Greater Strength and Flexibility

To develop greater flexibility and strength in the wrist extensor and flexor muscles, begin with general wrist therapy practices. Those practices can help develop flexibility in the forearm muscles.
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	Shishulasana (Dolphin Pose) Prep Forearm Movements  Starting on all fours in Bidalasana (Cat Pose), bring the elbows to the floor under the shoulders with the forearms aligned straight forward from the elbows. Press the shoulders away from the hands and root the shoulder blades down against the back ribs. Very slowly rotate the forearms to turn the palms up, then reverse this movement to slowly press the palms onto the floor. Alternating back and forth in this supination–pronation movement, after ten to fifteen repetitions, hold in each fully rotated position for up to one minute. Finally, shake out the wrists and self-massage throughout the forearms and into the bones of the wrists.
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	Anahatasana (Puppy Dog Pose) Forearm Movements  Begin on all fours in Bidalasana. Reach the arms forward from the shoulders and press the hands firmly and evenly into the floor. Slowly rotate the shoulder blades in toward the spine (internally rotating the arms), then reverse this movement, externally rotating the shoulder blades out away from the spine. Holding the externally rotated position of the upper arms, proceed as described above for Shishuasana Prep in very slowly rotating the forearms to turn the palms up, then reversing this movement to slowly press the palms onto the floor. Alternating back and forth in this supination–pronation movement, after ten to fifteen repetitions hold in each fully rotated position for up to one minute.



Strengthening the Shoulder Girdle

To strengthen the shoulder girdle, follow these asanas:
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	Bidalasana (Cat Pose) Scapulae Engagement  Starting in the basic form of Bidalasana with the elbows fully extended, slowly draw the chest toward the floor without bending the elbows, then slowly reverse this movement by pressing the chest up away from the floor. Try to keep the shoulder blades rooted against the back ribs and as far down the back (away from the neck) as possible. Continue with this very slow movement ten to fifteen times. Next, come to the halfway point in this movement and hold for up to one minute while continuing to focus on holding the shoulder blades down away from the neck and holding the torso stably in the halfway position.
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	Phalakasana (Plank Pose)  Come into the basic form of Phalakasana. If uncomfortable, stay with the Bidalasana Scapulae Engagement practice just described. If comfortable, slowly draw the chest toward the floor without bending the elbows, then slowly reverse this movement by pressing the chest up away from the floor. Keep the arms straight and the shoulder blades rooted down and against the back ribs. Continue with this very slow movement ten to fifteen times. Next, come to the halfway point in this movement and hold for up to one minute while continuing to focus on holding the shoulder blades down away from the neck.
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	Adho Mukha Svanasana (Downward Facing Dog Pose)  Coming into the basic form of Adho Mukha Svanasana, bend both knees and begin to slowly bicycle the legs, very gradually drawing the heels closer to the floor. Gradually stabilize the legs; consider the option of keeping the knees bent so it is easier to hold this position amid tight hamstrings and hips. Root evenly through the hands, pressing firmly down through the knuckles of the index fingers, and spiral the shoulder blades out broadly from the spine. Hold for as long as is comfortable, and then rest in Balasana (Child’s Pose).



Developing Healthier Biomechanics

To develop healthier biomechanics in elbow movement (and further strengthen the shoulder girdle), follow these asanas:


	Phalakasana (Plank Pose) to Chataranga Dandasana (Four-Limbed Staff Pose)  In exploring this movement, consider keeping the knees on the floor unless stable and comfortable with straight and active legs. The essential elements in this movement with respect to the elbow joints are to ensure that they a) align directly with the shoulders and wrists rather than splaying in or out, and b) do not waver both in and out. Place a thick, firm bolster (at least six inches thick) under the chest in the basic form of Phalakasana. If the legs are straight, press the heels as if into a wall while keeping the shoulder blades rooted down against the back ribs and creating a feeling of drawing the sternum forward. Keep the ears level with the shoulders rather than either extending or flexing the neck. On an exhalation slowly bend the elbows until the shoulders are just level with them—this is Chataranga Dandasana—and try to hold for one to two breaths before releasing onto the bolster. Try not to ever let the shoulders go lower than the elbows in Chataranga Dandasana because doing so causes excessive force into the front (anterior) shoulder joint capsule and with such repetitive movement can cause tears in the labrum. With greater strength, hold for longer before pressing back up into Phalakasana.
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Wrist Pain and Carpal Tunnel Syndrome

Although wrist pain is clearly an overly general description and carpal tunnel syndrome (CTS) is a specific diagnosis, we discuss these together because of the various interrelated factors involved in them. Wrist pain almost invariably extends beyond the wrist, especially into the hand, and even when it does not, its cause can derive from factors extrinsic to the wrist itself.102 The pain can also manifest in different parts of the wrist, offering some clues as to the cause. CTS occurs when the median nerve is entrapped in the small passageway on the palmar side of the wrist joint through which several tendons and the medial nerve pass.103 Inflammation of the tendons places pressure on the nerve, causing pain or discomfort in the wrist, outer fingers (thumb, index finger, and middle finger), and sometimes up the forearm. Wrist and hand pain can also manifest in the fourth and fifth fingers due to pressure on the ulnar nerve.104
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The Painful Experience

CTS is generally experienced as a tingling, burning, pins and needles sensation, often at night when the wrist and hand are not in use. Ulnar nerve entrapment causes more of a tingling and numbing in the affected fingers, along with possible disruption of motor function. More acute pain in the wrist from a traumatic event involving bone fracture or ligament tears is experienced as sharp pain in the wrist itself along with numbing in the hand due to inflammation and related nerve pressure.

The Known Causes

Acute or chronic pain in the wrists and hands can arise from a variety of sources and thus can make diagnosis difficult. A traumatic event such as falling and landing on the wrist can cause bone fractures, ligament sprains and tears, and contusions.105 Gradually increasing chronic pain is far more common and typically arises from repetitive stress, including in yoga classes in which there is tremendous pressure in the wrist joints while in extension (such as occurs in Plank Pose, Chaturanga Dandasana, Upward Facing Dog Pose, and Downward Facing Dog Pose, also in all arm balances except those with the forearms on the floor). Parents of infants and toddlers often develop wrist symptoms related to the repetitive stress involved in how they hold their child.106

Medical diagnostics can generally identify specific causes of wrist pain. Chronic, nontraumatic pain is by far most common and is most commonly caused by tendinopathy or nerve entrapment. Technical classification as CTS requires indentifying medial nerve entrapment in the carpal tunnel itself, this despite all of the symptoms of CTS arising just as much from medial nerve entrapment in the brachial plexus or at the elbow as from the inflammation of flexor tendons in the carpal tunnel. The elbow is also the likeliest location of ulnar nerve entrapment, which in yoga can be caused or exacerbated by misalignment of the elbows when bearing weight, especially in dynamic movements.107 When the pain is experienced primarily at the base of the thumb or when using the thumb, one should have it evaluated for possible De Quervain’s tenosynovitis by holding the thumb inside the fingers and abducting the right joint to determine if it produces pain at the base of the thumb, which is a positive test.108

How It Heals

Healing depends on the condition and its cause. Persistent wrist tenderness or strain usually benefits from ice, splints worn during sleep (due to the ways we tend to flex the wrist and otherwise place pressure on it during natural movement while sleeping), and anti-inflammatory agents (including turmeric and ginger). Repetitive stress injuries invite one to reduce or stop the repetitive actions and to assess the dynamics of posture and movement that are involved. In practicing yoga, there are several ways to play with slight modification of position and energetic action to variably affect pressure in the wrists, while props minimize the pressure from wrist extension. Acute injuries often require medical attention, and many chronic conditions also indicate receiving medical attention. 

Healing with Asana Practices

Students experiencing chronic wrist pain or CTS can benefit from warming up their fingers, hands, arms, and shoulders before beginning their practice. Wrist and forearm massage are also effective in helping reduce pain. So long as the pain is mild, the following practices can be healing.

Wrist-Specific Practices:
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	Tadasana Wrist Therapy:   Gently rotate the wrists through their full range of circular motion, repeatedly changing direction; then gently shake out the wrists for around thirty seconds. This can be incorporated in brief form into every Sun Salutation.
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	Uttanasana Wrist Pratikriyasana:  Whenever folding into Uttanasana amid Sun Salutations, place the backs of the wrists toward or onto the floor and make an easy fist. This is less intense on the wrists than Pada Hastasana (also, more students can do it and it can be easily done with the exhale into Uttanasana).
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	Wrist Pumps:  Holding the fingers of one hand with the fingers of the other hand, move the wrist forward and back while resisting the movement with the opposing hand. Repeat for one to two minutes if pain-free.
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	Anjali Mudra (Reverence Seal):   Press the palms and fingers (from the knuckles to the fingertips) firmly together at the chest in a prayer position for one to two minutes. This is also known as reverse Phalen’s test; if there is a burning sensation inside the wrist joint within thirty seconds, this could indicate CTS. Reverse the position of the hands, placing the backs of the wrists and hands together, and press firmly for up to a minute (Phalen’s test).
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	Hand Dance:   Kneeling comfortably, place the hands down on the floor with the fingers pointed forward, then turn the palms up, then down with the fingers out, up with the fingers in, down with the fingers back, up with the fingers back, continuing in this fashion with every permutation of palms up and down with the fingers forward, back, in, and out.





Basic Wrist Therapy

Students and clients experiencing mild wrist pain can benefit from warming up their fingers, hands, arms, and shoulders before beginning their practice. Wrist and forearm massage are also effective in helping reduce pain. So long as the pain is mild, the following exercises can be healing:


	Tadasana Wrist Therapy: Gently rotate the wrists through their full range of circular motion, repeatedly changing direction, then gently shake out the wrists for around thirty seconds. This can be incorporated in brief form into every Sun Salutation.

	Uttanasana Wrist Pratikriyasana: Whenever folding into Uttanasana amid Sun Salutations, place the backs of the wrists toward or onto the floor and make an easy fist. This is less intense on the wrists than Pada Hastasana (also, more students can do it and it can be easily done with the exhale into Uttanasana).

	Wrist Pumps: Holding the fingers of one hand with the fingers of the other hand, move the wrist forward and back while resisting the movement with the opposing hand. Repeat for one to two minutes if pain-free.

	Anjali Mudra: Press the palms and fingers (from the knuckles to the fingertips) firmly together at the chest in a prayer position for one to two minutes. This is also known as reverse Phalen’s test; if there is a burning sensation inside the wrist joint within thirty seconds, this could indicate CTS. Reverse the position of the hands, placing the backs of the wrists and hands together, and press firmly for up to a minute (Phalen’s test).

	Hand Dance: Kneeling comfortably, place the hands down on the floor with the fingers pointed forward, then turn the palms up, then down with the fingers out, up with the fingers in, down with the fingers back, up with the fingers back, continuing in this fashion with every permutation of palms up and down with the fingers forward, back, in, and out.



Persistent wrist tenderness or strain usually benefits from ice, splints worn during sleep, anti-inflammatory agents (including turmeric and ginger), acupuncture, and other alternative treatments. Encourage students and clients to explore all possible measures and to consult a doctor for additional guidance.










Neck and Shoulder Girdle Practices

To address nerve pressure in the brachial plexus and shoulder girdle, follow these steps:


	Shoulder Rolls  Roll the shoulders forward, up, back, and down several times, then go the opposite direction. Be very sensitive to pain; back off the movement if painful.
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	Rotation and Flexion with Arm Clasp—Practice 1  Reach the right hand around the back to clasp the left arm above the elbow. Use the right hand to pull the left shoulder slightly back and down. Turn the head toward the right shoulder. On the inhalations slightly lift the chin, on the exhalations draw the chin closer to the right shoulder. Hold for several breaths with the chin toward the shoulder and explore very slightly tilting the head left and right. Repeat several times before switching sides. 
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	Rotation and Flexion with Arm Clasp—Practice 2  Clasp the arm, turn the head toward the right shoulder, and draw the chin toward the shoulder as described in Practice 1. Very slowly and sensitively draw the chin toward the distal right collarbone and then all the way across toward the distal left collarbone. Lift the chin slightly, then draw it toward the distal left collarbone and across to the right. Repeat several times before switching sides.
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	Rotation and Flexion with Arm Clasp—Practice 3  Clasp the arm as described in Practice 1. Slowly and sensitively tilt the head to the right, drawing the right ear toward the right shoulder. Slow lift the head back to the starting position. Repeat several times before switching sides.
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	Garudasana (Eagle Pose) Arms  Position the arms as in Garudasana. If unable to cross the elbows, use one arm to help draw the opposite arm directly across the upper chest. Draw the shoulder blades down away from the neck and against the back ribs. Hold this position while breathing deeply and exploring very slight movements of the head in every direction except back. Do not hyperextend the neck. Repeat on the other side.








24

Mental, Emotional, and Behavioral Conditions




This happiness consisted of nothing else but the harmony of the few things around me with my own existence, a feeling of contentment and well-being that needed no changes and no intensification.

—Herman Hesse



Loss of contact with reality is called psychosis. Without using this term, the ancient yogis described this condition in spiritual terms as existential suffering rooted in delusion. The lost reality was a spiritual one—one’s essence as a spiritual being; the delusion arose from thinking that anything nonspiritual fundamentally matters. All of one’s personal problems were considered spiritual issues to be resolved in spiritual practice or ritual. This theme is found throughout the history of yoga and is frequently seen as the raison d’etre of yoga.

The Yoga Sutra of Patanjali focuses on thinking itself as the basic problem, with the solution announced in its first and cardinal aphorism as chitta vrtti nirodha, “to still the fluctuations of the mind.” The “true self” is said to reside beyond all thought, much as related by Lao Tzu in the first stanza of the Tao Te Ching: “the essential tao is the tao that cannot be told.”1 Thought is considered inherently problematic because it is seen as abstracted from reality rather than being real in and of itself. The ego-based, reactive, imaginary, and grasping mind is considered both cause and effect of an underlying ignorance—avidya—not merely of mundane matters but of reality itself. The interwoven veils of illusion and ignorance inhibit or disturb true perception and self-understanding; consequently, we suffer. 

But there is hope: We are offered methods and practices for stilling the fluctuations of the mind. An essential part of the practice involves pratyahara, sensory isolation (“to relieve the senses of their external distractions”), for the initial purpose of attaining dharana, a more inwardly and singularly focused awareness. With greater meditative focus, the mind settles into a pure meditative condition called dhyana, which leads to the initial fruit of practice: a state of pure consciousness originally coined as samadhi in the Maitri Upanishad. As promised by Patanjali in the fourth century CE, the greater fruits of staying in the methods and practices of this yoga include bliss, various paranormal superpowers, spiritual ascendance, and even transcendence of this mortal coil. 

Modern psychology both entertains and disregards these ideas. Although approaches such as Jungian psychology tap into the concept of removing veils of illusion in order to see oneself more clearly in the self-reflective mirror of consciousness, much of clinical psychology aims to strengthen the ego and one’s self-concept for living with mental clarity and emotional ease in this world.2 Both can make life better and more whole while living in the realities of this world, and both yoga and tantra offer a variety of concepts that can be applied in working with a wide range of difficulties that arise from the conditions of one’s mental and emotional health. 

For example, asanas offer a rich symbolism for reflecting on the qualities of one’s life experience. Tadasana (Mountain Pose) can serve as a mirror into how we embody grounding in our lives, and the relationship between the conditions of our grounding and how we create space in our lives. Warrior poses invite us to experience the intensity of staying with challenging circumstances without losing a sense of calm, and a focused, steady awareness. Seated forward bends, in which we fold into ourselves, open us to deeper and quieter self-reflection, including within the shadows that manifest as a part of normal life rhythms. Inversions turn our world upside down, offering a different perspective on being on the Earthly plane.

We also have a rich array of yoga mudras, gestures (such as bowing), that can signify letting go of things that are obstacles while opening to new possibilities. Jnana mudra, the popular hand/finger position with the tips of the thumbs and forefingers touching, can signify opening to a greater sense of wholeness or oneness while the three extended fingers represent letting go of the obstacles to that feeling in daily life. In all of this there is an infinite universe of visualizations one can explore, embodying in consciousness the visions or intentions one has about living a more free and liberated life, or jivanmukti. We are invited by the concept of tapas to stay with the practice, to persevere even amid the intensity of whatever is revealed, while opening to deeper contentment, santosa, no matter what else is happening.

All of this is experienced uniquely in the unique lives of those doing these practices. Each and every asana, breath, and instance of self-awareness is an opportunity to discover what one gravitates toward, resists, enjoys, or dislikes, with an opportunity for gaining deeper insight in discerning patterns of mental, emotional, and physical reaction. Going deeper yet, one can consider the general effects of asanas on energy, mood, and mental tendency, and then explore asana, pranayama, and meditation practices that can enhance one’s sense of being more fully awake, in balance, and at ease in life.

Here we will focus on several of the most common mental and emotional health challenges, explaining what they are and how yoga practices can be done to cultivate better psychological health. These conditions are explained in the American Psychiatric Association’s Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-V), which is a classification and diagnostic tool that is not without controversy.3 Without losing awareness of the controversies, DSM-V provides the most updated and unified Western understanding of all known mental and emotional disorders, including the most advanced insights into the neuroscience of psychology. We can utilize it for better understanding how people with mental health issues are generally understood and treated by mental health professionals while recognizing that its very strengths—primarily its systematic review and presentation of the most advanced research—can also be its chief weakness as some conditions are distorted by scientific pretention, professional bias, or financial interest. 

Cultivating Emotional and Mental Health

We live in a world in which stress and anxiety are increasingly commonplace. According to the 2009 Stress in America Study by the American Psychological Association 42 percent of American adults reported an increase in stress over the previous year, with a total of 75 percent of adults experiencing moderate to high stress levels.4 (Of course this statistic is very likely higher given that it is for the year of the greatest economic crash in over seventy-five years.) The top three stress responses are trouble sleeping (47 percent), irritability or anger (45 percent), and fatigue (43 percent). Even kids—twenty-four percent of teens and fourteen percent of younger children—are reporting stress, with forty-five percent of kids overall reporting trouble sleeping and thirty-six percent reporting stress-related headaches. And while the proximate causes are not surprising—money, work, family responsibilities, relationship issues, and personal health concerns top the adult list—the means of managing it are disturbingly stressful themselves, even if not entirely surprising: thirty-five percent surf the internet, twenty-six percent eat, and thirteen percent smoke tobacco to reduce stress. Many of these and other short-term solutions are ultimately sources of further stress and anxiety.

Not surprisingly, the pharmaceutical industry sees and exploits a market opportunity in this (or, put differently, humanely responds to human crises by offering ostensibly stabilizing medications), selling over $10 billion in antipsychotic and antidepressant prescription drugs to Americans in 2010 alone, nearly twice the amount of money spent by nearly twenty million Americans on yoga in the same year.5 Although prescription drugs are vitally necessary for some people experiencing symptoms of emotional or mental imbalance, many others might find a more wholesome and sustainable solution through such bodymind awareness practices as are offered by yoga. Indeed, the American Psychological Association study finds that seven percent of Americans do turn to yoga to reduce stress. The question is this: Are they getting a stress-reducing yoga practice?

Before addressing this question, it is important to consider the other side of the emotional and mental health coin: depression. Although anxiety and depression are often closely associated, many people are depressed or “feeling down” yet not anxious (or vice versa). Meanwhile, it is important to note that feeling sad or down, usually thought of negatively, can be subtly beneficial in helping a person cope with certain circumstances. The perceived sadness attracts social support, can help calm a person suffering from other ailments, and can have a “sadder but wiser” effect as the person comes to see the world more realistically.6 Yet surely with chronic depression we want to find a healthy way to cultivate steadier emotions and a deeper sense of contentment in life.

In the traditional yogic perspective, the tendencies toward anxiety and depression are symptomatic of an underlying energetic imbalance reflecting either a rajasic or tamasic state: rajasic when restless or anxious, tamasic when lethargic or depressed. Each of these conditions can be given a very general yogic prescription.


	If rajasic, we can offer students and clients the following:

	A slower asana practice that includes long holds in forward bends

	A long Savasana (Corpse Pose)

	Calming forms of pranayama such as nadi shodhana (simply breathing consciously is calming)

	Meditation practices in which the eyes are closed and students explore the slowing rhythms of thought





	If tamasic, we can offer students and clients the following:

	A more vigorous, flowing style of asanas that includes a sustained series of stimulating backbends, arm balances, and twists

	Invigorating forms of pranayama such as kapalabhati and bastrika

	Guided meditation practices in which the eyes remain open with clear dristi (focused gaze) and a quality of mindfulness oriented toward being fully awake.







