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Praise for
The Science of Yoga

“Sifts through the barrage of reports to distinguish many of the truths from the falsehoods. . . . A fluid writer, Broad brings his narrative to life with brisk portraits of people who combine yoga knowledge with science. . . . A well-researched book that belongs in the library of every yogi.”

—Yoga Journal

“Popularly accessible, credibly researched, and breezily enjoyable. . . . Reading The Science of Yoga is like taking a carefree open-air automobile ride through yoga’s fascinating past and its incredibly diverse present. . . . Broad guides the reader through the complex maze . . . sorting useful from faddish, dangerous from benign.”

—Kansas City Star

“For anyone interested in yoga, [Broad] offers an objective, scientifically based study of the pros and cons of the ancient practice.”

—The Virginian-Pilot

“An impressive chronology of yoga launches the book, from Indus Valley clay seals portraying figures in yogic postures, c. 2500 BCE, through current studies concluding that yoga lessens spinal deterioration and equals or surpasses exercise in reducing stress, improving balance and diminishing fatigue. . . . Broad’s exploration of yoga’s benefits, hype and hedonism lend a 21st century context to this most ancient of human pursuits.”

—Seattle Times

“This is a must-read for yoga beginners and professionals . . . Informative, entertaining, and highly recommended.”

—Library Journal, starred review

“A fascinating, persuasive case for demythologizing yoga and recognizing its true value to mind and body.”

—Kirkus Reviews

“With dramatic writing and a flair for provocation . . . Broad takes readers through a whirlwind tour of yoga’s high and low points, declaring with examples of recent research its ability to calm the nerves, tone the body, revitalize sex, spark creativity, and heal injuries, as well as cause strokes and maim. . . . Broad’s report is an unusual and valuable addition to typical yoga books.”

—Publishers Weekly

“I enjoyed William Broad’s lively voice and the historical anecdotes he unearthed in his five years of research—and I even learned a few things about a topic I’ve researched for more than a decade. Broad shines when debunking various myths.”

—Yoga International

“A fascinating study of yoga’s past popularity and future potential.”

—Shelf Awareness

“A well-researched and carefully reasoned analysis that, on balance, powerfully validates yoga’s extraordinary healing potential.”

—Huff Post Books

“Enjoyable and highly informative.”

—xojane.com

“I’ve been doing yoga seriously for more than three decades, and I’ve got a couple of shelves full of yoga books. But this is the most important one I have read.”

—headbutler.com

“A much-needed analysis of a practice which is plagued by misinformation and blind faith.”

—Urban Yoga

“Scrupulously documented, well written, interesting, and informative. Above all, it’s fair.”

—Greenville Yoga

“Yoga, an ancient practice with millions of modern practitioners, has been the subject of overheated speculation and grandiose claims; it has been dismissed without warrant as well, underappreciated by some who might well benefit from it. The Science of Yoga is a lucid and long overdue account of what scientists have found in their attempts to ferret out the truth about what yoga can and cannot do to heal and make better the body and mind. It is a fascinating and important book.”

—Kay Redfield Jamison, Ph.D., author of An Unquiet Mind and Touched with Fire

“The Science of Yoga offers a riveting, much-needed, and clear-eyed look at the yoga mystique. In this myth-busting investigation, science journalist William Broad applies his firepower as an investigative journalist to pull back the curtain on the little-discussed world of yoga injuries and risks, while setting the record straight about the numerous potential benefits. Downward Dog will never look the same.”

—Daniel Goleman, author of Emotional Intelligence

“From a Pulitzer Prize—winning science writer, this fascinating book disentangles the truth about India’s greatest contribution to self-care. Though he is hard on the commercialization of yoga, William Broad is optimistic and hopeful in pointing the way to its future as a major force in preventing and treating disease.”

—Gail Sheehy, author of Passages in Caregiving

“Since its ‘discovery’ by the West in the nineteenth century, yoga has been constantly reinventing and repackaging itself, often as a panacea for all that ails Western man (and woman). In this compelling work of investigative journalism, William Broad exposes the ‘scientific’ claims made about yoga—from its much-vaunted healing powers to yogasms—to scientific scrutiny. The Science of Yoga is a wonderful read that any yoga practitioner thirsting for authenticity should study carefully before suiting up.”