In the following pages we explore several human ailments that are generally referred to as emotional, mental health, or behavioral conditions, all of which occur in a bodymind in which other health-related conditions can be significant in their manifestation and relative intensity. Even a sprained ankle, let alone a life-threatening disease, can trigger depression. We can further apply these very general yoga practice prescriptions with adaptations that make them appropriate for a variety of specific mental/emotional conditions, offering practices that tap into traditional yogic theory and practice while recognizing and applying modern insights and practices found beyond the yoga realm.

Alzheimer’s Disease

As best we understand it, the cognitive functions of the mind occur in the brain, an organ not recognized as significant (most often not recognized at all) in the ancient yoga literature, this despite Patanjali’s yogic maxim, chitta vrtti nirodoha, “to still the fluctuations of the mind,” being a leitmotif of yoga. This preeminent mammalian organ can have conditions that are far more consequential in daily life than the “monkey mind”—which certainly arises mostly from within it—that yoga aims to tame, harness, or direct in conscious ways. Among the most common brain ailments is dementia, a group of symptoms that disrupt and disturb normal cognitive function and that are often mistakenly thought to be exclusively associated with aging. Yoga may have a significant role to play in reducing the incidence and reducing the symptoms of dementia and its most common form, Alzheimer’s disease, known as such from the early twentieth-century work of German psychiatrist Alois Alzheimer.

Alzheimer’s disease, a chronic and progressive neurological disorder involving cognitive and functional disability, causes most cases of dementia.7 Part of the insidious nature of Alzheimer’s is its quiet yet gradual and persistent manifestation, which worsens over time.8 The pathophysiological process of Alzheimer’s begins to develop prior to experiencing the mild cognitive impairment that defines its earliest diagnosed stage. In its predementia (or preclinical) stage, symptoms include a generalized apathy, lack of attentiveness in basic daily activities, irritability, and weakened relational memory.9 As this mild cognitive impairment increases, there are greater problems with memory, particularly regarding new experiences. In some there are difficulties with the memory, use of written and spoken language that inhibits basic communication, as well as with what were easy functions such as driving a car.10 As the condition worsens, it may become difficult to remember even the closest friends and loved ones, there can be delusional expressions, and there can be physiological problems such as urinary incontinence. These conditions can worsen in its most advanced stage, even as there are passing moments of apparent recollection and recognition, although one is now completely dependent upon the care of others.

Its Painful Experience

There is as much written about the caregiver’s experiences with another’s Alzheimer’s as there is about the subjective experience of this condition. There is a wide range of feelings described by those with Alzheimer’s, including a growing sense of loss—loss of everything most meaningful in life, starting with a sense of losing connection with those held most dear in life, and with this a sense of isolation and loneliness. The worsening condition involves deep sadness, confusion, and anxiety, and with these emotions fear, paranoia, and anger. 

The Known Causes

Although genetic factors appear significant in many cases of Alzheimer’s, the causes remain largely mystifying, this despite billions of dollars of research into its etiology and pathophysiology. The most promising theories involve protein synthesis that affects neurotransmitters in ways that are described as “tangles” inside the brain, a pathology that appears to have genetic markers. There is presently research exploring many other factors, including vascular and metabolic conditions, diet, exercise, social relationships, and lifelong mental stimulation (i.e., new learning, which the promising fields of neuroplasticity and psychoneuroimmunology are presently exploring).

How It Heals

Steven Sabat provides an insightful prism for peering into the complexities of Alzheimer’s subjective experience.11 The profundity of his work is in highlighting that there can be beauty and value amid even the most disturbing human dysfunctions, an antidote to the stigmatizing judgments that can further beset one with Alzheimer’s as well as his or her caregivers. Although medical science is progressing in its understanding of Alzheimer’s disease in ways that may lead to treatments that slow its progression, yoga and other complementary healing modalities offer practices that can help prevent Alzheimer’s and benefit the lives of those living with Alzheimer’s today as well as their caregivers.12

Healing with Yoga

Several recent studies purport to show promise for yoga in healing for those with Alzheimer’s and their caregivers. Unfortunately, most of the studies are poorly designed. One of the strongest studies gives evidence supporting the benefit of yoga for Alzheimer’s caregivers.13 For example, verbal nerve performance was found to have improved functional connectivity after twelve weeks of Kundalini yoga classes and Memory Enhancement Training (MET) in a study conducted at the UCLA Longevity Center.14 Whether certain elements of the yoga classes (tuning in, warming up, pranayama, kriya, and meditation) or only their combination had specific efficacy, and the efficacy of these techniques separate from or in conjunction with the MET training, was not studied. The study also had a very small sample size (fourteen). A more promising and better designed study of The Sit “N” Fit Chair Yoga Program has shown efficacy in improving function across several physical measures among older adults, including gait and balance.15 The primary limitation of this study is its very small sample size and absence of a control group.

Attention Deficit Hyperactivity Disorder (ADHD)

Living in a fast-paced world filled with attractive stimuli can make it difficult to focus. Add a tendency to be extremely active and impulsive and one has the three leading symptoms of Attention Deficit Hyperactivity Disorder (ADHD): inattentiveness, hyperactivity, and impulsivity. Although all such tendencies occur across a continuum of significance and can be sources of tremendous creativity and productivity, they can equally well cause personal and interpersonal problems. We now find that around eleven percent of children in the U.S. (plus four percent of adults) are diagnosed with ADHD, a proportion that is increasing by fifteen to twenty percent per year, with males being three times as likely as females to have this diagnosis. It is also critically important to appreciate how ADHD is among many conditions in which social construction can confuse a variety of natural human tendencies with an illness, leading certain behaviors to be stigmatized in ways that cause or complicate matters.16

ADHD typically begins in childhood—it is classified as a neurodevelopmental disorder of children and adolescents—and can extend well into adulthood. In many cases, ADHD is benign, with symptoms of impulsiveness, hyperactivity, and/or weak attention close to typical for one’s age. ADHD reaches a problematic level when these tendencies cause significant functional impairment in school, work, and other activities. 

The Painful Experience

ADHD negatively impacts classroom learning and can lead to problematic social relationships. With difficulty in paying attention, it is very difficult to learn, which can lead to low self-esteem and difficulty in peer relationships. With hyperactivity and impulsivity, it is very difficult to be still and patient, which can lead to behavioral difficulties and a tendency to violate accepted norms of interaction in the classroom, workplace, or home. Behavioral difficulties in turn lead to more challenging social interaction, with less acceptance by others and feelings of shame, social anomie, alienation, self-doubt, and depression. Most children with ADHD are diagnosed with other disorders,17 including learning disabilities, and disorders tied to mood, sleep, and substance abuse.

The Known Causes

As with most health conditions, internal and external variables are at play with ADHD.18 We know that epidemiology is a factor.19 We also know that environmental factors are increasingly significant, especially with the ubiquitous presence of televisions, computers, and handheld electronic devices.20

How It Heals

Prescriptions for healing or living more easily with ADHD vary depending on whether treating a child or adult, and depending on the known causes and the severity of symptoms. In many cases, particularly among adults, medication is the leading form of treatment, often in conjunction with behavioral therapies. Pharmacological interventions are also common with children and adolescents, and are generally made in conjunction with various forms of behavioral therapy (interpersonal counseling, family therapy, social skills training, support groups).21 There is increasing evidence in support of physical exercise in reducing the symptoms of ADHD22 as well as with modalities drawn from alternative and complementary medicine. 

Healing with Yoga

Perhaps the cardinal benefit of yoga is how it helps us to be calm. It can also help us focus and control our natural impulses. Part of the potential efficacy of yoga in healing or managing ADHD is that it invites and even requires focused attention and slow movement in activities that can be exciting. Just as we might begin most yoga practices with ujjayi pranayama, the power of ujjayi (controlled breathing) for those with ADHD gives them a sense of being more in control of their thoughts and behaviors, which is at the heart of healing with ADHD. Here we recommend guiding clients in ujjayi, viloma, sama/visma vritti, and nadi shodhana pranayamas in each practice session, focusing on keeping awareness in the breath. This greater concentration on the breath can contribute to being more focused and in control amid other activities such as work, homework, and social activities.

Asana practices also contribute to self-control, especially those postures that cannot be done well without focusing. Balancing postures are perfect in this regard as without focused awareness one has great difficulty balancing. Offering a variety of standing balancing asanas—starting with Tadasana (Mountain Pose), Garudasana (Eagle Pose), Ardha Chandrasana (Half-Moon Pose)—can help keep the client interested and focused. If the client has healthy wrists and shoulders, offer arm balances, starting with Bakasana (Crane Pose) and Adho Mukha Svanasana (Handstand).

Although these practices get one more out of his or her head and into one’s body, they also invite mindful presence to one’s immediate experience, which can help to calm the mind and reduce impulsivity. Going further, one can explore with the meditation tools presented in Chapter 22 to cultivate a quieter mind and open to living more calmly.

Substance Abuse

There are very different ideas about what constitutes substance abuse. To some, any use of certain substances is considered self-abuse because the substance is considered inherently harmful. Some consider age, asserting that any use of certain substances is self-abuse among those below the age of legal use while viewing the same use among legal adults as simple use.23 There are also very different ideas about which substances, or quantities of certain substances, are considered harmful.24 Other factors include a person’s condition or activities, with pregnancy, certain medical conditions, and certain skill requirements—such as driving a car or operating other machinery—elevating what might otherwise be considered acceptably moderate consumption levels to that of substance abuse or high-risk behavior.

These issues are reflected in the guidance provided by the U.S. Centers for Disease Control (CDC) regarding moderate drinking.25 While emphasizing that alcohol consumption is associated with several health risks (car crashes, violence, risky sexual behavior, high blood pressure, and some cancers), the identified risks vary across distinct populations, including by age and medical condition. The CDC acknowledges that many studies show that moderate alcohol consumption can reduce the risk of heart disease, yet balances this by pointing out that there are contrary findings in other studies. The CDC also points out that excessive alcohol consumption is responsible for 88,000 deaths in the United States each year. 

In the minds of some, substance abuse is any illicit drug use, with illicit largely defined in legal terms. Thus, the United Nations World Drug Report indicates that about five percent of people worldwide, or 230 million people, have used an illicit substance, including 27 million for whom there is recurrent use that causes health problems.26 In addressing only illicit drugs, these data do not include the most commonly used drugs, some of which have the most severe health consequences, including tobacco and alcohol. It does include cannabis, which is increasingly found to have a wide array of potentially beneficial effects for those experiencing a variety of health conditions ranging from cancer and HIV/AIDS to insomnia and anxiety, even as it can also be associated with health problems.27

We are thus left with a far less than precise definition of what constitutes substance abuse. At the risk of overgeneralizing, we can usefully consider substance abuse as occurring when the patterned use of a substance causes harm to oneself or others, leaving aside the fact that many so-called foods, such as GMO corn starch or refined sugar, could fall into this definition. Even this rough definition is not without challenge, especially as the entire discussion is value-laden.28

The Painful Experience

A person abusing a substance versus someone observing the abusing person’s actions typically perceives the behavior very differently. When under the influence of a substance, one’s perception can be distorted to the point of not thinking that he or she is impaired, one can be impulsive, or one can put himself or herself or others at risk of harm. Even when under the influence, there is often denial of the possibly abusive behavior or its consequences. Many people who smoke tobacco deny its health consequences despite overwhelming evidence that tobacco is extremely toxic, and that smoking leads to pulmonary disorders and causes cancer.

Nonetheless, where patterns of intoxicating substance use reach the level of risking harm, we find several painful experiences: a variety of systemic health problems, problems in social interaction, a tendency to socially isolate, automobile crashes, risky sexual behaviors, suicidal ideation and suicide, child abuse, domestic violence, panic attacks, mood disorders, and the physical and psychological effects of chemical dependency and withdrawal.

The Known Causes

Use is widely considered the starting point of abuse. Although this might be true (almost tautologically so), most people who use intoxicating substances do not abuse them. Thus, use cannot be considered the cause of abuse, but only an associated factor that becomes precipitous or causal in conjunction with other factors. Although tobacco, alcohol, and other drug use typically begins in adolescence, the larger conditions of one’s life experience—the interrelated effects of certain aspects of early childhood development, family dynamics such as a chaotic or emotionally abusive home, lack of healthy social relationships, lack of a healthy self-concept, poor school performance, unhealthy peer relationships, traumatic experiences— all come into play in the tendency to go from use to abuse. With many substances, repeated use causes changes in neurotransmitters that create dependence on the substance for pleasure. There are also genetic factors than can affect addictive tendencies.

How It Heals

Here healing has two meanings: stopping the use or abuse, and addressing the health impacts caused by abuse. Substance abuse can have serious health consequences, with the impact of excessive alcohol and other drugs on the brain and other organs being well documented. The first step in healing is to stop using the substance. Depending on the substance and the overall condition of the person, there are seemingly infinite methods offered for this behavioral change, including self-discipline, participation in a self-help recovery program such as Alcoholics Anonymous or Narcotics Anonymous, psychotherapy (particularly cognitive behavioral therapy and family therapy), and in-patient treatment that may involve medications (such as methadone in treating opiate addiction).

As the bodymind is a whole organism, one cannot fully address substance abuse without addressing the physical, mental, and emotional aspects of this disease. The physical health toll of substance abuse often involves serious impact on internal organs, especially the brain, liver, and heart. Healthy nutrition, which may require nutrition counseling and assistance, is an essential component of restoring healthy function to these organs and to one’s overall physiology. So is exercise, with which yoga has much to offer. Most high-quality in-patient and residential substance abuse treatment programs also offer fully integrated mental health treatment services along with other services, including a twelve-step group process, nutrition, exercise, and planning for a healthy future. Mental health treatment services can involve individual and group counseling, medication, and support services such as case management. These services are increasingly provided within a recovery model in which there is high confidence—some would say hope—that the recovering individual can fully heal. Thus, along with addressing matters of home (having a safe and stable place to live) and health, one also addresses one’s larger life purpose, including having meaningful daily activities and a healthy network of community support. Yoga practices can be part of these recovery strategies.

Healing with Yoga

Yoga is increasingly part of the mainstream of recovery services, even in relatively conservative institutions such as the U.S. Veterans Administration, where until recently, yoga was considered a purely alternative therapy but is more and more considered as an integral component in recovery services, particularly for those involving the comorbidities of substance abuse and PTSD.29 Yoga asana practices give recovering individuals a healthy way of being in their bodymind with self-acceptance and self-affirmation, to feel the intensity of their physicality free of harmful substances, and to discover anew (or for the first time) a sense of wholeness and vitality free of substance abuse.

Yoga and recovery programs are now widely available, including in U.S. Veterans Administration centers as well as in venerable yoga institutions such as Kripalu Center for Yoga and Health, Esalen Institute, and Yoga Journal conferences. Just as those free of substance abuse issues find in yoga a means for living relatively free of stress amid stressful conditions, it provides those in recovery a way to more easily tolerate the impulses that can lead back to substance abuse.30 Rather than a narrowly prescribed set of asana practices for all individuals in recovery, yoga for recovery should draw from the full palette of yoga to offer practices that resonate with the unique conditions of an individual student or client, considering particularly asana and pranayama practices that are indicated or contraindicated for other conditions and intentions of the individual. Self-affirming holistic visualizations can be integrated into these practices as active tools for further engendering the healing qualities that can help with recovery.

Depression and Anxiety

As human beings, we share a wide range of emotional states, including qualities of sadness, melancholia, and existential crises that are typically labeled as depression, and as such considered unhealthy, even when they are normal responses to life events. The same life events can also lead to a state of deep uneasiness and apprehension characteristic of anxiety, giving us the entwined condition of dysthymic disorder. The clinical diagnosis of depression considers the severity and persistence of specific symptoms such as sadness, overarching hopelessness or pessimism, irritability, loss of interest in what were once pleasant activities, suicidal ideation, or difficulty sleeping, eating, or working. The technical definition of depression given in DSM-V distinguishes persistent depressive disorder, a depressed mood that lasts at least two years, from perinatal depression (also known as postpartum melancholia), psychotic depression (involving some form of psychosis), and seasonal affective disorder (winter depression brought on by diminished sunlight). There is a vast array of conditions and experiences within each of these psychological categories. DSM-V also distinguishes between episodic and habitual depression that can come to form a core part of someone’s sense of self. These conditions are often comorbid with anxiety, which can be a generalized anxiety disorder, panic disorder, or social anxiety disorder.

The Painful Experience

Although acute or chronic depression can be debilitating and lead to harmful behaviors, mild depression can be an effective coping strategy; a means of deep self-reflection that ultimately opens someone to a clearer and healthier sense of self, others, and one’s life situation; and a call for help. When acute or chronic, depression is, well, depressing: the otherwise vital ways of living one’s life give way to self-defeating and self-destructive behaviors. Social isolation, substance abuse, and neglect of self-care are typical effects. 

With anxiety—also a normal part of life as we feel anxious in anticipation of something—our fear and apprehension can easily come to interfere with our normal life, detracting from our work, relationships, and sense of wholeness. Generalized anxiety disorder manifests as restlessness, mental and physical fatigue, irritability, obsessive worry, muscle tension, and sleep problems. Panic disorder involves sudden feelings of fear and being out of control, while social anxiety disorder involves fear of social situations, especially when there is a sense of being judged.

The Known Causes

Depression can be caused by a wide array of conditions, starting with the conditions of one’s life during childhood, particularly abandonment, physical abuse, and sexual abuse.31 Many life events—some of which are less “events” than lifelong conditions—can trigger a depressive reaction: illness; major life changes; the experience of living in a racist, sexist, ageist, or otherwise discriminatory society; financial difficulty; violence; loss; social isolation; and difficult social relationships.32 Drug abuse—even simple use of some substances and certainly the use of a wide array of FDA-approved medications—can cause or exacerbate mood disorders. There are also physiological factors that can create chemical imbalances in the brain that cause emotional depression. These same variables often lead to anxiety, particularly among those who are generally shy, feel weak, or are exposed to stressful life events.

How It Heals

Most depression passes with time, especially when one is capable of trying to be active, to share time with and confide in others, and to avoid known triggers. When depression is persistent or is experienced with other conditions such as acute anxiety or substance abuse, this may indicate the value of treatment. The most usual treatments for depression and anxiety are some form of psychotherapy, particularly cognitive behavioral therapy, and antidepressant medication, sometimes in combination.33 In cases of severe chronic depression in which medications are not effective, electroconvulsive therapy is often recommended. 

Seemingly every form of alterative and complementary therapy offers something for healing depression and anxiety.34 Mindfulness-based meditation as a tool in cognitive therapy has gained significant traction as an effective method for reducing depression (and anxiety) across a wide spectrum of settings. Now, thirty-five years since Jon Kabat-Zinn’s pioneering work, we have significant evidence of its efficacy.35 We also find increasing evidence for the efficacy of other Buddhist-based meditation practices, including vipassana, in healing depression and anxiety.36

Healing with Yoga

As noted at the beginning of this chapter, many ancient to modern yoga theories and practices focus on mental health, including the Yoga Sutra by Patanjali, which sets out the basic purpose of yoga as chitta vrtti nirodha, “to calm the fluctuations of the mind.” In the late twentieth century and to the present we find numerous elaborations and refinements of this idea,37 and very recently evidence of efficacy from well-designed studies, each of which offer insight into specific yoga practices for healing depression and anxiety.38

The heart of yoga therapy for healing depression and anxiety rests in opening to self-acceptance while walking a path of life-changing practices. The embodiment practices of asana can help bring us into the present moment, thereby reducing the tendency to dwell on earlier life events or to obsess about something that has not yet happened. As discussed earlier regarding somatics and consciousness, yoga asana can be a tool for re-experiencing the bodymind in affirmative ways, rooting out embodied negative emotions while rendering a more peaceful and joyful bodymind. The basic idea here is that each moment in any asana is experienced as though we are opening so many different windows onto our tendencies in life, which allows us to see ourselves more clearly through the various thoughts and feelings that arise in reaction to an asana in that immediate moment. 

When we add breathing practices, starting with basic ujjayi amidasana, we can play with the ways in which qualities of breathing affect qualities of self-awareness. While taking in breath, we tend to sense more expansive awareness, a greater and lighter space inside in which there is great potential for deeper personal insight. As we release the breath, we tend to settle, calm, and quiet down inside, especially in the natural pause that occurs when empty of breath. Staying in the simple meditation practice of breath-as-mantra can gradually allow us to let go of self-limiting and self-destructive patterns of mental and emotional reaction to life events, even as we might still find ourselves exposed to the very triggers that otherwise cause anxious or depressive episodes. Thus, it is in the blended practices of asana, pranayama, and meditation that we most come to the healing effects of yoga for depression and anxiety. You can refer to my book, Yoga Sequencing: Designing Transformative Yoga Classes, for specific practices designed to help with depression and anxiety.39

Insomnia

Insomnia—sleeplessness—is a common sleep disorder that includes difficulty falling asleep, difficulty sleeping soundly, or both. These conditions are more technically described as sleep onset insomnia (SOI) and sleep maintenance insomnia (SMI).40 In addition to these types of insomnia, DSM-V adds early morning awakening with the inability to fall back to sleep, along with disturbance of normal daily activities, and difficulty sleeping at least three nights per week for a duration of three or more months to the broader definition. Short of the DSM-V criteria, we find many people with transient insomnia, which contrasts with the acute and chronic conditions that lead to severe sleep deprivation and a host of problems in daily functioning but is nonetheless disturbing. We also find misperception of sleep patterns in which someone thinks they have insomnia despite having nether SOI or SMI.41

The Painful Experience

Insomnia causes stress both in attempting to sleep and as due to sleep deprivation, which leads to daytime fatigue, clumsiness, irritability, and weakened cognitive function.42 It also exacerbates various comorbid conditions, particularly depression and anxiety,43 and can cause many other health problems, including heightened stress hormone levels, diabetes, muscle ache, headache, tremors, and memory lapses.44

The Known Causes

As with many health conditions, insomnia can be both cause and effect of other conditions. There is strong evidence of the comorbidity of insomnia and other health conditions and behaviors, ranging from depression to diabetes to wound healing.45 Drug consumption (including alcohol and caffeine), hormonal shifts, pain, heart disease, arthritis, unbalanced exercise regimens, and a variety of mental health disorders, including PTSD, ADHD, bipolar disorder, and depression and generalized anxiety disorder are all associated with insomnia.

There are two main contending theories of insomnia: cognitive, in which rumination and hyperarousal are at play, and physiological, in which urinary cortisol levels, glucose utilization, and/or metabolic factors are at play.46 Hormonal factors also appear to be significant, with postmenopausal women experiencing significantly greater insomnia than men.47

How It Heals

Although never studied scientifically, considerable anecdotal evidence points to reading my printed books (not eBooks) as among the effective antidotes to insomnia. 

Sedatives are commonly prescribed in most cases of clinical insomnia, this despite medications being a secondary treatment.48 Melatonin, antihistamines, antidepressants, and antipsychotics are commonly prescribed, as are herbs such as valerian root, cannabis, and passion flower. The primary medical treatment involves sleep hygiene, which includes a regular sleep schedule, nonstimulating presleep activity, moderate exercise well prior to attempting sleep, avoiding stimulants, and creating a conducive sleep environment (quiet, dark, and comfortable). Research shows that cognitive behavioral therapy is equally effective as medications in short-term treatment, even as they are often given in combination.49

Healing with Yoga

There is considerable evidence that yoga helps with sleep, including among those with other far more serious health conditions.50 As with many other health conditions, the benefits of yoga derive from a well-rounded and consistent practice. Asana practices that are highly stimulating—flow styles, multiple linked standing postures, backbends, intense abdominal core movements, and arm balances—are ideally done in the early part of the day. Seated and supine forward bends and hip openers are calming, especially when held for at least several minutes with minimal or no effort. Propped forms of Paschimottanasana (Seated Forward Bend Pose), Viparita Karani (Active Reversal Pose), Supta Baddha Konasana (Reclined Bound Angle Pose), and Savasana (Corpse Pose) are all deeply calming. Nadi shodhana pranayama is also calming. The counting method of meditation described in Chapter 22 is among the most calming meditation techniques.
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Practices for a Healthy Reproductive System



The conditions of men and women change considerably across the broad span of their lives. Most of the changes are similar when considering the broad scope of human physical, emotional, and mental development from early childhood to the latest moments of life. Yet along the way there are several factors that bring us to give the conditions of women in yoga special consideration in crafting yoga sequences. Although there is no question that the onset of puberty is very significant in boys, the changes in boys pale in comparison with the hormonal and larger physical and physiological changes experienced by girls with menarche (the onset of menstruation) and the cyclical recurrence of menstruation until menopause. Although sharing in the experience of pregnancy and childbirth can be very significant to men, this experience pales even more in contrast to the experience of being pregnant, giving birth, breast-feeding, and healing in the postpartum period. And although men often have a variety of emotional and physical challenges in midlife, the hormonal changes that occur with menopause can greatly amplify the sense of dramatic change that signifies moving into a new phase of life.

Until the late twentieth century most writings on yoga practice did not differentiate between men and women primarily because yoga was largely the province of men (and mostly men of the upper castes in India’s hierarchical social system). Indeed, across the broad span of yoga history, women were largely excluded from yoga, reflecting the “oppressive social and cultural context out of which the yoga tradition arose” in India, particularly during the Brahmanic period in which women, as Janice Gates reminds us, were defined as “impure” and thus pronounced by male yoga gurus as being ill-fit for the spiritually enlightening practices of yoga.1 It is only much later that, with the development of yoga in the West, we begin to find specific guidance that addresses the special needs and conditions of women in yoga, albeit still often adhering to age-old patriarchal and sexist assumptions about women.

Even when not sexist, we find that many of the yoga practice prescriptions for women—often given by women—are based less on science than anecdotal assumption, superstition, or unfounded supposition that is repeatedly passed from teacher to student. For example, in the leading book on yoga for women, Yoga: A Gem for Women, Geeta Iyengar reiterates her father’s admonition against doing yoga during menstruation, as follows: “During the monthly period (48–72 hours) complete rest is advisable. Asanas should not be practiced. Normal practice may be resumed from the fourth or fifth day.”2 She goes on to say that a few forward bends may be done during menstruation to reduce tension. More recently, in The Women’s Book of Yoga: Asana and Pranayama for All Phases of the Menstrual Cycle, Bobby Clennell allows certain practices during the menstrual cycle while following the teachings on B. K. S. Iyengar, Geeta Iyengar, and other leading teachers in making this questionable assertion regarding the relationship between inversion and menstruation:


If the body is turned upside down, this process [of menstrual discharge] is disturbed and may force the menstrual flow back up into the menstrual cavity and up through the fallopian tubes, causing the uterus to perform an adapted function instead of its normal function.… Since the menstrual process is one of discharge, it is a commonsense precaution to avoid these poses. Do not practice any inversions until the menstrual flow has completely stopped.3



This is now a “commonsense” notion in the yoga community if only because it has been repeated mutatis mutandis, ad nauseam for the past two generations. Yet menstrual flow is no more affected by one’s relationship to gravity than the passage of food or water through the body. Try swallowing a mouthful of water when in Adho Mukha Svanasana (Downward-Facing Dog Pose) or Sirsasana (Headstand); does the water stay in your mouth, flood your sinuses, or move through your throat and into your stomach? As the NASA Medical Division has confirmed through studies of women in microgravity environments, medical science in general has established that menstrual egress is caused by hormonally induced intrauterine and intravaginal pressure along with the peristaltic action of muscles, which are not measurably influenced by gravity.4 This is also why four-legged females have no problem with healthy menstrual flow despite not having a vertical orientation to gravity, and why a menstruating woman will flow just as normally whether sleeping on her belly or back despite her uterus and vagina being turned in opposite relation to gravity.5

This question of inversion and menstruation is often presented not as a matter of gravity but of subtle energy, specifically apana-vayu, which is said to be the energetic force responsible for “downward” movement. Thus, it is asserted that being upside down disturbs apana-vayu’s function in eliminatory processes, disturbing healthy menstrual flow and causing retrograde menstruation. Despite no evidence to support this idea, it is particularly curious because subtle energy suddenly is subject to the gross material energy of gravity. Note that urination, which can be done inverted, is also governed by apana-vayu (one might try this in a bathtub for personal anecdotal confirmation).

We use this as one example of misinformation becoming urban yoga myth and then parading as fact in informing yoga sequences for women and others. Whether, how, or to what degree this and other fallacies are rooted in patriarchal or sexist assumptions would make for an interesting study that is far beyond the scope and purpose of this book. Rather, for our purposes, it points to the value of always asking “Why?” or “Why not?” when told that something must not be done or must be done only in a certain way or at a certain time. Whether the various admonitions about women in yoga (indeed, about everyone in yoga) are valid deserves to be studied, discussed, and ultimately considered through one’s personal yoga experience. It is with these sensibilities—evidence combined with personal and shared understandings and experiences—that women (and men) ideally make decisions for what to do or not do in their personal yoga practice throughout the larger cycle of life. In advising students on the question of menstruation and inversion, longtime yoga teacher Barbara Benagh says that since “no studies or research make a compelling argument to avoid inversions during menstruation, and since menstruation affects each woman differently and can vary from cycle to cycle, I am of the opinion that each woman is responsible for her own decision.”6

Practices for Women’s Reproductive System Health


I am not afraid. I was born to do this.

—Joan of Arc



Practicing Yoga During Menstruation

Just as each student comes to the practice in a unique way, women experience their menstrual cycle in different ways. For some women, menstruation is simple and easy, while for others it can be painful and distressing. As just discussed, most of the literature on yoga for women advises a modified practice emphasizing basic restorative poses, no inversions, or no practice at all. Yet many active yoga students have maintained their regular practice while menstruating—including doing inversions—across the span of decades with no signs of ill effects. This suggests that the best guide to practice when menstruating is each student’s personal experience and intuition. The basic question to ask is, “How do I feel?” It is entirely possible that cramps, bloating, fatigue, or other discomfort will be present, indicating a relaxing practice that helps to reduce pressure in the uterus and abdomen, as described in the following sequence.

Basic Asana Practice Sequence for Easing Menstrual Discomfort


		1.	Supta Baddha Konasana: Prop the back and head onto a set of bolsters or folded blankets and allow the thighs and arms to release toward the floor. Stay in this position for five to ten minutes.

		2.	Apanasana: Gently draw the knees toward the chest and move them around in increasingly large circles for one to two minutes.

		3.	Ananda Balasana: Clasp the feet to draw the knees toward the floor, slightly and gently rocking from side to side for one minute.

		4.	Supta Padangusthasana: Extend one leg out to the side, resting it on a bolster. Stay in this position for one minute, switch sides, and then repeat.

		5.	Supta Virasana: Propped as for Supta Baddha Konasana, place a strap around the thighs to keep them from splaying out and to reduce pressure in the lower back. Stay in this position for two to five minutes.

		6.	Bidalasana: Hold for one minute, alternately extending the legs back to release tension through the knees.

		7.	Adho Mukha Svanasana: Hold for one minute before resting in Balasana for five breaths. Repeat two to four times.

		8.	Setu Bandha Sarvangasana: Keep the tailbone very slightly tucked to maintain ease in the lower back while focusing the backbend more up the spine and into the heart center. Repeat once or twice.

		9.	Supta Parivartanasana: Press the upper hip away from the shoulder while pressing the lower leg back to reduce pressure in the lower back and sacroiliac joints. Hold for one minute, switch sides, and repeat two times.

		10.	Gomukhasana: Hold for one to three minutes on each side.

		11.	Upavista Konasana: Hold for two to five minutes. Consider placing a stack of bolsters under the torso and head.

		12.	Paschimottanasana: Hold for one to three minutes. Consider placing a stack of bolsters under the torso and head.

		13.	Viparita Karani: Elevate the pelvis on bolsters, release the arms overhead onto the floor, and stay for five to ten minutes.



Practicing Yoga During and After Pregnancy

Which yoga asana sequences are beneficial or possibly risky during pregnancy and in the early postpartum period (and during extended periods of lactation)? Which asanas are indicated and contraindicated during each trimester? How do these prescriptions vary depending on the unique woman and specific conditions such as age, number of previous pregnancies, and other factors?

These and other questions pertaining to working with pregnant students did not appear in the yoga literature until the late twentieth century. Looking more broadly to the general question of exercise and pregnancy, we find very different views in the modern historical literature, starting with Alexander Hamilton’s 1781 “Treatise on Midwifery,” which encouraged moderate exercise avoiding “agitation of the body from violent or improper exercise, as jolting in a carriage[,] riding on horseback, dancing, and whatever disturbs the body or mind.”7 Nineteenth-century scientific examination of exercise and birth outcomes all have similar findings showing an association between robust activity and lower birth weight, leading to legislation in several countries (but not the United States) prohibiting employment of women in the weeks preceding and following delivery.

By the early twentieth century we find a growing list of arbitrary restrictions on activity, derived more from cultural and social biases than scientific study. A 1935 issue of Modern Motherhood says to “bathe, swim, golf, and dance, but no excessive walking, horseback riding, or tennis,” while noting that some expectant mothers experience no ill effects from such activities. Yet also in the 1930s, British writer and maternal advocate Kathleen Vaughan advocated improving joint flexibility through squats to widen the pelvic outlet as well as Baddha Konasana–like positions and pelvic floor exercises to prevent tears of the perineum. Still, during the 1940s and 1950s, most of the literature suggested very moderate activity and no sports, giving way in the 1950s to Vaughan’s criticism of the sedentary life of English women in Exercises Before Childbirth, which presents both physical and psychological benefits of regular group exercise during pregnancy.8

In the 1970s and early 1980s, we find the emphasis shifting to control over the body and a sense of well-being, but the advice typically ignores basic physiological changes such as aortal compression syndrome, laxity of joints and ligaments, exaggerated lumbar lordosis, and abdominal compression issues. We also start to find the unexamined assumption that some minor dietary error or failure to engage in some specific regimen of prenatal exercises could damage the unborn child or mother, motivating many pregnant women to quickly immerse themselves in exercise programs, often predisposing them (and their babies) to injury. In the past thirty years we have come to much greater insights into the relationship between exercise and pregnancy, including clear evidence that normal daily activities in no way compromise the mother or baby unless there’s some significant pathological condition. The emergent conventional wisdom offers several suggestions regarding exercise during pregnancy: it should be regular, not intermittent, and not competitive; if vigorous, it should not be in intense heat or humidity or with high fever; ballistic and jarring movements as well as deep flexion and extension of joints should be avoided; and if starting from a sedentary lifestyle, begin with very simple exercises.

These insights come largely through the lens of a Western medical and scientific model, which still mostly assumes the separation of body and mind. Taken to the extreme, this perspective considers thoughts and feelings largely irrelevant to physical welfare, addressing physical anomalies and problems with purely physical therapy, drugs, or surgery. Yet we find considerable evidence that emotion is a highly significant factor in pregnancy and delivery; holding on to a secret fear or having commitment issues and other emotional complexes can have a direct effect on the physiology of the body.9 An increasing number of hospitals and birthing centers recognize that discharging emotions eases the way in labor, and so they offer a more peaceful environment and even encourage conscious breathing and meditation practices to ease labor and delivery.

All pregnant students can benefit from bringing greater awareness and support to the structure, muscles, and organs of their pelvis. This ideally begins well before pregnancy with a more focused practice of mula bandha as a tool for toning and refining one’s awareness of the lower pelvic muscles and organs. Mula bandha helps to develop a stronger and more flexible set of perineal muscles, more awareness of the lower pelvic organs and their surrounding support structure, greater ease in the delivery process, and a reduction in several physical risks that often naturally occur during pregnancy, labor, and delivery, including perineal tears (or reduced indication of episiotomy), urinary incontinence, and vaginal prolapse. Building on the basic mula bandha practice, women can develop more subtle awareness and control of all of the superficial muscles of the perineal floor and higher up into the layers of deep pelvic muscles that surround and give support to the bladder, vagina, and rectum, as well as the ability to differentiate and differentially engage or release muscles acting on the pelvis from above and below.10 With this awareness, women can participate in their birthing process in a safer and more conscious fashion.

We can usefully divide pregnant students into two general categories: (1) those with sedentary lifestyles, poor physical health, or high-risk pregnancy, and (2) those with active lifestyles, good overall health, and minimal pregnancy risks. Women in the first category should be encouraged to attend yoga classes designed specifically for pregnant students, typically referred to as prenatal yoga. Women in the second category should be encouraged to explore practicing in regular yoga classes with teachers who are prepared to give them informed guidance on when and how to modify their practice. Women in the second category and already regularly practicing yoga should be encouraged to do a maintenance practice along with the modifications discussed that follow; pregnancy is not the time to begin a vigorous yoga practice, nor is it the time to attempt new or more complex asanas.11 In the following pages we offer separate sequences for these two relatively distinct groups of pregnant women in each trimester of pregnancy.

Yoga Practices by Stage of Pregnancy

General Guidelines and Practices for the First Trimester


	During the early period of pregnancy up to around the thirteenth week, pregnant students should take it easy as they adjust to changing hormones and energy during an often intense and delicate period of transformation. This is a time for getting more grounded, slowing down a bit, focusing more inside, and creating a favorable environment for the ovum to grow into a healthy fetus.

	Stay with ujjayi pranayama. Do not do kapalabhati pranayama or other breathing techniques that involve pumping action in the belly.

	Do not jolt the body by jumping into asanas (if the student has a well-developed floating practice, she might feel comfortable staying with it).

	Minimize twisting (to minimize pulling on the broad ligament that attaches to the uterus); when twisting, focus the movement in the upper thoracic spine.

	Do basic pelvic awareness exercises.

	The fetus is very small and the uterus well protected inside the pelvis, so students can lie on their belly (until they are “showing”).

	Develop more pelvic awareness by doing Bridge Rolls (undulating the pelvis and spine slowly in and out of Setu Bandhasana [Supported Bridge Pose]), Supta Baddha Konasana (Reclined Bound Angle Pose), Swastikasana (The Auspicious Pose), Vajrasana (Thunderbolt Pose), Virasana (Hero Pose), Upavista Konasana (Wide-Angle Seated Forward Fold), Gomukhasana (Cow Face Pose), Ananda Balasana (Happy Baby Pose),and Eka Pada Rajakapotasana Prep (One-Legged King Pigeon Pose Prep). Become very familiar with Malasana (Garland Pose).

	Do a variety of shoulder strengtheners and openers (see the discussion on shoulders earlier in Chapter 23).

	Explore Utthita Trikonasana (Extended Triangle Pose), Virabhadrasana II (Warrior II Pose), and Utthita Parsvakonasana (Extended Side Angle Pose) as hip openers that stimulate circulation in the legs and contribute to strong feet and legs, creating a more stable foundation for the off-kilter weight distribution soon to come.

	While still in the first trimester, begin to explore asanas and props that are used in the second and third trimesters.