—David Gordon White, author of Kiss of the Yogini and
J. F. Rowny Professor of Comparative Religion,
University of California, Santa Barbara

“After reading The Science of Yoga, I am even more awed by the magnificent complexities of the human body and mind, and astonished that we can exert so much control over this invisible realm through the practice of yoga. Broad has not only thoroughly researched his topic, he has lived it.”

—Alan Lightman, adjunct professor of Humanities at the
Massachusetts Institute of Technology and
author of Einstein’s Dreams
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To Nancy
In Memoriam




There is no subject which is so much wrapped up in mystery and on which one can write whatever one likes without any risk of being proved wrong.

—I. K. Taimni, Indian scholar and chemist,
on the obscurity of yoga





List of Illustrations

Headstand, Sirsasana

Extended Side Angle, Utthita Parsvakonasana

Triangle, Utthita Trikonasana

    Locust, Salabhasana

    Sun Salutation, Surya Namaskar
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    Head to Knee, Janu Sirsasana





Main Characters

EZRA A. AMSTERDAM (1936–). Cardiologist at the Medical School of the University of California at Davis. Led a 2001 study concluding that yoga improves aerobic conditioning.

BASU KUMAR BAGCHI (1895–1977). Scientist of Indian birth at the University of Michigan. Found that advanced yogis could slow but not stop their hearts.

KOVOOR T. BEHANAN (1902–1960). Yale psychologist born in India. Authored the 1937 book Yoga: A Scientific Evaluation.

HERBERT BENSON (1935–). Cardiologist at the Medical School of Harvard University. Found that meditators reduced their breathing, heart rate, and oxygen consumption. Authored in 1975 The Relaxation Response.

T. K. BERA (1949–). Director of research at Kaivalyadhama, the scientific ashram of Gune in the hills south of Bombay. Found advanced yogis skilled at slowing their metabolisms.

GLENN BLACK (1949–). Yoga teacher and bodyworker. Instructed at Omega Institute in Rhinebeck, New York. Spoke openly of yoga injuries.

THÉRÉSE BROSSE (1902–1991). French cardiologist. Showed that advanced yogis could slow their heart rate and blood flow.

LORI A. BROTTO (1975–). Sex researcher at University of British Columbia. Reported in 2002 and 2009 that fast breathing can result in sexual arousal.

MAYASANDRA S. CHAYA (1953–). Indian physiologist. Led team reporting in 2006 that yoga lowers the resting metabolic rate of practitioners and does so twice as effectively in women as in men.

BIKRAM CHOUDHURY (1946–). Yogi entrepreneur. Born in Calcutta and based in Los Angeles. Founded Bikram hot yoga. Set up hundreds of licensed and franchised studios around the globe.

CAROLYN C. CLAY (1980–). Sports scientist at Texas State University. Led 2005 study reporting that yoga has few cardiovascular benefits.

KENNETH H. COOPER (1931–). Physician who coined the term aerobics and advocated energetic sports. Reported few cardiovascular benefits from calisthenics, isometrics, and low-impact exercise.

JAMES C. CORBY (1945–). Physician at Stanford University School of Medicine. Led team reporting in 1978 that people in Tantric meditation undergo a number of physiologic arousals.

INDRA DEVI (1899–2002). Actress turned yogini. Studied with Gune and Krishnamacharya. Taught in Hollywood, Russia, and Argentina. Popularized yoga in her 1953 book Forever Young, Forever Healthy.

VIKAS DHIKAV (1974–). Medical doctor at Ram Manohar Lohia Hospital, New Delhi. Led team reporting in 2010 that men and women who take up yoga enjoy wide improvements in their sex lives.

CTIBOR DOSTÁLEK (1928–2011). Czech neurophysiologist. Studied advanced yogis and reported that their brains exhibited waves of excitement indistinguishable from those of lovers.

GEORG FEUERSTEIN (1947–). Indologist of German birth. Authored or coauthored more than thirty books, including Yoga for Dummies. Served as editor of International Journal of Yoga Therapy.

LOREN FISHMAN (1940–). Yogi and physician in New York City who specialized in rehabilitation medicine. Employed yoga. Wrote books on yoga for arthritis, back pain, and other afflictions.

JASON K. Y. FONG (1962–). Neurologist at Queen Mary Hospital, Hong Kong. Led team reporting in 1993 that a practitioner suffered a major stroke. Warned that stressful poses can cripple or kill.