Basic Asana Practice for the First Trimester of Pregnancy—New to Yoga


		1.	Sukhasana: One to two minutes. Welcome, set intention, begin guiding.

		2.	Bidalasana: Two minutes, moving through the spine and pelvis with Cat and Dog Tilts.

		3.	Virasana: Explore mula bandha.

		4.	Bidalasana: Five breaths.

		5.	Adho Mukha Svanasana: Ten breaths. Explain basic alignment and energetic actions.

		6.	Classical Surya Namaskara: Three times.

		7.	Virabhadrasana II: Five breaths on each side. Set up from Prasarita Padottanasana stance.

		8.	Utthita Parsvakonasana: Five breaths on each side.

		9.	Utthita Trikonasana: Five breaths on each side, then step to Tadasana.

		10.	Malasana: One to two minutes. Use props to make it accessible.

		11.	Supta Padangusthasana: Five breaths on each side.

		12.	Apanasana: Five breaths.

		13.	Ananda Balasana: Ten breaths.

		14.	Setu Bandha Sarvangasana: Five breaths. Repeat once or twice.

		15.	Bharadvajrasana A: Five breaths on each side; a 60 percent twist focused up the spine.

		16.	Gomukhasana: Five breaths on each side.

		17.	Dandasana: Five breaths.

		18.	Upavista Konasana: Two minutes.

		19.	Baddha Konasana: Two minutes.

		20.	Paschimottanasana: Two minutes.

		21.	Viparita Karani: Five minutes.

		22.	Savasana: Five to ten minutes.

		23.	Sukhasana: Meditation.



Asana Practice for the First Trimester of Pregnancy—Healthy and Experienced Yogini


		1.	Sukhasana: Three to five minutes. Welcome, set intention, begin guiding.

		2.	Bidalasana: Five rounds of Cat and Dog Tilts.

		3.	Adho Mukha Svanasana: Ten breaths.

		4.	Classical Surya Namaskara: Two times.

		5.	Malasana: Hold for one minute while repeatedly engaging and releasing mula bandha.

		6.	Surya Namaskara A:Two times.

		7.	Malasana: Hold for one minute while repeatedly engaging and releasing mula bandha.

		8.	Surya Namaskara B: Two times.

		9.	Balasana: Rest for one minute, then come to Tadasana.

		10.	Vrksasana: Ten breaths on each side.

		11.	Virabhadrasana II: Five breaths on each side. Set up from Prasarita stance.

		12.	Utthita Parsvakonasana: Five breaths on each side.

		13.	Utthita Trikonasana: Five breaths on each side.

		14.	Ardha Chandrasana: Five breaths on each side.

		15.	Garudasana: Five breaths on each side.

		16.	Prasarita Padottanasana A: Ten breaths.

		17.	Prasarita Padottanasana C: Ten breaths.

		18.	Malasana: Two minutes.

		19.	Dandasana: Five breaths.

		20.	Setu Bandha Sarvangasana: Five breaths. Repeat three or four times.

		21.	Apanasana: Ten breaths. Move the knees around in circles.

		22.	Bharadvajrasana A: Five breaths on each side.

		23.	Gomukhasana: Five breaths on each side.

		24.	Upavista Konasana: Ten breaths.

		25.	Baddha Konasana: Ten breaths.

		26.	Dandasana: Five breaths.

		27.	Paschimottanasana: Two minutes.

		28.	Halasana (Plow Pose): Five breaths.

		29.	Salamba Sarvanghasana: Two to three minutes.

		30.	Karnapidasana: Five breaths.

		31.	Uttana Padasana (Extended Leg Pose): Five breaths.

		32.	Savasana: Five to ten minutes.

		33.	Sukhasana: Five minutes of guided heart-to-belly meditation.



General Guidelines and Practices for the Second Trimester


	With the placenta fully functional, hormone levels balance out and the pregnancy is generally well established. This is the perfect time to focus on cultivating strength and stamina, to refine awareness of the pelvis and spine, and to build more internal support for the inevitable challenge to balance and ease that will happen as the baby grows. The size of the belly varies greatly in the second trimester; different women show at different points in time. As a woman’s pregnancy starts to show, the pelvis no longer protects the uterus, so it is time to start adapting asanas accordingly. Toward the middle of the second trimester, students should tune in more to any sense of numbness while lying on their back as the increasing weight of the baby may place pressure on the vena cava, restricting the flow of blood back to the mother’s heart.

	Avoid jarring movements, intense abdominal work such as Yogic Bicycles and Navasana (Boat Pose), and kapalabhati pranayama. It is important to avoid pressure on the abdomen and to develop a supple belly; female athletes with tight abdominal muscles are at highest risk of perineal tears and urinary incontinence arising from downward pressure.

	Use pelvic neutrality exercises in Tadasana (Mountain Pose)and Urdhva Hastasana (Upward Hands Pose) to cultivate alignment of the spine, and stay with the Bridge Roll practice.

	Practice Surya Namaskara (Sun Salutations) with the feet apart in Tadasana, step back to Phalakasana (Plank Pose), and use folded blankets to support the ribs and hips when lying prone in preparation for either Salabhasana (Locust Pose) or Urdhva Mukha Svanasana (Upward-Facing Dog Pose). Integrate squats into the salutations.

	Practice standing asanas to develop or maintain leg strength and to open the hips and pelvis (modify and use a wall or chair for support as needed): Vrksasana (Tree Pose), Garudasana (Eagle Pose), Anjaneyasana (Low Lunge Pose), Ashta Chandrasana (Crescent Pose), Virabhadrasana I and II (Warrior I and II Poses), Utthita Trikonasana (Extended Triangle Pose), Parsvottanasana (Intense Extended Side Stretch Pose), and Utthita Parsvakonasana (Extended Side Angle Pose).

	Explore a variety of seated hip openers and forward folds: Baddha Konasana (Bound Angle Pose), Upavista Konasana (Wide-Angle Seated Forward Fold), Parivrtta Janu Sirsasana (Revolved Head-to-Knee Pose), Bharadvajrasana (Sage Bharadvaj’s Pose), Eka Pada Rajakapotasana Prep (One-Legged King Pigeon Pose Prep), Gomukhasana (Cow Face Pose), Dandasana (Staff Pose), Paschimottanasana (Seated Forward Bend Pose), and with legs apart, Marichyasana A (Sage Marichi’s Pose), and Janu Sirsasana (Head-to-Knee Forward Bend). Release pressure in the sacroiliac joint with the knees wide apart in Balasana (Child’s Pose).

	For relaxation, explore Viparita Karani (Active Reversal Pose) with legs straight up the wall, apart, and with the feet together and knees apart; elevate the feet in Baddha Konasana; raise the hips and legs onto a long bolster in Savasana.

	From around the twenty-fifth week of pregnancy, become more aware of any numbness or tingling sensations when lying on your back as this may be an indication of the baby pressing down on the vena cava, the “vein of life” that returns blood to the heart from the lower extremities. Increasingly prop up your back, shoulders, and head when on your back, eventually you need to be propped to about forty-five degrees when close to term.



Asana Practice for the Second Trimester of Pregnancy—New to Yoga


		1.	Sukhasana: One to two minutes. Welcome, set intention, begin guiding.

		2.	Parivrtta Sukhasana: Hold each side for ten breaths, focusing on creating the twist from the midthoracic spine upward, keeping the belly soft and spacious.

		3.	Bidalasana: Five times of Cat and Dog movements.

		4.	Virasana: Hold for two minutes, alternately engaging and releasing mula bandha.

		5.	Bidalasana: Stretch one leg back at a time, pressing back through the heel to release tension in the knees.

		6.	Adho Mukha Svanasana: One minute.

		7.	Classical Surya Namaskara: Three times, pausing for several breaths in Tadasana between each time.

		8.	Balasana: One minute.

		9.	Virabhadrasana II: Set up from Prasarita stance and hold each side five to ten breaths.

		10.	Utthita Parsvakonasana: Five to ten breaths on each side.

		11.	Utthita Trikonasana: Five to ten breaths on each side. Practice at a wall for added support.

		12.	Vrksasana: Encourage use of a wall for added support. Hold each side for one minute.

		13.	Prasarita Padottanasana C: One minute.

		14.	Malasana: Two minutes.

		15.	Salabhasana A: Place props under the hips, legs, chest, and forehead to ensure the belly is free. Lift and release five times before holding for five breaths. Repeat three times.

		16.	Setu Bandha Sarvangasana: Keep the tailbone tucked to bring the arch up the spine and minimize pressure in the belly. Hold for five breaths and repeat once or twice.

		17.	Ananda Balasana: One minute, gently rocking side to side on the sacrum.

		18.	Bharadvajrasana A: Five to ten breaths on each side, focusing the twist in the upper thoracic area.

		19.	Dandasana: One minute, concentrating on rooting the sit bones to fully extend the legs and spine.

		20.	Upavista Konasana: Two minutes.

		21.	Paschimottanasana: Two minutes.

		22.	Supta Baddha Konasana: Do a deep heart-centered breathing practice for three to five minutes.

		23.	Viparita Karani: Five to ten minutes with a bolster under the sacrum. Alternate leg positions (basic form, wide apart, knees apart, with feet together).

		24.	Sukhasana: Five minutes of guided heart-to-belly meditation.



Asana Practice for the Second Trimester of Pregnancy—Healthy and Experienced Yogini


		1.	Sukhasan: Three to five minutes. Welcome, set intention, begin guiding.

		2.	Bidalasana: Five times of Cat and Dog stretches.

		3.	Classical Surya Namaskara: Two times.

		4.	Malasana: Hold one minute while repeatedly engaging and releasing mula bandha.

		5.	Surya Namaskara B: Three times.

		6.	Malasana: Two minutes while repeatedly engaging and releasing mula bandha.

		7.	Vrksasana: One minute on each side.

		8.	Virabhadrasana II: Five to ten breaths on each side. Set up from Prasarita stance.

		9.	Utthita Parsvakonasana: Five to ten breaths on each side.

		10.	Utthita Trikonasana: Five to ten breaths on each side.

		11.	Ardha Chandrasana: Five breaths on each side. Practice next to a wall if uncertain of balance.

		12.	Garudasana: One minute on each side.

		13.	Prasarita Padottanasana A: Five breaths.

		14.	Prasarita Padottanasana C: Five breaths.

		15.	Malasana: One minute while repeatedly engaging and releasing mula bandha.

		16.	Uttanasana: Five breaths. Step back to Adho Mukha Svanasana.

		17.	Adho Mukha Svanasana: One minute.

		18.	Balasana: One minute.

		19.	Salabhasana A: Place props under the hips, legs, chest, and forehead to ensure the belly is free. Lift and release five times before holding for five breaths. Repeat three times.

		20.	Ustrasana: Five to ten breaths. Repeat once or twice.

		21.	Balasana: Five to ten breaths.

		22.	Supta Parivartanasana: One minute on each side.

		23.	Ananda Balasana: One minute.

		24.	Dandasana: One minute, cultivating mula bandha.

		25.	Upavista Konasana: One to two minutes.

		26.	Baddha Konasana: One to two minutes.

		27.	Parivrtta Janu Sirsasana: Five to ten breaths on each side.

		28.	Paschimottanasana: Hold for one minute, separating the legs wider to accommodate the belly.

		29.	Balasana: Five breaths.

		30.	Halasana: Five breaths.

		31.	Salamba Sarvangasana: Two to three minutes. Explore leg variations.

		32.	Karnapidasana: Five breaths.

		33.	Uttana Padasana Prep: Five breaths.

		34.	Savasana: Five to ten minutes.

		35.	Sukhasana: Five minutes of guided heart-to-belly meditation.



General Guidelines and Practices for the Third Trimester

This is the time to refocus on cultivating energy, especially by resting amid the flow of asanas to allow the body to integrate the practice more fully. It is increasingly important to limit time lying supine as the weight of the baby puts greater pressure on the vena cava. Relaxin hormone levels are now sufficiently high to cause the softening of ligaments throughout the body (not just in the pelvis), potentially causing fallen arches (as the calcaneonavicular ligaments stretch), weakness in the knees, and instability in the sacroiliac and other joints throughout the body.


	Continue working on postural alignment to give support to the spine.

	Become increasingly familiar with using a chair to support a variety of standing and sitting asanas (including Virabhadrasana and Malasana).

	Become increasingly aware of any numbness or tingling sensations when lying on your back as this may be an indication of excessive pressure on the vena cava.

	After the thirty-fourth week, be aware that Adho Mukha Svanasana and other inversions can cause (or reverse!) breech presentation.

	Begin doing birthing visualizations in squatting and other abducted hip-opening positions.

	Explore using a high bolster for long holds in Supta Baddha Konasana.

	Increasingly rest in Savasana, lying on the side of the body with props between the knees, under the head, and under the upper arm for easy comfort and relaxation.



Asana Practice for the Third Trimester of Pregnancy—New to Yoga


		1.	Supta Baddha Konasana: Five to ten minutes. Prop the back at a forty-five-degree angle, and give ample support to the head and arms. 

		2.	Upavista Konasana: Five minutes. Prop the chest and forehead. 

		3.	Marichyasana A Variation: Two minutes on each side. Sit tall and use one hand to pull on the lifted knee, the other hand to pull on the opposite knee, and relieve pressure on the pubic symphysis.

		4.	Parivrtta Janu Sirsasana: Five to ten breaths on each side, then repeat.

		5.	Bidalasana: Ten times of Cat and Dog tilts, then rest in Balasana with the knees wide apart.

		6.	Anahatasana: Ten breaths.

		7.	Malasana: One to two minutes. Use a wall for added support.

		8.	Tadasana: Five breaths.

		9.	Vrksasana: One minute on each side, then repeat. Use a wall for added support. 

		10.	Virabhadrasana II: One to two minutes. Place a chair under the sitting bone of the bent leg.

		11.	Utthita Parsvakonasana: Five to ten breaths on each side.

		12.	Dandasana: One minute.

		13.	Paschimottanasana: Two to three minutes.

		14.	Uttana Padasana Prep: One minute.

		15.	Viparita Karani: Five to ten minutes. 

		16.	Sukhasana: Five minutes of guided heart-to-belly meditation.



Asana Practice for the Third Trimester of Pregnancy—Healthy and Experienced Yogini


		1.	Supta Baddha Konasana: Five to ten minutes. Prop the back at a forty-five-degree angle.

		2.	Upavista Konasana: Five minutes. Prop the chest and forehead. 

		3.	Marichyasana A Variation: Two minutes on each side. Sit tall and use one arm to press out on the lifted knee, the other hand to pull on the opposite foot (use a strap to keep the spine extended). 

		4.	Parivrtta Janu Sirsasana: Five to ten breaths on each side.

		5.	Bidalasana: Ten times of Cat and Dog tilts, then rest in Balasana.

		6.	Anahatasana: Ten breaths.

		7.	Adho Mukha Svanasana: One minute. Discontinue this inverted asana starting at 33 weeks.

		8.	Uttanasana: Two minutes.

		9.	Malasana: Two to three minutes. Use a wall for added support.

		10.	Tadasana: Five breaths.

		11.	Vrksasana: One minute on each side. Use a wall for added support. 

		12.	Virabhadrasana II: Five to ten breaths on each side.

		13.	Utthita Parsvakonasana: Five to ten breaths on each side.

		14.	Utthita Trikonasana: Five to ten breaths on each side.

		15.	Garudasana: Two minutes on each side.

		16.	Prasarita Padottanasana C: One minute. Slowly roll up to standing to minimize light-headedness.

		17.	Dandasana: One minute.

		18.	Upavista Konasana: One to two minutes.

		19.	Parivrtta Janu Sirsasana: Two minutes on each side.

		20.	Baddha Konasana: Two minutes.

		21.	Paschimottanasana: Two to three minutes.

		22.	Uttana Padasana Prep: One minute.

		23.	Viparita Karani Variation: Five to ten minutes.

		24.	Sukhasana: Five minutes of guided heart-to-belly meditation.



Asana Practice for the Third Trimester of Pregnancy—During Labor


	Standing Pelvic Rocking: Stand with the feet mat-width apart about two feet from a wall, extend the hands up the wall, and move the hips side to side in a circular motion to encourage labor and reduce discomfort. 

	Bidalasana: Sway the hips from side to side while arching the spine like a cat during contractions.

	Anahatasana: Explore Anahatasana if the labor is moving fast and too intensely.

	Balasana: Modify by positioning the knees wide apart, keeping the torso relatively upright, placing the hands on the floor, and leaning slightly forward. 

	Malasana: Sit on a bolster and recline slightly back against an exercise ball. Have a partner sitting behind to lift the shoulders and help relieve pressure in the pelvis.

	Parivrtta Janu Sirsasana: Keeping the bent knee lifted, press it outward while pulling on the opposite foot or leg to reduce pressure in the pubic symphysis.

	Anjaneyasana: With a wide lateral yet short stance, shift the hips forward and back, first on one side and then the other to reduce pressure at the pubic symphysis.



General Guidelines and Practices for Postpartum Reintegration

It is important for new mothers to slowly increase energy, redevelop muscle strength, and cultivate more endurance after giving birth. There should be no abdominal pressure from core work or kapalabhatipranayama for at least six weeks (longer if there was an episiotomy or perineal tear, allowing complete healing before starting pelvic floor exercises); gradually move back into toning the abdominal core. There are heightened levels of relaxin hormone until around two months postpartum or postlactation if breastfeeding, so encourage students to stay with an 80 percent practice when doing deep stretches (especially forward folds and backbends).

Asana Practice for Postpartum Reintegration


		1.	Anahatasana: One minute, moving the joined knees in circles.

		2.	Jathara Parivartanasana: Keep the knees bent and move them slowly and slightly side to side to gently stretch and strengthen the abdominal muscles.

		3.	Bidalasana: Rotate the pelvis forward and back while undulating up along the spine for two to three minutes.

		4.	Urdhva Mukha Pasasana: One to two minutes on each side.

		5.	Balasana: Five breaths.

		6.	Anahatasana: Breathe deeply while stretching the shoulders and chest.

		7.	Salabhasana A: Move in and out with the flow of the breath for five cycles of breath, then release and rest.

		8.	Salabhasana C: Five to ten breaths.

		9.	Adho Mukha Svanasana: Five breaths, then rest in Balasana.

		10.	Prasarita Padottanasana C: One minute.

		11.	Virabhadrasana II: Five breaths on each side. Use a shorter than usual stance, and don’t lunge so deeply. 

		12.	Utthita Parsvakonasana: Five breaths. Keep a shorter than usual stance, and still don’t lunge so deeply.

		13.	Utthita Trikonasana: Five breaths on each side, be sensitive to overstretching in the groins and lower pelvis.

		14.	Tadasana: Refocus on clear intention.

		15.	Garudasana: Five to ten breaths on each side.

		16.	Surya Namaskara A: Move slowly, step to Phalakasana, and consider using knees-chest-chin to the floor and Salabhasana A rather than Urdhva Mukha Svanasana. Hold Adho Mukha Svanasana for five breaths.

		17.	Balasana: One minute.

		18.	Gomukhasana: One to two minutes on each side.

		19.	Apanasana: Five breaths.

		20.	Pelvic Tilts: Ten times.

		21.	Yogic Bicycles: One minute.

		22.	Dandasana: Five breaths.

		23.	Paschimottanasana: Two minutes.

		24.	Viparita Dandasana: Five minutes.

		25.	Savasana: Five minutes.

		26.	Sukhasana: Heart-centered calming meditation.



Yoga Practices for Menopausal Comfort

Just as menarche and pregnancy signal potentially profound life changes, the transition to menopause is a powerful cause for pause and reflection in a woman’s life. Contrary to popular misconception, menopause is not a disease but rather a natural transition that every fertile woman experiences in her life cycle, normally between the ages of forty-five and fifty-five, with symptoms lasting for five or more years after her last period.12 The ovaries are gradually reducing their production of estrogen and progesterone, which causes changes in a woman’s entire reproductive system. The vagina gradually shortens, its walls become thinner and less elastic, lubricating secretions become watery, and the labia atrophy. Menstruation becomes irregular for a period of up to three years before ending completely.

Along the way, common symptoms include hot flashes, night sweats, insomnia, flushed skin, an irregular heartbeat, mood swings, headaches, forgetfulness, diminished libido, urinary incontinence, and aches and pains in the joints. Many women describe feeling misunderstood or unappreciated by their partner, children, and friends, exacerbating feelings of loneliness, anxiety, depression, and other emotional and mental imbalances. Many women with severe symptoms turn to hormone therapy, which is contraindicated for some women, while many others take other prescription drugs to alleviate specific symptoms such as depression and hot flashes. One of the long-term effects of decreased estrogen levels may be bone loss and eventual osteopenia or osteoporosis, which can lead to several further health challenges.

The surest path to reducing or eliminating some of the symptoms of menopause is to maintain one’s overall health, starting with not smoking, maintaining regular exercise, and maintaining a nutritious diet. There are also many alternative health practices such as acupuncture and yoga that have proven helpful in making the symptoms of menopause more tolerable. Here we focus on yoga asana sequences that can help maintain overall comfort and health by reducing the effects of hot flashes, osteoporosis, and emotional fluctuations.13

Asana Practice for Symptoms of Hot Flashes


		1.	Viparita Karani: Place a bolster under the sacrum and stay in the pose five to ten minutes. Play with alternating leg position to reduce tension in the legs.

		2.	Apanasana: One minute.

		3.	Ananda Balasana: One minute, and then come onto all fours.

		4.	Adho Mukha Svanasana: One to two minutes. If too intense, do Anahatasana. 

		5.	Balasana: One minute.

		6.	Uttanasana: Two minutes. Note: Contraindicated if one has advanced osteoporosis. 

		7.	Halasana: Three to five minutes with the shoulders and back propped on blankets and the legs resting on a chair. Note: Contraindicated if one has advanced osteoporosis.

		8.	Salamba Sarvangasana: Three to five minutes.

		9.	Karnapidasana: Five to ten breaths. Note: Contraindicated if one has advanced osteoporosis.

		10.	Uttana Padasana Prep: Stay in the prep position with the legs on the floor.

		11.	Viparita Karani: Rest for five minutes with bolster and alternative positions as in the first pose in this sequence.



Asana Practice for Bone Health—Preventing Osteoporosis


		1.	Sukhasana: Three to five minutes.

		2.	Bidalasana: Alternately extend the opposite arm and leg and hold for five breaths on each side. Alternatively, extend the lifted arm and leg out and back to center five times.

		3.	Phalakasana: Five to ten breaths.

		4.	Balasana: Five breaths.

		5.	Adho Mukha Svanasana: Ten breaths.

		6.	Ardha Uttanasana: Five breaths.

		7.	Uttanasana: Five breaths.

		8.	Tadasana: Ten breaths.

		9.	Utkatasana: Five breaths. Press to standing and repeat twice.

		10.	Virabhadrasana II: Five to ten breaths on each side. Set up from Prasarita stance.

		11.	Utthita Parsvakonasana: Five to ten breaths on each side.

		12.	Utthita Trikonasana: Five to ten breaths on each side.

		13.	Prasarita Padottanasana A: One minute, come up slowly, and step to Tadasana.

		14.	Vrksasana: Hold each side for one minute.

		15.	Garudasana: One minute on each side. Step back into Adho Mukha Svanasana.

		16.	Adho Mukha Svanasana: One to two minutes. Stronger students can come to a wall and explore Handstand for up to one minute, rest, and repeat.

		17.	Phalakasana: Five breaths, then release to the floor and rest.

		18.	Salabhasana A: Five breaths each for three times.

		19.	Setu Bandha Sarvangasana: Five breaths each repeated two to three times. Either rest in Apanasana, Supta Baddha Konasana, or do the following asana.

		20.	Urdhva Dhanurasana: Five breaths each repeated one to three times.

		21.	Supta Parivartanasana: Five breaths on each side.

		22.	Supta Padangusthasana B: Ten breaths on each side.

		23.	Ananda Balasana: Five breaths.

		24.	Apanasana: Five breaths.

		25.	Dandasana: Five breaths.

		26.	Upavista Konasana: Ten breaths.

		27.	Baddha Konasana: Ten breaths.

		28.	Paschimottanasana: Two minutes. 

		29.	Viparita Karani: Five minutes.

		30.	Savasana: Five to ten minutes.

		31.	Sukhasana: Meditation.



Asana Practice for Reducing Mood Swings


		1.	Sukhasana: Three to five minutes.

		2.	Supta Baddha Konasana: Five to ten minutes, propped comfortably.

		3.	Swastikasana: Two to three minutes on each side.

		4.	Bidalasana: Five times of Cat and Dog stretches.

		5.	Adho Mukha Svanasana: One to two minutes.

		6.	Balasana: Five to ten breaths.

		7.	Virabhadrasana II: Five to ten breaths on each side.

		8.	Utthita Trikonasana: Five to ten breaths on each side.

		9.	Parivrtta Ardha Prasarita: Five to ten breaths on each side.

		10.	Malasana: One minute, then come to Tadasana.

		11.	Vrksasana: One minute on each side.

		12.	Surya Namaskara A: One minute, then lie prone.

		13.	Salabhasana A: Three times for one, three, and then five breaths.

		14.	Dhanurasana: Five to ten breaths; repeat two or three times.

		15.	Balasana: Five to ten breaths.

		16.	Supta Parivartanasana: Five breaths on each side. Repeat twice.

		17.	Dandasana: One minute.

		18.	Paschimottanasana: One to two minutes.

		19.	Halasana: Five breaths, or do Viparita Karani until Savasana.

		20.	Salamba Sarvangasana: Two to three minutes.

		21.	Karnapidasana: Five breaths.

		22.	Uttana Padasana: Five breaths.

		23.	Savasana: Five to ten minutes.

		24.	Sukhasana: Do nadi shodhana pranayama for five minutes, then settle into heart-centered meditation.



Infertility

There are different definitions of infertility, with most being applied only to women despite men having fertility issues. The epidemiological concept of infertility refers to the inability to conceive and/or carry a pregnancy to term. Although the underlying conditions are primarily biological (and related to the overall health of the reproductive and endocrine systems), psychological and environmental factors can be significant.14 All factors combined give us approximately five percent infertility globally.15 Sexually transmitted diseases, particularly chlamydia and gonorrhea, appear to be the leading cause, while diabetes, thyroid disorders, celiac disease, and certain environmental toxins are all known causes.16

The yoga therapy perspective on infertility starts with cultivating overall health through a well-balanced yoga practice and lifestyle choices, particularly eating nutritious food, sleeping well, and engaging in life-affirming activities. This general statement is made in the context of vast new insight into the pathophysiology of infertility that increasingly draws from genomic science and is increasingly pinpointing the variety of courses infertility can take, and with it a variety of new drug-based therapies.

Infertility is most often addressed as a matter for couples, even as many individuals pursue fertility independently. With both women and men, yoga can be beneficial, especially as medical assistance in fertilization can be exorbitantly expensive and is not covered in many health insurance plans.17 One unfortunate irony in this is that fertility assessments and treatments often reveal other underlying health conditions, yet due to lack of resources, they are not discovered until symptomatic.18

Yoga asana practices for women’s fertility focus on a holistic practice complemented by specific asanas that may increase circulation to and awareness of the reproductive organs. These asanas include Baddha Konasana (Bound Angle Pose), Supta Baddha Konasana (Reclined Bound Angle Pose), Malasana (Garland Pose), Ananda Balasana (Happy Baby Pose), Gomukasana (Cow-Face Pose), and externally-rotated hip standing asanas such as Virabhadrasana II (Warrior II Pose) that involve significant engagement and release of muscles bearing on the inferior pelvis. Each of these asanas can be practiced in ways that use mula bandha actions to bring greater stimulation and awareness to the muscles in the lower pelvis.19 More general asana practice—a well-balanced practice that includes asanas from every asana family—can aid hormonal balance by enhancing the functioning of the endocrine system. 

Male infertility is due primarily to low sperm count, which in turn is caused primarily by endocrine system dysfunctions that are often rooted in lifestyle choices.20 As with women, the primary yoga practice is a general, well-balanced set of asanas that brings strength, flexibility, and vitality to the entire bodymind. Meditation and visualization practices can embody a sense of vitality and contribute to a more positive outlook on life, which in turn can reinforce healthy lifestyle choices that emphasize nutrition, rest, and balanced exercise.

Endometriosis

Endometriosis is a common gynecological disorder in which uterine lining tissue develops outside the uterus, primarily on the ovaries and fallopian tubes.21 In rare cases, it can develop elsewhere in the body, most commonly in the abdominal wall but also in the lungs, pleura, kidneys, brain, and extremities.22 With severe uterine endometriosis, women are at risk of ovarian tissue damage, which can lead to reduced ovarian reserve and, in about half of all cases, infertility. Endometriosis affects around ten percent of women, mostly in their thirties and forties, although it can affect prepubescent girls.  

Endometriosis typically comes to one’s awareness due to pelvic pain, although the condition can be relatively asymptomatic (around twenty-five percent of women with endometriosis are asymptomatic) and consequently may remain undetected. It is often associated with recurring or chronic pelvic pain and painful sexual intercourse, although in seventy-five percent of women there is related pain only when menstruating. There is no association between the extent of endometriosis and pain, with some women experiencing severe cramping or stabbing pain while others do not experience any pain. It can be associated with ovarian cancer.23

Although generally considered idiopathic, retrograde menstruation may explain many cases, leading medical researchers to point to genetic factors and environmental conditions in explaining its pathophysiology.24 Along with being of unknown specific cause, there is no known cure for this condition. Treatment generally focuses on nonsurgical pain management, although surgery is used to alleviate pain by removing the endometriosis, or, in severe cases, by hysterectomy. Another strategy involves hormone treatments designed to block production of estrogen.

Nonsurgical pain management is approached in several ways, including with painkilling NSAIDs (nonsteroidal anti-inflammatory drugs) that block the production of protaglandin, and pain-modifying medications that alter the perception of pain.25 Some women find that a hot water bottle or hot bath helps to reduce pain and reduce related stress. Yoga-based practices and other forms of physical exercise can be utilized to help manage or reduce stress and anxiety, to strengthen and relax the pelvic floor, and, in postoperative care, to restrengthen compromised abdominal and low back muscles.26 To explore pelvis floor exercises, see Blandine Calais-Germain’s The Female Pelvis.27 Refer to the low back exercises given in Chapter 23 for strengthening abdominal and low back muscles. Simple breathing exercises, particularly the basic form of nadi shodhana, can help in relaxing, especially when done in conjunction with visualization practices that focus on softening and relaxing. 

Male Prostatitis

As discussed earlier, the male prostate gland tends to become inflamed in men after forty years of age, causing an often-painful condition that is the most common health complaint in older men. The gland wraps around the urethra just below the bladder. With prostatitis, the urethra is compressed. Most prostatitis (95%) is a benign prostatic hyperplasia, which inhibits urination while creating the need to urinate more often, hesitancy in starting urination, and a feeling of not completely evacuating the bladder. The gland inflames due to an increase in aromatase and 5-alpha reductase enzyme activity, leading to a decrease in testosterone and increase in estrogen, which is the major factor that causes growth in the prostate. 

A physical rectal exam is the basic procedure for estimating the condition of the prostate. Rather than evaluating only for prostatis, this procedure is also used to identify lumps that could indicate the presence of prostate cancer. Blood tests and other forms of urological examination can differentiate conditions. The severity of prostatitis suggests the appropriate treatment, with severe conditions generally treated with alpha-blockers, reductase inhibitors, and even phosphodiesterase-5 inhibitors that are more commonly prescribed for erectile dysfunction.

Yoga postural practices that stimulate circulation in the lower pelvic region are commonly suggested as helping to reduce the incidence or severity of prostatitis. Without citing any evidence of efficacy, Yoga Journal recommends Paripurna Navasana (Full Boat Pose), Baddha Konasana (Bound Angle Pose), Supta Padangusthasana (Reclined Big Toe Pose), Salambha Sirsasana I (Supported Headstand I), and Salambha Sarvanghasana (Supported Shoulderstand),28 curiously omitting mula bandha practices in which the muscles of the pelvic floor are directly engaged. The Wise-Anderson Protocol, also called the Stanford Protocol, utilizes simple asanas such as Baddha Konasana (Bound Angle Pose) in conjunction with paradoxical relaxation exercises that in yoga would be described as the repetitive engagement and release of mula bandha, which is found to help reduce pressure on the prostate gland.29

A significant factor affecting men’s prostate health and other reproductive system issues involves the common reticence among men to seek medical or alternative treatments for health conditions they perceive as related to their sense of masculinity, the other side of which is treatment providers who are not sensitive to this sensitivity among many men.30 Yoga can reduce this inhibition by helping men to cultivate self-acceptance for who they are.

Erectile Dysfunction

Erectile dysfunction (ED) is the inability to develop or maintain a sufficiently firm erection for successful sexual intercourse. It has a significant effect on men’s quality of life and that of their partner(s).31 Erection occurs as the effect of blood engorging the penis, usually as a result of sexual arousal arising from direct physical stimulation of the penis (reflex erection) and/or emotional or erotic stimulation (psychogenic erection).32 Nicotine use is one of the leading causes of ED due to arterial restriction,33 while diabetes, depression, heart disease, neurological disorders, the effects of prostate surgery, and kidney failure are additional causes (and, with depression, a mutual causality).34

Oral medications, in particular phosphodiesterase-5 inhibitors known by their brand names as Viagra, Cialis, and Levitra, are among the most widely used treatments for ED. All can have a variety of side effects, including headache, diarrhea, muscle cramps, sinus congestion, and redness in the face and neck. In extreme cases, surgical procedures are used, including prosthetic implants. In cases caused by inhibited psychogenic erection, psychological treatment is recommended.

There are no studies on yoga practices and ED, although there are common claims among yoga practitioners that doing yoga is associated with stronger or more sustained erections. The mental relaxation and emotional calming effects of some yoga practices might assist with psychogenic erection, while practices that bring more awareness to the pelvic floor and lower pelvic organs might help with both reflex and psychogenic erection.






Part VI

Epilogue: The Promising Future of Yoga Therapy



Although futurists bring rich complexity to visions of what might be, with yoga therapy we attempt to stand simply yet stably on the shoulders of ancient-to-contemporary yoga to suggest and encourage realistic possibilities for practices that might serve us well as we move further along on this ecologically challenged planet spinning and wobbling through space and time with a vast array of challenges and opportunities for the conditions of our health. We join the ancient yogis, wrapped as we are in certain veils of illusion and mystification, even in the twenty-first century, while doing the best we can to understand the nature of life, our conditions, and how to make our lives better with the clearest and healthiest intentional actions, some of which are discovered intuitively, even as they might be informed by scientific discovery.

With whatever sources of insight we have, we make what might be fateful choices in attempting to cure or heal what ails us. We are potentially vital beings possessed of self-healing capacities that can be enhanced by practices that cultivate more radiant well-being or terribly compromised by disease and dysfunctional behavior. There may always be imbalance, various pathologies, and mysterious disorders, yet with deepening insights that accrue with open-minded exploration and systematic study, we are making great gains in global health.

There are healthy discussions and debates within the yoga community regarding the efficacy of yoga practices in treating ailments. The conversation covers the very definition of yoga therapy, the role of the yoga therapist, the standards of training and experience for competence in offering therapeutic yoga, the relationship between yoga therapy and other healing modalities, and the quality of studies that make claims about the benefits and contraindications of various yoga techniques for different conditions. The International Association of Yoga Therapists (IAYT) publishes peer-reviewed articles reporting the findings of increasingly well-designed studies of yoga’s vast therapeutic applications and sponsors an annual conference that brings the yoga therapy community together to share knowledge and further develop yoga therapy as a model for healing. We also find more and more high-quality books that provide focused consideration of yoga for various ailments ranging from asthma and cancer to arthritis and substance abuse.

As discussed in Chapter 17, we are finding greater clarity in the very concept of yoga therapy and differentiation in the overlapping roles of the yoga teacher and yoga therapist. This bodes well for all concerned—yoga teachers and their students, yoga therapists and their clients. This clarity can only help in the further integration of yoga’s therapeutic benefits in the larger health care system, especially because when we are listening to one another, we can further ensure less iatrogenesis among those whose intentions or methods are less than pure or properly informed, while we highlight and support those who do have pure intentions and methods.

As we continue rooting our practices in the root motivations of yoga—to reduce suffering, to live more awakened lives, to make life better—and remain open to new discoveries, yoga therapy will be more and more a source of healing and creating heaven on earth. This is our promise, one we can best fulfill one conscious breath at a time.




Notes

Introduction



1.	Yoga Journal (2015).
2.	See D. G. White (2012).
3.	Although we generally think of yoga as a healing practice, there are also many students who are injured doing yoga or whose health conditions are made worse, not better, in doing certain yoga practices. See Broad (2012a, 2012b) for more information.
4.	See Grad (2002, 982).
5.	Both definitions honor the etymological root of the term health, from the Old English health, meaning “wholeness,” and the earlier Proto-Germanic hailitho, from Proto-Indo-European kailo, meaning “whole.” See Wiktionary (2017).
6.	World Health Organization (2016).
7.	Throughout this book I use the neologism bodymind in keeping with the view that the body and mind are not separate but rather a whole—and in my view (and that of many other nondualists) sensing this whole is at the heart of yoga practice and healing. This view stands in contrast to the dominant dualist views found in both Eastern and Western philosophy and forms a central theme of this book and the healing modalities explored here, which are primarily concerned with most easily cultivating the healthiest life.
8.	From the earlier times of yoga to the present, from India to the entire world, the founders and purveyors of nearly every yoga method (or lineage or brand) have claimed that their way is the most true or beneficial, asserting some notion of orthopraxy—correct practice—that only they or their designated progeny of teachers can offer. We reject this arrogance.
9.	IAYT (2012).


Part I



1.	To explore, see Sjoman (1999), De Michelis (2004), Singleton (2010), and D. G. White (2000; 2012).



Chapter 1



1.	Pervasive suffering as described in the Bhagavad-Gita is rooted in maya, “illusion,” while for Patanjali the basic problem is avidya, “ignorance.” Both sources consider liberation and clear consciousness as synonymous.
2.	Merriam-Webster (2017).
3.	In The Yoga Tradition, Feuerstein (2001) reveals plurality and diversity across the ages while positing a singular tradition.
4.	To more deeply explore this point and what follows here, see D.G. White (2012).
5.	See Monier Williams (1899).
6.	Prabhavananda and Isherwood (1944).
7.	David G. White (2012, 4). The other five branches of Indian philosophy are Yoga, Nyaya, Vaisheshika, Mimamsa, and Vedanta.
8.	Vivekananda (1956). See David G. White (2014) on the historicity of the Yoga Sutra and how its many quite different interpretations and commentaries are rooted in the real lives of its translators and commentators.
9.	Most readings and discussions of the Yoga Sutra ignore the last two of these chapters, perhaps because they test credulity in a modern age that wants evidence for paranormal claims.
10.	David G. White (2012, 7).
11.	The paradigmatic instance of such assertion is found in Choudhury (2000, 3). 
12.	A prime example is Frawley (1999, 3). Although stating that yoga has “maintained an unbroken line of development,” on the next page he says nearly the opposite, noting that, “Yoga is a distillation of wisdom from the myriad sages across the ages … as adapted to the particular requirements of each age and each person.” Which is it: unbroken or adapted? He is anything but alone: Burgin (2016), in Yoga Basics’ “History of Yoga,” mentions 5,000 and 10,000 years old.
13.	Cushman (2007) gives us “5,000 years of innovation.” See also Crangle (1994, 4–7) for as early as 3300 BCE, Zimmer (1951, 21) for prevedic, and Samuel (2008) on the Sramana movement.
14.	These styles typically reject the label style, which suggests it is one of many, and instead use the turn of phrase the practice, implying that it’s the practice.
15.	Krishnamacharya and his main biographers (or hagiographers)—his son T.V.K. Desikachar, grandson Kausthab Desikachar, and student A.G. Mohan—variously give this and other explanations for Krishnamacharya’s knowledge of yoga, adding the myth that he and Pattabhi Jois discovered the Ashtanga Vinyasa system in an ancient manuscript they found in the Calcutta Library (said to have since been eaten by ants) and the story that Krishnamacharya experienced seven years in Tibet where he learn the extant knowledge of yoga from the last remaining living source, one Sri Bramacharya. To learn more, see Sjoman (1999), Singleton (2010), and David G. White (2014), especially White’s chapter on “The Strange Case of Tirimulai Krishnamacharya.”
16.	See Eliade (1969), Feuerstein (2001), Stephens (2010), and David G. White (2009; 2012).
17.	The specious assertion that such a culturally significant practice somehow escaped the early writings and iconography is betrayed by the mention or portrayal of every other culturally significant practice. Why would yoga be unique in its exclusion?
18.	Witzel (1997).
19.	Michaels (2004).
20.	Feuerstein (2001).
21.	Our primary source for transliteration of the classical Upanishads is Roebuck (2000).
22.	Aiyar (1914).
23.	Malinar (2008, 207).
24.	Vivekananda (1956).
25.	Bouanchaud (1999).
26.	Feuerstein (2001, 341).
27.	David G. White (2000).
28.	Tigunait (1999, 104–105).
29.	Davidson (2003).
30.	Feuerstein (2001, 343).
31.	Odier (2004).
32.	To explore the diverse worlds of tantra, see David G. White (1996; 2000; 2003; 2009).
33.	Muktibodhananda (1985, 190–227).
34.	Ibid., verse 17.
35.	Iyengar (1985, 10).
36.	Muktibodhananda (1985, verse 44).
37.	Ibid., verse 150.