MAKRAND M. GORE (1960–). Senior researcher at Kaivalyadhama, the scientific ashram of Gune south of Bombay. Studied how long advanced yogis could endure an airtight pit.

ELMER GREEN (1917–). Psychologist at the Menninger Foundation. Studied how Swami Rama used his mind alone to redirect blood flow and how students used relaxation to foster states of creative reverie.

JAGANNATH G. GUNE (1883–1966). Indian yogi and educator. Began what is considered to be the world’s first major experimental study of yoga in 1924 at his ashram south of Bombay. Guided the field’s development for decades.

MARSHALL HAGINS (1957–). Physical therapist at Long Island University. Participated in 2007 study that found yoga fails to meet the minimum aerobic recommendations of medical and government groups.

STEVEN H. HANUS (1954–). Physician at the Medical School of Northwestern University. Led team reporting in 1977 that a yoga practitioner suffered a major stroke after doing the Shoulder Stand.

B. K. S. IYENGAR (1918–). Yogi innovator. Studied with Krishnamacharya. Authored the 1965 book Light on Yoga, a global bestseller. Originated a precise style practiced around the world.

EDMUND JACOBSON (1888–1983). Physician at the University of Chicago. Taught patients how to undo muscle tension as a way to lift moods and promote healing. Authored the 1929 book Progressive Relaxation.

VIRGINIA E. JOHNSON (1925–). Sex researcher at Washington University in Saint Louis. Coauthored in 1966 Human Sexual Response. Documented long orgasms in women.

K. PATTABHI JOIS (1915–2009). Yogi innovator. Studied with Krishnamacharya. Founded style known as Ashtanga, after the eight rules of spiritual living in Patanjali’s Yoga Sutras.

CARL JUNG (1875–1961). Swiss psychiatrist and founder of analytical psychology. Pioneered the academic study of kundalini, a yogic state characterized by strong body currents, especially up the spine. Warned in 1938 that the experience could result in madness.

SAT BIR KHALSA (1951–). Yogi and neurophysiologist at the Medical School of Harvard University. Directed many investigations of yoga, including its ability to promote sleep and reduce stage fright in musicians.

BARRY KOMISARUK (1941–). Sex researcher at Rutgers University. Studied the nature of the human orgasm and women who can think themselves into states of ecstasy.

GOPI KRISHNA (1903–1984). Kashmiri mystic. Spoke and wrote openly about his kundalini arousal. Characterized the experience as sexual in nature and a source of creativity.

TIRUMALAI KRISHNAMACHARYA (1888–1989). Guru to modern gurus. Taught yoga in Mysore, India. Trained a number of gifted students who spread modernized yoga around the globe.

WILLIAM H. MASTERS (1915–2001). Sex researcher at Washington University in Saint Louis. Coauthored the 1966 book Human Sexual Response. Documented fast breathing as a regular part of sexual arousal.

TIMOTHY MCCALL (1956–). Doctor and medical editor of Yoga Journal. Authored in 2007 Yoga as Medicine. Recommended that general yoga classes avoid Headstands because of the risk of injury.

RINAD MINVALEEV (1965–). Russian physiologist at Saint Petersburg State University. Led team reporting in 2004 that the Cobra position raises blood levels of testosterone, a primary sex hormone in men and women.

WILLIBALD NAGLER (1929–). Physician in Manhattan at the Weill Medical College of Cornell University. Described in 1973 a case study in which a stressful pose resulted in a major stroke.

ANDREW NEWBERG (1966–). Neuroscientist at the University of Pennsylvania Medical Center. Reported in 2009 that yoga activates the right brain—the side associated with creativity.

DEAN ORNISH (1953–). Physician known for promoting lifestyle changes to fight heart disease. Reported evidence in 2008 that yoga can lengthen cellular life spans, implying that it may fight aging.

PATANJALI (C. 400 CE). Ancient guru. Compiled Yoga Sutras, a collection of aphorisms about spiritual living. Urged cleanliness, good posture, breath control, ethical restraint, concentration, and meditation.

N. C. PAUL (C. 1820–1880). Indian medical doctor schooled in Calcutta. Performed what is regarded as the world’s first scientific study of yoga. Authored the 1851 book A Treatise on the Yoga Philosophy.