Chapter 2



1.	For examples regarding both yoga and ayurveda, see Singh et al. (2002), Mackenzie and Rakel (2006, 215), Lad (1985, 3), and Frawley (1999, 3).
2.	Zysk (1998).
3.	Zimmer (1948, 2–3) and Wujastyk (2003, xxviii–xxix).
4.	Frawley (1999, 5) appears to be the first to make this unsupported assertion and the source to which others later point for validating reference.
5.	Wujastyk (2003, 260). To explore further, see Zysk (1998) and Chattopadhyaya (1979), noting that these sources predate the publication of many works making the spurious claims.
6.	See Bolling (1962, 762–772), Zimmer (1948).
7.	On sources, for the Caraka Samhitā we use P. V. Sharma (1992); for the Suśruta Samhitā we use P. V. Sharma (2001).
8.	P. V. Sharma (1992, 185–190). This development is closely coincident with developments in Greek medicine in the fifth century BCE, in which Hippocrates exchanges divine notions of medicine for rational observation as the basis for medical knowledge, with prayers and sacrifices giving way to treatments based on keeping the body in balance.
9.	Wujastyk (2012, 32).
10.	Wujastyk (2003, 193–196 passim).
11.	Vagbhata’s (1999) Ashtangasamgraha covers much of the same material but due to textual issues has only recently become incorporated into ayurvedic curricula. For more on this, see Zysk (1991, 114–116).
12.	With the Bower Manuscript we find evidence of ayurvedic knowledge and practice in sixth century CE western China that may predate Vagbhata’s work. See Hoernle (1987) and Wujastyk (2012, 149–151).
13.	Wujastyk (2003, 168).
14.	This passage summarizes the ultimate expression of prakriti as the material force of the universe becomes manifest in the human being. See Chapter 3 for details on this process. Zimmer (1948, 164) discusses how in many traditions—from the Greeks’ Homer to a Pueblo chief in discussion with Carl Jung (and we could add the Indians’ Surya)—the heart is considered the seat of emotions and consciousness.
15.	Wujastyk (2003, 272).
16.	In both appreciating and assessing the efficacy of ayurveda, one might consider weighing certain measurable realities such as life expectancy. Although life expectancies in India and Europe are similar prior to the rise of Western scientific medicine (around thirty years of age in 1500), by 1900 life expectancy in Europe has risen to forty-nine while in India it is still around thirty.
17.	More specific definitions of kaivalya include “isolation” (in the Vamana Puranas), “absolute unity” (in the Bhagavata Puranas), and “detachment of the soul from matter or further transmigrations” (in the Mahabharata) (Monier-Williams 1899, 311).
18.	Chapter 4 of Patanjali’s Yoga Sutra is titled “Kaivalya Pada.” There is some evidence—specifically the form of Sanskrit in which it is written—that this may have been composed by a different author hundreds of years after Patanjali in an attempt to bring a different philosophical congruence to the larger work. See David G. White (2014) to further explore this question of philology in correct identification of authorship.
19.	See Larson and Bhattacharya (2008, 32–51) for an introduction to Samkhya philosophy that attempts to clarify its historical development and key concepts, including the salient differences between and commonalities of Samkhya and Yoga philosophy.
20.	Larson and Bhattacharya (2008, 89).
21.	Other views of purusha such as those found in Advaita Vedanta assert that purusha is a singular, not plural, consciousness (Arvind Sharma 1997, 155–157).
22.	Monier-Williams (1899, 1135).
23.	Ibid., 863.
24.	Ibid., 438.
25.	Wujastyk (2003, 277–8).
26.	Larson and Bhattacharya (2008, 80).
27.	P. V. Sharma (1992, 59).
28.	Mehta (2002, 313).
29.	Wujastyk (2003, 274).
30.	Lad (2001, 29).
31.	Tiwari (1995, 5). Looking at original ancient source materials for further insight into the concept of dosha, the Rigveda uses the term to mean “darkness” and “night,” whereas in the Upanishads and Mahabharata it means “fault,” “vice,” “deficiency,” “want,” and “disadvantage.” In Susruta’s Compendium, in which the term is applied to ayurveda, we find “alteration,” “affection,” “morbid element,” and “disease,” each applied to the three humors themselves (along with doshabheda, a particular disease of the three humors). See Monier-Williams (1899, 498) on etymology and use.
32.	Wujastyk (2003, 74).
33.	Ibid., 116–17.
34.	Ibid., 206.
35.	Ibid., 274.
36.	As we discuss further in this chapter, nearly every source from the ancients to contemporaries gives somewhat (sometimes very) different delineations of the doshas and element manifestations of prakriti. For a discussion of the original sources, see Kutumbiah (1969), especially on the doctrine of Tridosha, and Svoboda (1988) and Svoboda and Lad (1995).
37.	Lad (2001, 45).
38.	Tiwari (1995, 7).
39.	Pole (2013).
40.	There are also five lesser vayus: naga (burping), kurma (blinking), krekara (coughing and sneezing), devadatta (yawning), and dhanamjaya (the air that bloats a corpse). The earliest discussion of prana-vayu is in the Artharaveda.
41.	Lad (2001, 46, 48) and Remski (2012, 39). 
42.	In my own earlier writing (Stephens 2010, 52), I share in what I now think is the confusing suggestion that the vayus (or for that matter, the chakras) have certain clearly identifiable physical locations. Put differently, these associations are mysterious, metaphoric, and/or mistaken.
43.	Lad (2001, 51).
44.	Wujastyk (2003, 15).
45.	Lad (2001, 15).
46.	Tiwari (1995, 11) and Lad (2001, 56).
47.	Wujastyk (2003, 273).
48.	Lad (2001, 67).
49.	Pole (2013, 20).
50.	Tiwari (1995, 14). Lad (2001, 71) adds the spine.
51.	See Kutumbiah (1969, 60–67).
52.	Wujastyk (2003, 272)
53.	Kutumbiah (1969, 70)


Chapter 3



1.	Vitalism posits an imbalance in vital forces associated with the four humors as the cause of disease, akin to ayurveda’s imbalance in the gunas.
2.	Farmer (2003). The field of medical anthropology also offers insight into social inequality and health. To explore further, see Nichter (2008).
3.	The Edwin Smith Papyrus is an Egyptian medical text from around 1600 BCE that offers the earliest known rational and scientific approach to medicine. See Ghalioungui (1965), James Allen (2005), and Nunn (1996).
4.	The term humor is from the Greek chymos, meaning “juice.” The four humors are closely related to the four elements of earth (black bile), fire (yellow bile), water (phlegm), and air (blood). Note the similarities with Samkhya’s and ayurveda’s categories of qualities.
5.	On teleology in biology, see Beckner (1969), Brandon (1981), Mayr (1988), and Wimsatt (1972).
6.	De Vos (2010, 28–47).
7.	See Potter and Mattingly (2002, 63).
8.	Majno (1975, 395).
9.	Bynum (2008, 15).
10.	See Hankinson (1991, 197–233) for a discussion of Galen’s On the Diagnosis and Cure of the Soul’s Passion.
11.	Kohn (2008, 245).
12.	Tuchman (1978, 116–125). Lucretius (2007), writing just before the dawn of the Common Era (around 50 BCE), lays bare many of the ill-founded assumptions underlying antiscientific thinking and mystification in his radical poem, On the Nature of Things. Lost for fifteen hundred years, its discovery by the fifteenth-century papal emissary Poggio Bracciolini is considered a major factor sparking the Renaissance. See Greenblatt (2011).
13.	Infusino et al. (1965), Olmi (2006), and Siraisi (1990).
14.	See T. K. Stewart (1995, 389–397) and Ferrari (2015). India was by no means alone in its superstitious response to smallpox. In China, one pleased the goddess T’ou-Shen Niang-Niang, who was said to prey mostly on attractive children, thus the prescription of wearing a mask to appear ugly. Many in Europe believed in a smallpox demon that was afraid of the color red, which lead to victims being placed in rooms painted red. Such mystified reactions were found across all regions and cultures of the world. There is a vast array of sources on superstition and smallpox. A good starting place for further exploration is McNeill (1977).
15.	As of this writing, we find a growing number of such studies, including several with results published in the Journal of Yoga Therapy.
16.	See Good (1994) for a discussion of medical belief, experience, and practice across cultures.


Chapter 4



1.	Max Roser (2017). Anecdotal claims of incredibly long lifespans (150–300 years) among certain individuals in India and China should be considered myth or incredulous exceptions for which there is no evidence.
2.	Again, it is important to note that average life expectancy worldwide in 1500 CE was around thirty years. Coincident with the rise of scientific medicine, we find clear evidence that life expectancy rose in countries where it was applied, while countries that relied primarily on traditional forms of medicine began to see significant rises in life expectancy only after they adopted scientific medicine (in what is known as the health transition). This casts some pallor over claims of efficacy with many traditional approaches, even as some aspects of these approaches show promise.
3.	Clearly, social inequality and injustice are still widespread and remain evident in the propensity to develop certain diseases and relative life expectancy by race and social class. On how social class mattered in the rise of scientific medicine, see Starr (1982).
4.	Risk-factor reduction and medical efficacy both get credit in explaining advances in health and life expectancy. How to balance that credit remains unclear. Regarding coronary disease, see Ford et al. (2007).
5.	See Bonah (2005, 669–721) on the BCG vaccine. Sledzik and Bellantoni (1994, 269–274) discuss vampire folk belief in New England. The recent emergence of drug-resistant strains of TB led WHO to declare a global health emergency, with greatest concern in India, which had the highest total number of cases worldwide in 2010 due to poor disease management. On TB in India today, see Mishra (2013, 71–78).
6.	PAHO.org (2017).
7.	Flexner (1910).
8.	Cooke et al. (2006, 1339–1344) weigh the effects of Flexner’s impact a century after his influential report, including the growing tendency of medical school faculty to be concerned about such things as market share, units of service, and capitation.
9.	Ironically, many yoga teacher and yoga therapy training programs are notoriously demanding and stressful, as if by intention and design.
10.	Recent evidence is found in The Leapfrog Group’s (2015) Spring 2015 Hospital Safety Score, which reports that forty-one percent of 2,523 U.S. hospitals surveyed in 2014–15 received a C, D, or F grade on patient safety due to medical errors, injuries, accidents, and infections. 
11.	Weil (1998, 51).
12.	Hurley (2006, 182).
13.	Ibid., 184.
14.	Ibid., 184.
15.	Ibid., 184.
16.	Ibid., 189.
17.	NCCIH (2017).
18.	Ibid.
19.	See Tindle et al. (2005) on baby boomers and others going to alternative medical providers.
20.	Snyderman and Weil (2002). To explore further, see Chopra (2000; 2015) and Weil (1985; 1998; 2004; 2007).
21.	Although this is purely anecdotal evidence, the public yoga classes I teach in Santa Cruz, California, are filled with a variety of scientists associated with our local University of California campus—astronomers, astrophysicists, molecular biologists, marine scientists, anthropologists, chemists, and others, from graduate students to all ranks of faculty and pure scientific researchers. Most do not believe in magic or miracles yet are fascinated by mysteries, and all seem to find in yoga something that adds ease and meaning to their lives.
22.	Lerner (1996, 15).
23.	Also see Buchholz (2012) and Siegel (1986) on hope.
24.	Siegel (1986).
25.	Psychoneuroimmunologists are producing a growing body of scientific evidence on the relationship between psychological stress and the immune system. See Vedhara and Irwin (2005) for a general overview of the field. Zorilla et al. (2001) look at mental state and immunological assays. See Elenkov (2005) for more on stress and cytokine dysregulation.
26.	Although we also find some free and reduced-cost services offered by many providers in the yoga and alternative health communities, most of the best and brightest providers charge hefty prices for their services while offering little to nothing on a pro bono or sliding scale basis. Meanwhile, it is not uncommon to find yoga classes in most major U.S. cities priced at $20 and more, and 200-hour teacher training programs that charge over $5,000, despite having inexperienced trainers, poorly developed curricula, and minimal adherence to the Yoga Alliance’s extremely anemic standards—for which there is no accountability.
27.	St. Sauver et al. (2013) identifies the most common reasons people sought primary care in the U.S. in 2013 as skin disorders (42.7%), arthritis and other joint disorders (33.6%), back problems (23.9%), disorders of lipid metabolism (22.4%), and upper respiratory tract disease (22.1%), all of which invite a wide range of treatment options.
28.	Dossey and Keegan (2016). The great nest of being consists of successively greater wholes, from the whole of an atom to the whole of molecules, to the whole of a cell, and so on, to the whole of one’s being, ecosystems, and the world, with each successive whole comprised of the multiple wholes that constitute it and, ultimately, the whole of the universe, which Wilber then distills into an elegant four-quadrant model. Wilber’s model is an expression of spiritual evolution, a wide tradition that proposes a higher level of evolution connected to a cosmological pattern and it is typically presented as a teleological process. Wilber, tapping Plato and Aristotle’s “great chain of being” concept, expands it to cover how we get from matter to body to mind to soul to spirit. See Wilber (2007) for a succinct introduction to his thinking.
29.	Dalen (1998, 2216).
30.	Mohan and Mohan (2004, 38).
31.	Lerner (1996).
32.	American Psychological Association (2002).
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1.	For a discussion of touch, somatics, and the awakening of conscious awareness, see Stephens (2014, 15–19).



Chapter 5



1.	Between two and three million people worldwide contract skin cancer annually. See WHO (2016).
2.	Squamous means “flattened,” referring to the tissue cells that in their layered combination give us the outermost layer of the skin as well as the inner lining of the mouth, esophagus, and vagina.
3.	For more on skin cancer, see Gloster and Brodland (1996, 217–26), Armstrong and Kricker (2001, 8–18), Roewert-Huber et al. (2007, 47–51), Madan et al. (2006, 5–7), Stang and Jöckel (2003, 436–442), Madea and Rothschild (2010, 575–586), and Polsky and Wang (2011).
4.	Stiles (2012).
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1.	See Lee et al. (2007, 456–469).
2.	Later in life there is a tendency toward osteoporosis, in which bone density diminishes and the bone resilience weakens. For a discussion of age- and developmentally appropriate asana practices, see Stephens (2012b). For a more general discussion of growing bones and bone mechanics, see Caine and Lindner (1985, 51–64), Micheli (1986, 359–74), Mirbey et al. (1988, 336–340), and Ryan and Salciccioli (1976, 26–27).
3.	Indeed, there is only one bone—the hyoid at the base of the tongue, which is significant in jalandhara bandha—that is not connected to at least one other bone.
4.	These are structural classifications. Joints can also be classified functionally as amphiarthrodial (slightly moveable), diarthrodial (freely moveable), or synarthrodial (immovable). There are several other ways of classifying a joint: its number of axes of movement, its range of motion, and the shape of its articular surfaces.
5.	See Floyd (2014) for range of motion (ROM) by angular degree in the spine, upper extremities, and lower extremities.
6.	Shulman (1949).
7.	See Tiwari (1995, 9, 17, 125–128, 230–232) and Lad (2001, 52, 132, 145–149).
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1.	Netter (1997, plates 488–499).
2.	Todd (1937).
3.	Hately (2004, 30).
4.	Tiwari (1995, 25, 192, 317–18).
5.	Lad (2001, 130–2).
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1.	See Höfle et al. (2010).
2.	Barboi (2014).
3.	McCorry (2007, 78).
4.	Berthoud and Neuhuber (2000, 1–17).
5.	Gomez-Pinilla and Gomez (2011, 111–116).
6.	Vedhara and Irwin (2005).
7.	Fox et al. (2014, 48–73), Jao et al. (2016, 9–24), Luders (2014, 82–88), and Simkin and Black (2014, 487–534).
8.	Tiwari (1995, 112–3, 173–6).
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1.	Schiffmann (1996).
2.	Many books on yoga anatomy contribute to our understanding of yoga asanas, yet none provide information on biomechanics or neuromuscular relationships. See Coulter (2010), Kaminoff and Matthews (2012), Lasater (2009), and Long (2009; 2010). Curiously, Lasater notes innervation without discussing movement. Calais-Germain (1991) addresses movement but without reference to innervation. The author dreams of these sources collaborating in producing a yoga kinesiology textbook and in partnering with Pixar to depict neuromuscular forces for each of at least 108 asanas, including the movement in and out of each asana.
3.	Abernathy et al. (2013).
4.	Here we are discussing kinesiology as the scientific study of human movement and its applications to biomechanics, yoga, and other activities. We are decidedly not considering the diagnostic medical methodology called applied kinesiology.
5.	Doidge (2007, 256–266), Pascual-Leone (2005, 377–401), and Young (2011, 70–80).
6.	For basic study of biomechanics, see Abernethy et al. (2013),Cowin (2008), Hatze (1974, 189–190), Mow and Huiskes (2005), and Peterson and Bronzino (2008).
7.	This point might make one wonder about those who call themselves yoga masters (almost all are self-anointed). What have they mastered? All 840,000 asanas? Even one? What does it even mean to master an asana? Is it no longer your teacher? Does one know it all, having mastered all the superpowers Patanjali presents in Chapter 3 of his Yoga Sutra, and thus is one able to move through space, time, bodies, minds (including yours and mine) and anything and everything along the way? This writer thinks not. Another view is that in yoga there is no end, nothing to master, only a practice that allows us to live in greater balance, with clearer awareness, and healthier tissues for the rest of our lives.
8.	Wolff (1986), Frost (1994), Duncan and Turner (1995), and Liedert et al. (2005).
9.	Muscular deformation or injury is strain; ligamentous deformation or injury is sprain.
10.	Electromyography (EMG) measures the functional conduction of nerves by recording the electrical activity produced by skeletal muscles. See Kamen (2004). See Behm et al. (2002) for variation in intermuscle activation.
11.	There are many different fiber-typing methods, including the commonly confused histochemical and immunohistochemical staining, and others that give direct metabolic measures. See MacIntosh et al. (2006) and Pette and Staron (2000) for further exploration.
12.	There is evidence that an external source of warming (such as being in a hot room) gives quicker release of tension in muscles around the hips only. However, vigorous activity in a hot environment is contraindicated for many conditions, including young age, pregnancy, and low or high blood pressure. Doing yoga in a hot room can also create a false sense of flexibility, leading to excessive ROM given the normal condition of one’s muscles and ligaments. Heat stress also reduces the ability to achieve maximal metabolic rates during exercise and can increase difficulty with cardiac output. To explore, see Adolph (1947), Brouha et al. (1961, 133–140), Daanen et al. (2006), Dimri et al.(1980, 43–50), King et al. (1985,1350–1354), Nadel (1983, 134–143), Sawka( 1992, 657–70), and Young (1990, 65–70).
13.	Proprioceptors function with other sense organs to also give us conscious awareness of the position of our body in space, a perceptual quality called kinesthesis.
14.	See Collins (2009, 3311–15) for evidence of the role of cutaneous receptors in proprioception.
15.	The literal meaning of hatha, as first recorded in the Rigveda, is “a blow, stroke,” a masculine gender term implying with force. See Monier-Williams (1899, 1287).
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1.	For general background, see Katz (2010), Sherwood (2011), and Patwardhan (2012, 77–82).
2.	For more on this circulation, see Caro et al. (2012).
3.	Klabunde (2005, 93–4).
4.	Physiologists debate whether the Frank–Starling Law best explains venous return because it posits response to increased volumes of blood filling the heart as the mechanism that determines stroke volume (the volume of blood pumped from a ventricle with each beat) rather than other measures such as effects on cardiac output (diastolic pressure, for example). See Reddi and Carpenter (2005). Regarding Mercury in retrograde, the planet does not actually reverse its orbital path but merely appears to. Nonetheless, among astrologers this illusion is the source of much theorizing and prediction about disturbed human communication, a curious notion given that the celestial bodies are moving as they always do.
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1.	On the history of lymphatics, see Ambrose (2006, 1–8).
2.	The deeper origin of lymphocytes are lymphocytic stem cells in bone marrow, some of which remain in the bone marrow to mature into B cells and NK cells while most migrate to the thymus to become T cells. See Abbas et al. (2003, 115–137).
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1.	Taylor (1949).
2.	Kirk et al. (1984, 196).
3.	For a thorough primer on respiratory physiology, see West (2000).
4.	French (2003).
5.	Barrett (2016) and Standring (2008).
6.	Although most pranayama practices are done through the nose, the mouth offers a shorter and more direct pathway to the lungs and thus greater ease in inhaling and exhaling large quantities of air (as we will see with bastrika pranayama and sitali pranayama); complete exhalations through the mouth also stretch the diaphragm more, as we discuss in detail later.
7.	On the number of alveoli in the human lung, see Ochs et al. (2004), who put the mean at 480 million.
8.	Netter (1997, plates 180–181).
9.	Calais-Germain (2005, 101).
10.	Thiara and Goldman (2012, 165–66).
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1.	Cawadis (1941, 303–308), Zrenner (1985).
2.	Barrett et al. (2016) and Standring (2008).
3.	Nussey and Whitehead (2013).
4.	We will survey the exocrine pancreas in Chapter 14.
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1.	Bagchi and Swaroop (2017).
2.	Iio et al. (2014, 72), Galley (2014, 748–760), Chuang et al. (2010, 1344–1353), Maunder and Levenstein (2008, 247–52), and Farhadi et al. (2005, 1796-804).
3.	Kong and Singh (2008, 80), Mishellany (2006, 87–94), Jalabert-Malbos (2007, 803–12), Jiffry (1981, 113–19), and Peyron (2004, 578–82).
4.	We appreciate that the vegetarian diet is taken as a given among some in the yoga community, a lifestyle choice supported in some of the yoga literature, including in B.K.S. Iyengar’s Light on Yoga, where Iyengar makes two arguments: First, relating to ahimsa, he writes (1966, 32) that “… a vegetarian diet is a necessity for the practice of yoga” because one is otherwise involved in killing “a thing or a being.” He does not explain why killing a plant is morally different from killing a single-cell amoeba. Second, relating to saucha, he argues that eventually the yogi must be a vegetarian to attain “one-pointed attention and spiritual evolution” (1966, 37), adding that the yogi should “avoid foods that are sour, bitter, salty, pungent, burning, stale, tasteless, heavy, and unclean.”
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1.	To explore, see Calais-German (2003).
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1.	Kucinshas and Just (2004), Siiteri and Wilson (1974), and Wilson and Reiner (1998).
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1.	See Nichala Joy Devi (2014) and Kraftsow (2014).
2.	See Desikachar (1995; 1998), Mohan (1993), Payne and Usatine (2002), Mohan and Mohan (2004), Kraftsow (1999; 2002), Khalsa et al. (2016), and Payne et al. (2016).
3.	Cohen and Nelson (2011).
4.	Seitz (2010, 36).
5.	Laurence (2010, 65–71).
6.	Forbes et al. (2011, 7)
7.	Ibid, 7–8.
8.	There are many other contrasting definitions of yoga therapy offered by contributors to Larry Payne et al. (2016).
9.	Respiratory Care Board of California (2017).
10.	IAYT (2016).
11.	Broad (2012b).
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1.	Nichala Joy Devi (2014).
2.	These paths correspond to the “path of method” and “path of practice” as given by Patanjali in Chapters 1 and 2, respectively, of the Yoga Sutra.
3.	Various extremes of self-mortification practice are found across the ancient to modern yoga landscape.
4.	See Monier-Williams (1899, 1275–80). Most commentaries on the Yoga Sutra of Patanjali emphasize the study of sacred texts, which is not in Patanjali’s aphorism. The entire point is self-reflection, not reflection on printed or spoken words or other external objects!
5.	Others give us “profound longing,” “meditation,” even “vow.” See David G. White (2014, 172–84). On the what—ishvara—see White’s discussion and conclusion that “it is unlikely that there will ever be a final word on what Patanjali meant by ishvara-pranidhana.”
6.	There is a rich literature on cognitive dissonance that builds on Festinger’s (1957) original work, including how it plays out in irrational insistence (Elster, 1983), how it can be reinforced in neural correlates (Qin et al. 2011, 240–6; Monroe and Read, 2008, 733–59), and models for resolving it (Van Harreveld et al. 2009).
7.	B. K. S. Iyengar (2001, 35).
8.	Prabhavananda and Isherwood (1944, 64–65).
9.	See Baldwin et al. (2007), Kuutman and Hilsenroth (2012), and Høglend (2014) on how therapist-client dynamics are a factor in the therapeutic process.
10.	Frymoyer and Frymoyer (2002, 995–96).
11.	See Institute of Medicine (2001, 48–51) on patient-centered care as one of the six main elements of high-quality care. Also, cf. Beckman and Frankel (1984), Roter et al. (1997), and Gerteis et al. (1993).
12.	See Byock (1998) and Cassell (1991) on these and other emotional and spiritual dimensions of fear and anxiety.
13.	IAYT (2016, 7).
14.	American Association of Medical Colleges (1999).
15.	See Tongue et al. (2005) on the joint initiative between Bayer and AAOS.
16.	Weintraub (2012).
17.	Some yoga therapy schools teach students how to take pulse, monitor heart rate with a stethoscope, measure range of motion with a goniometer, and test breath capacity with a spirometer. Used conservatively in support of a client’s healing, these tools can provide helpful insight; applied liberally or for medical diagnostics, these practices can create ethical and even legal problems, or worse—misdiagnosis that causes harm.
18.	Mindful listening is akin to active listening, a specific communication skill rooted in the work of humanistic psychologist Carl Rogers (1951; 1980) on client-centered therapy, which is of growing interest in all health professions. See Rogers and Farson (1987) for a concise discussion of active listening in effecting personal transformation. See Fassaert et al. (2007, 258–64) on development and testing of the Active Listening Observation Scale and how active listening differentiates between health professionals. Lang et al. (2000) call for active listening to better gain clues to patients’ explanations and concerns about their illness.
19.	Weintraub (2012).
20.	Stephens (2014), Field (2001; 2003), and Montagu (1986).
21.	Kabat-Zinn (1994) and Kornfield (1993; 2009).
22.	Krishnamurti (1987; 1996) and Tolle (1999).
23.	Kramer and Alstad (2009, 201) also emphasize that only being in the present tends to cause dismissal of the historicity of one’s being, thereby slighting the importance of both reflection and imagination as one exists in the inexorable movement of time.
24.	See Thorne (1948) on the origins and principles of directive counseling and psychotherapy.
25.	Rogers (1951; 1961) and Maslow (1954).
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1.	This may lead you to wonder why it is important for yoga teachers to learn as much as we can about functional anatomy and physiology. In guiding asana practices, we invite students to move into a variety of postures that have various effects on joints, muscles, nerves, and other tissues. To the extent that you have a practical grasp of functional anatomy, you will have better insight into the physical risks, contraindications, and related modifications or alternative postures for the asanas you are teaching. Add knowledge of physiology and you will have better insight into the deeper effects of the asanas, including on respiration, digestion, and circulation. In the absence of such knowledge and insight, we might instead wonder why there are not considerably higher standards of competency for all yoga teachers, the vast preponderance of whom teach complex asanas with little understanding of how the body works and how it does not work.
2.	Cope (2012).
3.	IAYT (2016, 9).
4.	Stephens (2010).
5.	The fascinating modern history of muscle testing was profoundly affected by the polio pandemic in the early twentieth century, starting with the work of Lovett (and his assistant, Wilhemene Wright) (1917). For more on the history, see Wright (1912), Stewart (1925), Kendall and Kendall (1949), Lilienfield (1954), Bohannon (1986), and Zimney and Kirk (1987).
6.	Kendall and Kendall (1949, 26).
7.	Harry Eaton Stewart (1929, 125 passim).
8.	Bohannon and Schaubert (2005), Dvir (1997), and Jepsen et al. (2004) discuss variability and reliability.
9.	Lamb (1985, 47–55).
10.	Originally developed by Silver (1923), this is the method adopted by the American Academy of Orthopaedic Surgeons, as described in Heckman and Greene (1994).
11.	See Boone and Azen (1979), Bell and Hoshizaki (1981), and Kalsheur et al. (2003).
12.	See Whipple and Wolfson (1989) and Lizardi et al. (1989) on the neurology of aging and balance.
13.	Goebel (2008, 1). 
14.	On vestibular disorders, see Black and Pesznecker (2006, 252–270), Vouriot et al. (2004, 239–247), and Meli et al. (2006, 259–66). On orthopedic disorders, see della Volpe et al. (2006, 349–55) and Popa et al. (2006). On the effects of medications, see Fife (2006, 103–9) and Fujisawa et al. (2006, 1–4).
15.	Marchetti and Whitney (2006, 1653–58).
16.	Shumway-Cook and Woollacott (1995, 323–4).
17.	Many group studies support the healthy outcomes of meditation (Orme-Johnson 2006; Benson 1974; Kabat-Zinn et al. 1987; Rosenzweig et al. 2010; Witek-Janusek et al. 2008; Ornish 1990). With respect to yoga therapy assessment, we are interested in individual outcomes over time.
18.	Cope (2012).
19.	Merton (1997, 332).
20.	Cope (2012, xv-xvi).
21.	See Stephens (2012a).
22.	As noted elsewhere, we do not assume that ayurveda is the necessary starting point in considering health and well-being or in practicing yoga, let alone that it provides universally efficacious treatments. Rather, we consider it as we do a variety of approaches to health, looking for how and where its treatments might promote curing or healing.
23.	Burns (1785) and Steinbeck ([1937] 1994).
24.	Quoted in Osterberg and Blaschke (2005, 487–97).
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1.	Many of these studies are cited in Part V.
2.	The Ashtanga Vinyasa practice developed by Krishnamacharya and his student K. Pattabhi Jois beginning in the 1930s is also considered a form of yoga therapy, with the first of its six set sequences called yoga chikitsa. However, it is less an adaptive practice than a prescriptive practice in which all students are taught to do the same asanas in the same ways, with only the exceptional teacher offering modifications to the sequences, asanas, and actions within them. In recent years—in the wake of Jois’s death in 2009—more and more senior Ashtanga Vinyasa teachers are following the lead of David Swenson (2007) and others who encourage individualized modification of asanas—omitting certain asanas from the set sequences, allowing modification of asanas, even encouraging the use of props—so that it can be safely and beneficially explored by students who might lack the strong athleticism required in this approach.
3.	The branding of a Viniyoga style of yoga therapy in the 1990s led Desikachar to dissociate himself and his father from that name. See Harvey (2015).
4.	Desikachar (1995, 13).
5.	We use the neologism bodymind in keeping with the view that the body and mind are not separate but rather a whole—and that sensing this whole is at the heart of yoga practice. This view stands in contrast to the dominant dualist views found in both Eastern and Western philosophy and forms a central theme of this book, which is primarily concerned with offering guidance to students that might help them more easily cultivate clear awareness of the wholeness of their being while keeping with whatever intention motivates their yoga practice.
6.	Yoga originated in a culture rich in diverse spiritual and cultural practices and most significantly in Hindu-related belief, including Samkhya philosophy, but it is neither reducible to nor necessarily bound to any belief system or religion. Such ties are a matter of choice. To explore further, see Indra Devi (1960), Eliade (1969), Feuerstein (2001), Freeman (2010), Gates (2006), B. K. S. Iyengar (1966), Kempton (2013), Kramer and Alstad (1993), Rosen (2012), Scaravelli (1991), Stephens (2010, 2012a; 2014), David G. White (2000; 2012; 2014), and Ganga White (2007).
7.	See Dorandi (2013, 91, 95).
8.	James (1952, 306–311 passim).
9.	McDermott (1981, 29–30).
10.	Ibid., 21–22.
11.	See Shusterman (2008) for a critical analysis of how Dewey’s work rescues analytical philosophy and phenomenology from dualism through the principles of mindfulness and somaesthetics. For a brilliant discussion of embodied habit and its effects upon and expression in posture, emotion, and thought, see the pioneering work of Todd and Brackett (1920).
12.	Mark Johnson (1989, 10).
13.	Ibid., 271–278. Csikszentmihalyi (1990 and 1997) offers insights into how these qualities of being in everyday engagement in the flow of life generate deeper happiness through mindful challenge.
14.	For a general introduction to somatics, see Hanna (2004). For practices of embodiment, see Mark Johnson (1995) and Don Johnson (1995). For an anthology on body, breath, and consciousness, see Macnaughton (2004); for deeper exploration, see Lakoff and Johnson (1999) and Schusterman (2008 and 2012). For an essential work on embodied trauma and its release, see Levine (2010).
15.	The Yoga Sutra of Patanjali is from around 325 CE. There are numerous and often contradictory translations and transliterations. The earliest writings on Hatha yoga date to a little over a thousand years later. Compare Bouanchaud (1999), Remski (2012), and Satchidananda (1978) for highly contrasting interpretations.
16.	For a deep exploration of the nature of the senses, see Ackerman (1990).
17.	Bikram Choudhury leads the way with competitive yoga, including current efforts to establish yoga as an Olympic sport. This is a curious phenomenon only if one ignores the origin of his yoga style in India’s competitive bodybuilding culture rather than believing his assertion that his style—and only his style—is the true expression of Patanjali’s synthesis of yoga philosophy and method, which he either fails to understand or willfully distorts. See Choudhury (2000). On oxymoronic competitive yoga, see Lorr (2012) and the IYSF (2014). On the proliferation of injuries when approaching yoga competitively, see Broad (2012a and 2012b).
18.	Muktibodhananda(1985, 54, 67, 132).
19.	Kramer (1977).
20.	Stephens (2012a and 2014).
21.	Stephens (2012a, 2015).
22.	Stephens (2014).
23.	For detailed guidance on sequencing, see Stephens (2012a, 2015, and 2017.).


Chapter 21



1.	Many traditional spiritual perspectives give primacy to “being present,” yet some also appreciate the natural human capacity for reflection and imagination, sensing context, and thinking of alternative possibilities. While opening ourselves to what Eckhart Tolle describes as the “power of now” as part of conscious awareness, we need not limit ourselves to a belief or sense of the “now” being all there is. For further exploration, see Kramer and Alstad (2009).
2.	Differing definitions are found in the Vedas, Upanishads, Yoga Sutra of Patanjali, tantric literature, and the classical Hatha yoga literature from the fourteenth to seventeenth centuries. See Chapter 3 for a discussion of prana. To explore more recent interpretations, see Rosen (2002), Rosen (2006), and B. K. S. Iyengar (1985).
3.	Various translations use the terms perfected, accomplished, or mastery. There is wide debate over when and under what conditions pranayama can be safely practiced. Although B. K. S. Iyengar states that asanas must first be perfected, in other commentary regarding inhalation, exhalation, and retention, he states that “all are to be performed, prolonged, and refined according to the capacity of the aspirant” (2001, 165).
4.	Holleman and Sen-Gupta (1999, 266–268).
5.	Ibid., 268.
6.	Rosen (2002, 19).
7.	Ramaswami (2005, 95–96).
8.	B.K.S. Iyengar (1985, 10).
9.	Bouanchaud (1999, 1.31).
10.	On breathing patterns, see Farhi (1996).
11.	Ibid., 72–73.
12.	Rosen (2002, 72).
13.	These exercises are adapted from the detailed anatomical practices discussed in Calais-Germain (2005, 176–203). See Netter (1997, plate 183) for muscles of inspiration and expiration.
14.	B. K. S. Iyengar (1985, 99).
15.	Ibid.
16.	See Ganga White (2007, 66–67) for a succinct discussion of this debate.
17.	Breath retention practice is found in the Yoga Sutra, where the cessation of breath is associated with chitta vritti nirodha, calming the fluctuations of the mind (Yoga Sutra, II.49–52). The term kumbhaka appears in the Hatha Yoga Pradipika (II.43–46) along with a more elaborate description of its practice. Here we focus on forms of sahita kumbhakas, those that concern the threefold practices of inhalation, exhalation, and retention. A fourth form, kevala-kumbhaka, spontaneously arises from these practices and transcends the phases of breathing; beyond technique, in kevala-kumbhaka the body-breath-mind are in effortless suspension. According to the Hatha Yoga Pradipika, there are eight kumbhaka practices (all sahita): suryabheda, ujjayi, seetkari, sitali, bhastrika, bhramari, morchha, and plavini.
18.	Beyond inhalation, exhalation, and retention.
19.	Regarding both kapalabhati and bastrika, Iyengar (1985, 180) tells us: “If people perform them because they believe that they awaken the kundalini, disaster to body, nerves, and brain may result.” In contrast, the Hatha Yoga Pradipika (II.66), Iyengar’s primary source, says that this pranayama “quickly arouses kundalini. It is pleasant and beneficial, and removes obstruction due to excess mucus accumulated at the entrance to brahma nadi.”
20.	Satyadharma (2003, 258, 230–231). Also see Powell (1996).
21.	The approach here draws primarily from the Hatha Yoga Pradipika (II.7–9) while informed by Farhi (1996), Levine and MacNaughton (2004), and Rosen (2002 and 2006).
22.	B.K.S. Iyengar (1985, 210).
23.	Muktibodhananda (1985, 166).
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1.	Watts (1980, 5–6).
2.	Chödron (2007, 29).
3.	For a practical modern-day treatment, see Cope (1999).
4.	There is a tendency for many spiritual practices to offer promised outcomes in exchange for commitment to a specific practice, guru, or religion. It is no different in much of yoga. For a fascinating discussion, see Kramer and Alstad (2009).
5.	Bouanchaud (1999, 142).
6.	Watts (1980, 8).
7.	Kempton (2011, 61).
8.	Ibid., 67.
9.	For a discussion of how dharana can be experienced amid a variety of activities, see Cope (2006, 68–71).
10.	Kempton (2011, 72).
11.	Bouanchaud (1999, 144). See Eliade’s (1969, 69–73) discussion.
12.	Bouanchaud (1999, 187).
13.	Ibid., 216.
14.	See Fischer-Schreiber et al. (1994).
15.	There are infinite mudra possibilities. For guidance, see Hirschi (2000).
16.	See Kempton (2011) for a variety of approaches to using the breath in meditation.
17.	Watts (1980, 6).
18.	This is a modified version of the counting meditation technique I learned from Erich Schiffmann starting in 1991. For more on his approach, see Schiffmann (1996).
19.	This perspective blends my separate conversations with Sally Kempton and Daniel Odier. For more on Odier’s approach and his translation of the Vijnana Bhairava, see Odier (2004). On the concept of paradigms and shifts in how we think of basic ideas, see Kuhn (1996).
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1.	See Tahirian et al. (2012, 799–804) and Yin et al. (2014, 1585–1593).
2.	Beeson (2014, 160–65).
3.	Weak arches are sometimes reduced to weakness in the tibialis posterior. Although the tibialis posterior is an essential part of arch support, it is misguided to emphasize only this muscle rather than the combined set of muscles, the collective action of which gives balanced awakening of the arches. For an approach that focuses narrowly on the tibialis posterior, see Keller (2013).
4.	It is quite a stretch—no pun intended—to relate “heel” and “heal” as they mostly have separate etymological roots, although the proto-Germanic haila, “undamaged,” and hanhilon, the source of the Old English hele, “back of the foot,” offers one possible link.
5.	Irwin (2014) provides a clear description of different Achilles tendon injuries.
6.	See Gollwitzer et al. (2007) for a study of extracorporeal shock wave therapy for Achilles tendon injuries.
7.	Wilder and Sethi (2004, 55–81) and Beck (1998, 265–79).
8.	Mark W. Anderson (1997, 177–80), Michael Fredericson (1996, 49–72), and Detmer (1986, 436–46).
9.	Yates and White (2004, 772–80) and Niemuth et al. (2005, 15–21).
10.	Korkola and Amendola (2001, 35–50).
11.	Couture and Karlson (2002, 29–36).
12.	Orava (1978), McNicol et al. (1981), Fredericson et al. (2000), and Linenger and Christensen (1992).
13.	Devan et al. (2004).
14.	Gajdosik et al. (2003) tested IT band tightness in relation to ITBS using the Ober method and found no correlation.
15.	Fairclough et al. (2007) and Hariri et al. (2009).
16.	Linenger and Christensen (1992, 98–108), McNicol et al. (1981, 76–80), Orava (1978, 69–73), Fairclough et al. (2007, 74–76), Fredericson et al. (2000, 169–175), and Gajdosik et al. (2003, 77–79).
17.	Valle et al. (2015) cite seven recent studies of hamstring injuries in different sports. See Opar et al. (2012) on factors leading to hamstring tears in these and other sports.
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Kankamalinitantra, 14

Kapalabhati pranayama, 12, 300–301, 307, 619

Kapha, 29, 34–35, 253–55

Karma yoga, 4, 8

Karmendriya, 27

Kashmir Shaivism, 11

Kathaka Upanishad, 4, 8

Kaushitaki Upanishad, 8

Keegan, Lynn, 64

Kempton, Sally, 312

Keratin, 76

Kidneys, 189, 190–91

Kidney stones, 192

Kinesiology, 134, 609

Kinesthesis, 610

Kledaka kapha, 34

Kleshas, 5, 275

Knees

ACL sprains and tears, 353–60

anatomy of, 108–11, 350–53

Iliotibial Band Syndrome, 374–78

MCL tears, 360–72

medial meniscus tears, 373

Koch, Heinrich, 47

Koch, Robert, 46

Koop, C. Everett, 268

Koshas, 8, 234, 279

Kramer, Joel, 134, 135, 141, 281, 283

Krentzman, Rachel, 487

Kripalu Center for Yoga and Health, 58–59, 562

Kripalu Institute for Extraordinary Living, 59

Krishna, 4

Krishnamacharya, Tirumalai, 9, 273, 599, 616

Krishnamurti, Jiddu, 127, 227

Kriya yoga, 218, 222

Kumbhaka, 288, 296–99, 619

Kundalini, 14

Kyphosis, 98, 463–71

L

Labia majora, 200

Labia minora, 200

Labor, 584

Landsteiner, Karl, 47

Lao Tzu, 551

Large intestine, 184

Larynx, 160–61

Lasater, Judith, 608n, 622n

Lateral, as anatomical direction, 90, 92

Lateral collateral ligament (LCL), 109, 351

Lateral meniscus, 350–51

Latissimi dorsi, 121

Lavoisier, Antoine, 158

LCL (lateral collateral ligament), 109, 351

Legs

anatomy of, 108–11

hamstring strains, 379–88

shin splints, 346–49

See also Ankles; Feet; Knees

Leonardo da Vinci, 44, 45, 99, 115, 159

Lerner, Michel, 60, 65

Levator scapulae, 121

LH (luteinizing hormone), 173

Licensure, 208–9

Life expectancy, xx, 52, 601, 604

Ligaments, 87. See also individual ligaments

Listening

active, 614

mindful, 226–27

Lister, Joseph, 46

Liver, 184

Liver disease, 186

Longus colli, 121

Lordosis, 439, 622

Lucretius, 603–4

Lumbar hyperlordosis, 439–48

Lumbar plexus, 138

Lungs, 162

Luteinizing hormone (LH), 173

Lymphadenitis, 155–56

Lymphangitis, 156

Lymphatic system

anatomy of, 151–53

cultivating healthy, 156

pathologies of, 155–56

Lymphedema, 156

Lymph nodes, 153

Lymphocytes, 153, 610

Lymphocytosis, 156

Lymphoma, 155

M

Mahabharata, 4, 17, 602

Mahabhutas, 26, 28, 35

Mahat, 24–25, 26

Maitri Upanishad, 552

Majja dhatu, 36

Malas, 29, 30, 318

Mammary glands, 77

Mamsa dhatu, 36

Manas, 25, 26

Mandukya Upanishad, 24

Mantras, 10, 314–15

Maslow, Abraham, 230

Maya, 276, 598

MCL. See Medial collateral ligament

Mechanotransduction, 135

Medas dhatu, 36

Medial, as anatomical direction, 90, 92

Medial collateral ligament (MCL), 109, 351

tears, 360–72

Medial meniscus, 350–51

tears, 373

Medial tibial stress syndrome (MTSS), 346–47

Meditation

assessment, 258–60

benefits of, 309

guiding, 313–14, 319–20

misconceptions about, 309

as process, 310

seated, 313–14

techniques, 314–18

time for, 318–19

Melatonin, 172–73

Menopause, 586–89, 629

Menstruation, 570–72, 628

Mental health, cultivating, 553–55

MEN (multiple endocrine neoplasias) tumors, 177

Metabolic conditions, 131

Metacarpals, 124

Miller, Elise Browning, 487

Mindful listening, 226–27

Mohan, A. G., 599

Mondino de Liuzzi, 45

Mons pubis, 200

Mood swings, 588–89

Mouth, 180–81

Movement

effective, 135

efficient, 135

forceful, 141–42

muscle contraction and, 103

nature of, 134–39

optimized, 135

in planes of motion, 92–93

proprioception and, 139–42

into stillness, 133–34

types of, 93–96

MTSS (medial tibial stress syndrome), 346–47

Mudras, 14, 552

Mula bandha, 115

Multiple endocrine neoplasias (MEN) tumors, 177

Muscle fibers

fast twitch (FT), 139

slow twitch (ST), 139

Muscles

agonist vs. antagonist, 105, 137

contraction of, 103

creating healthy, 126

pathologies of, 125–26

roles for, 105–6

shapes of, 101, 102–3

types of, 99–100

Muscle spindles, 104, 141

Muscle testing, 246–50, 615

Myology, 83

Myositis, 125

N

Nadis, 11

Nadi shodhana, 303–6, 307

Nadi Sveda, 98

Nails, 78

Nathamuni, 6

National Center for Complementary and Alternative Medicine (NCCAM), 57–58

National Center on Complementary and Integrative Health (NCCIH), 58

National Commission on Certifying Agencies (NCCA), 216

National Institutes of Health (NIH), 57, 59

Natural Killer (NK) cells, 153, 610

Nauli, 12

Navana nasya, 132

NCCA (National Commission on Certifying Agencies), 216

NCCAM (National Center for Complementary and Alternative Medicine), 57–58

NCCIH (National Center on Complementary and Integrative Health), 58

Neck

anatomy of, 472

pain, 472–85

Nephrons, 190

Nerve plexuses, 138–39

Nervous system

anatomy of, 127–30

cultivating healthy, 132

pathologies of, 130–32

Neti, 12

Neti pot, using, 167

Neurology, 83

Neurons, 127

Neuropraxia, 130

Neurotmesis, 131

Neutral zero method, 249

Newton, Isaac, 142

Nidanas, 37

Nightingale, Florence, 64

NIH (National Institutes of Health), 57, 59

Nin, Anais, 273

Niyamas, 218

NK (Natural Killer) cells, 153, 610

Nondirective dialogue, 229–30

Noradrenaline, 171

Norepinephrine, 171

Nose, 159–60

Nosological systems, 62–63

Nucleus pulposus, 449

Nutation, 96, 118

O

OAM (Office of Alternative Medicine), 57

Oath of Maimonides, 53–54

Obesity, 177

Office of Alternative Medicine (OAM), 57

Oliver, Mary, 83

Oral disease, 185

Organ systems, interdependence of, 72–73

Ornish, Dean, 150, 205

Osgood-Schlatter disease, 136

Osteology, 83

Osteoporosis, 97, 98, 587–88, 607

Ovaries, 170, 175–76, 198–99

Oxytocin, 171, 174

P

Pachaka pitta, 33

Pada bandha, 332–33

Panca kosha, 213

Pancreas, 170, 175, 185

Pancreatic disease, 186

Parasympathetic nervous system (PN), 130

Paratenonitis, 335

Parathyroid gland, 174

Parathyroid hormone (PTH), 174

Parinamavada, 264

Particulate pollutants, 165

Pasteur, Louis, 46, 47

Pasteur, Marie, 47

Patanjali, 5, 8–9, 11, 15, 22, 69, 207, 219, 275, 278, 280, 282, 289, 310–13, 552, 556, 565, 609, 613, 617

PCL (posterior cruciate ligament), 109–10, 351

Pee-blocking, 193

Pelvis, anatomy of, 111–14

Penis, 198

Peripheral artery disease, 149

Peripheral nervous system (PNS), 128–29, 138, 140

Peripheral neuropathy (PN), 131

Phagocytes, 154

Phalanges, 124

Pharynx, 160

Pineal gland, 169, 172–73

Piriformis, 113, 417–18

Piriformis syndrome, 417–28

Pitta, 29, 32–33, 253–55

Pituitary gland, 169, 170, 173–74

Pivot joints, 88, 89

Plane joints, 88, 89

Plantar aponeurosis, 324

Plantar fasciitis, 324–29

Plantar flexion, 95, 108

Plasticity, 136

Plato, 276, 606

“Playing the edge,” 134, 135, 281

Pleural effusion, 166

PN. See Parasympathetic nervous system; Peripheral neuropathy

Pneumonia, 165

PNF (proprioceptive neuromuscular facilitation), 141

PNS (peripheral nervous system), 128–29, 138, 140

Posterior, as anatomical direction, 92

Posterior cruciate ligament (PCL), 109–10, 351

Postpartum reintegration, 584–86

Postural kyphosis, 463–71

Pradipika. See Hatha Yoga Pradipika

Prakriti, 23, 24, 27, 30, 601

Prana

cultivation of, 6

definition of, 6

history of, 8

Prana-vayu, 31

Pranayama

asana practices and, 282, 287, 289, 294–95

assessment, 255–58

benefits of, 289–90

etymology of, 287

history of, 14, 288–90

techniques, 295–307

Pranidhana, 219

Prasna Upanishad, 289

Pratiloma pranayama, 302, 307

Pratyahara, 276, 311, 313, 551–52

Prayatna, 289

Pregnancy, 573–84

Presence, attentive, 227–28

Primary care, 62–63

Prolactin, 173

Pronation, 95

Prone, as anatomical direction, 92

Proprioception, 139–42, 610

Proprioceptive neuromuscular facilitation (PNF), 141

Prostate gland, 197

Prostatitis, 192–93, 591–92

Protraction, 95, 96

Proximal, as anatomical direction, 90, 92

Pseudosciatica, 418

Pseudoscience, 21, 172

Psoas, 113, 119–20

Psoriasis, 79

Psychosis, 551

PTH (parathyroid hormone), 174

Puja, 10

Pulmonary edema, 166

Pulmonary embolism, 166

Pulmonary hypertension, 166

Punya mandala, 219, 222, 223

Puraka, 290–93

Purusha, 23, 27, 601

Pyelonephritis, 192

Q

Quadratus lumborum (QL), 120, 439

stretching, 442–44

Quadriceps, 110, 352

R

RA (rectus abdominus), 115, 116

Rajas, 24

Rajastic state, 554

Raja yoga, 5, 8

Rakta dhatu, 36

Ramaswami, Srivatsa, 289

Ramayana, 4

Range of motion (ROM), 90, 104, 246, 248–50

Ranjaka pitta, 33

Rasa dhatu, 36

Rashes, 78

Rechaka, 293–94

Rectus abdominus (RA), 115, 116

Rectus capitis, 121

Registered Yoga Schools (RYSs), 205, 214

Registered Yoga Teachers (RYTs), 205, 214

Reich, Wilhelm, 278

Releasing hormone (RH), 171

Remodeling, 97

Renal failure, 192

Reproductive system

cultivating healthy, 202, 569–93

development in understanding of, 195

female, 198–200, 571–91

fertilization and, 200–201

male, 196–98, 591–93

pathologies of, 201–2

Respiratory Care Practitioner, scope of practice for, 211–12

Respiratory system

anatomy of, 159–64

cultivating healthy, 166–67

development in understanding of, 157–59

pathologies of, 164–66

Retraction, 96

RH (releasing hormone), 171

Rhomboids, 121

Rib breathing, 162

Rib cage, 163–64

RICE (rest, ice, compression, elevation) method, 342, 381–82

Rigveda, 4, 7, 18, 23, 127, 143, 289, 602

Robbins, Tom, 133

Rogers, Carl, 229–30, 614

ROM (range of motion), 90, 104, 246, 248–50

Röntgen, Wilhelm, 46

Roosevelt, Eleanor, 231

Rosen, Richard, 290

Rotation

external, 94, 96

internal, 94, 96

Rotator cuff tears, 509–17

RYSs (Registered Yoga Schools), 205, 214

RYTs (Registered Yoga Teachers), 205, 214

S

Sabat, Steven, 557

Sacral plexus, 138, 139

Sacroiliac (SI) joint

anatomy of, 428–29

dysfunction, 428–38

movement of, 96, 118

Sacrum, 118, 428

Saddle joints, 88, 89

Sadhaka pitta, 33

Sagittal plane, 93

Saint-Exupery, Antoine de, 143

Salivary glands, 181

Salt, 193

Samadhi, 9, 276, 310, 313, 552

Samana-vayu, 31–32

Samasthihi, 280

Samaveda, 18

Sama vritti pranayama, 296, 306

Samhitas, 19

Samkhya philosophy, 19, 22–23, 35, 219, 601

Samskaras, xix, 5

Sankalpa, 222, 263

Santosa, 552

Sarcoidosis, 165–66

Sarcomeres, 100

Sarngadhara, 20, 21, 25–26, 30, 31

Satipatthana, 19

Sattva, 23–24

Satya, 220, 232

Scalenes, 121

Scapula, 121, 122

Schiffmann, Erich, 133–34

Schwann, Theodor, 47

Science, xviii, 3, 17–18, 20, 26, 39–41, 43, 47–48, 52–54, 62, 65, 83, 143, 172, 205, 381, 557, 570, 589

Scientific medicine

approach of, 39

efficacy and limitations of, 52–55

history of, 40–48

holistic medicine vs., 56–57

integrating, with other approaches, 59–61

questions arising from, 48–49

SCMs (sternocleidomastoids), 121

Scoliosis, 98, 485–88

Sebaceous glands, 77

Secondary care, 63–64

Self-actualization, 230

Self-transformation, 11, 135, 206–7, 273–4, 278, 281, 289, 309

Servetus, Michael, 45

Sesamoid bones, 86

The 7Es of Yoga Therapy Communications, 224–25, 263

Sex hormone disorders, 177

Shakti, 9, 10, 11

Shatkarma, 12

Shear, 135, 136

Shingles, 132

Shin splints, 346–49

Shirobhyanga, 132

Shiva, 11, 13, 121

Shiva Samhita, 11

Shoulder

adhesive capsulitis, 498–508

anatomy of, 121–23

frozen, 498–508

impingement syndrome, 517–31

movement of, 95–96, 123

rotator cuff tears, 509–17

SI joint. See Sacroiliac joint

Sitala Mata, 46

Sitali pranayama, 301–2, 307

Skeletal muscle, 99, 100–103, 105–6

Skeletal system

anatomy of, 83–89

cultivating healthy, 98

pathologies of, 97–98

See also Bones; Joints

Skin

anatomy of, 75–78

cultivating healthy, 79–81

pathologies of, 78–79

Skin cancer, 79

Skukra dhatu, 36

Sleep, 567–68

Slesaka kapha, 34–35

Small intestine, 183–84

Smith v. People, 208

Smooth muscle, 99–100

Snehana therapy, 98

Socrates, 276

Sodium, 193

Somatic nervous system (SoNS), 129

Somatics, 277–79

SoNS (somatic nervous system), 129

Spanda Karika, 11

Spine

anatomy of, 116–21

defects, 98

degenerative disc disease, 449–63

lumbar hyperlordosis, 439–48

postural kyphosis, 463–71

scoliosis, 485–88

spinal cord injury, 131

Spiritual assessment, 234–35

Spleen, 153

Splenius capitis, 121

State v. Hinze, 208

Steinbeck, John, 267

Sternoclavicular joint, 122

Sternocleidomastoids (SCMs), 121

Stetina v. State, 208

Stiles, Tara, 80

Stomach, 182–83

Stomach diseases, 185

Strength testing, 246–50

Stress, 553–54

Stress fractures, 136

Stretch reflex, 104, 381

Strokes, 131

Structural idiopathic scoliosis, 485–88

Subscapularis, 122, 123, 509

Substance abuse, 560–63

Sunburn, 79

Superficial, as anatomical direction, 92

Superior, as anatomical direction, 90, 92

Supination, 95

Supine, as anatomical direction, 92

Supraspinatus, 122, 123, 509

strengthening, 512

Suryabheda pranayama, 302–3, 307

Suśruta (Sushruta), 19, 20, 30, 33, 34, 35, 37, 602

Suśruta Samhitā, 19–20

Svadyaya, 219

Svetasvatara Upanishad, 9

Swatmarama, Swami, 11, 12, 13, 274, 276, 280

Sweat glands, 77

Swenson, David, 616

Synovial joints, 87–89

T

TA (transverse abdominus), 115

Taittiriya Upanishad, 8

Tamas, 24

Tamastic state, 554

Tanmatras, 26, 28

Tantra, 8–12, 14, 172–3, 238, 319–20, 552, 599n

Tao Te Ching, 551

Tapas, 218–19, 281, 552

Tarpaka kapha, 34, 132

Tattvas, 22, 23–25, 26, 35

TBI (traumatic brain injury), 131

T cells, 153, 155, 610

TCM (traditional Chinese medicine), 55

Teeth, 181–82

Tendonosis, 335

Tendon rupture, 335

Tennis elbow, 531–38

Tension, 135–36

Teres minor, 122, 123, 509

strengthening, 512

Tertiary care, 64–65

Testes, 170, 176, 196–97

Thoracic Outlet Syndrome (TOS), 488–97

Throat, 180–81

Thymus, 153, 169, 170, 174

Thyroid disorders, 176–77

Thyroid gland, 170, 174

Thyroid-stimulating hormone (TSH), 173, 174

Todd, Mabel, 113

Toenails, 78

Tolle, Eckhart, 227, 618

Torsion, 135, 136

TOS (Thoracic Outlet Syndrome), 488–97

Trachea, 161

Traditional Chinese medicine (TCM), 55

Transverse abdominus (TA), 115

Transverse plane, 93

Trapezius, 121

Trataka, 12

Traumatic brain injury (TBI), 131

Tridosha, doctrine of, 29–35

TSH (thyroid-stimulating hormone), 173, 174

Tuberculosis, 165

Tuchman, Barbara, 43

Twain, Mark, 75

U

Udana-vayu, 31

Uddiyana bandha, 115

Ujjayi pranayama, 282, 287, 294–95, 306

Umbilicus, 115

Upanishads, 7–8, 9, 19, 23, 602. See also individual Upanishads

Urethra, 189, 191

Urinary incontinence, 192

Urinary system

anatomy of, 189–91

cultivating healthy, 193–94

pathologies of, 192–93

Urinary tract infections (UTIs), 192, 193

Uterus, 199–200

V

Vagbhata, 20, 32, 34

Vagina, 200

Vairagya, 282

Van Leeuwenhoek, Antonie, 45

Vasopressin, 171

Vata, 29, 30–32, 253–55

Vaughan, Kathleen, 573

Vedanta, 7

Vegetarianism, 611–12

Vertebrae, 117–19, 449

Vesalius, Andreas, 45, 47

Viloma pranayama, 299–300, 307

Vinyasa krama, 264, 284–85

Vipassana, 19, 227

Visama vritti pranayama, 296, 306

Vivekananda, Swami, 5, 8

Voltaire, 51, 195

Vritti pranayama, 296

Vulva, 200

Vyana-vayu, 32

W

Water, recommended amount of, 193

Watts, Alan, 310, 311

Weil, Andrew, xviii, 55

White, David G., 5–6, 599n, 601n, 613n

WHO (World Health Organization), 62

Wilber, Ken, 64, 65, 606

Wolff’s law, 135

Wrists

anatomy of, 124–25

pain and carpal tunnel syndrome, 539–50

Y

Yajuveda, 18

Yamas, 220

Yantra, 10

Yeoman, William, 418

Yoga

of action, 218–22

ayurveda and, 18, 210

benefits of, xviii

competitive, 617

definition of, 3–6

differentiating yoga therapy and, 205–8

as healing practice, xxii, 208, 596, 597

health benefits of, xxi–xxii

history of, 1–2, 5–6, 7–15, 598

individualizing, xxi–xxii, 275

menstruation and, 570–72

orthopraxy and, 597

philosophy of, 4

during pregnancy, 573–84

purpose of, 5, 551, 565

as self-transformation tool, 207

styles of, 4, 6, 271–72, 274–75

teaching, 206–7, 214–16, 217–18, 222

for women, 569–71

Yoga Alliance, 205, 214, 216, 606

Yoga Chudamani Upanishad, 303

Yoga Journal Conferences, 562

Yoga Sutra of Patanjali, 5, 8–9, 15, 22, 69, 207, 219, 227, 275, 278, 280, 289, 310, 313, 551, 565, 598, 609, 613, 617, 619

Yoga therapy

client and student interactions for, 222–23

communication skills for, 223–30

definition of, xxii, 210

differentiating yoga and, 205–8

future of, 595–96

goals of, xxiii

licensure and, 208–10

origin of, xxii

scope of practice for, 208, 210–16

as self-healing, 218

training and, 208–10

treatment plans for, 217, 262–69

See also Client assessments
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