LARRY PAYNE (1944–). Yoga teacher and therapist in Los Angeles. Served as founding president of the International Association of Yoga Therapists. Coauthored the book Yoga for Dummies.

DALE POND (1955–). Health-care specialist who investigated mystics. Helped found the Institute for Consciousness Research, a Canadian group that studied kundalini as a source of creativity.

PAUL POND (1944–). Physicist turned mystic investigator. Helped found the Institute for Consciousness Research.

JOHN P. PORCARI (1955–). Exercise physiologist at the University of Wisconsin. Participated in 2005 study that found vigorous yoga produced few aerobic benefits.

SWAMI RAMA (1925–1996). Yoga celebrity. Came to the United States from India in 1969. Underwent scientific testing in 1970 at the Menninger Foundation and displayed mental control over blood flow.

RAMAKRISHNA (1836–1886). Hindu mystic. Described the physical sensations of kundalini running up his spine.

MEL ROBIN (1934–). Yogi scientist. Worked for decades at Bell Telephone Laboratories before studying the science of yoga. Authored books in 2002 and 2009 on the inner repercussions.

W. RITCHIE RUSSELL (1903–1980). British neurologist at Oxford University. Warned in 1972 that extreme bending of the neck in strenuous yoga poses can result in debilitating strokes.

LEE SANNELLA (1916–2010). San Francisco psychiatrist. Authored a 1976 book arguing that kundalini leads to enlightenment rather than madness. Helped found the Kundalini Crisis Clinic.

BETH SHAW (1966–). Los Angeles entrepreneur. Founded YogaFit, a vigorous style that combines push-ups, sit-ups, and other repetitive exercises with yoga postures.

RANJIT SINGH (1780–1839). Maharajah of the Punjab. Sponsored a yogi’s live burial in 1837, providing an early case study for the science of yoga.

SWAMI SIVANANDA (1887–1963). Guru to modern gurus. Taught Swami Vishnudevananda, who authored The Complete Illustrated Book of Yoga and popularized the Sivananda style.

TARA STILES (1981–). Fashion model turned yoga teacher. Opened a Manhattan studio, Strala. Authored the 2010 book Slim Calm Sexy Yoga.

CHRIS C. STREETER (1957–). Psychiatrist and neurologist at the Boston University School of Medicine. Led studies reporting in 2007 and 2010 that the brains of yogis show increases in a neurotransmitter that acts as an antidepressant.

JILL BOLTE TAYLOR (1959–). Neuroscientist at the Indiana University School of Medicine. Experienced right-brain euphoria after a left-brain stroke, as recounted in her 2008 book, My Stroke of Insight.

PATRICIA TAYLOR (1953–). Money manager turned sex therapist. Studied Tantra and authored the 2002 book Expanded Orgasm.

SHIRLEY TELLES (1962–). Indian physician and researcher. Led team reporting in 2011 that yoga can ease rheumatoid arthritis, a painful inflammation of the joints.

KEVIN J. TRACEY (1957–). Immunologist at North Shore University Hospital on Long Island. Reported in 2002 that the vagus nerve—a major target of yogic stimulation—wields control over the immune system.

AUREL VON TÖRÖK (1842–1912). Director of the Anthropological Museum in Budapest. Led a 1896 study of two yogis claiming to go into deathlike trances.

KATIL UDUPA (1920–1992). Doctor and medical research director at the Benares Hindu University. Reported in 1974 that yoga can increase the production of testosterone, a sex hormone.

RICHARD USATINE (1956–). American physician. Helped run the family medicine program at the UCLA School of Medicine. Coauthored the 2002 book Yoga Rx.

AMY WEINTRAUB (1951–). Yoga teacher based in Tucson. Authored the 2004 book Yoga for Depression. Founded LifeForce yoga, a style designed for mood management.

CARL VON WEIZSÄCKER (1912–2007). German physicist who determined how big stars like the sun shine. Vouched for Gopi Krishna as a genuine mystic and advocated the serious study of kundalini.

DAVID GORDON WHITE (1953–). Professor of religion at the University of California, Santa Barbara. Argued that the ancient yogis sought a mental state corresponding to the bliss of sexual orgasm.

NAN WISE (1957–). Sex researcher at Rutgers University. Scanned the brains of women who can think themselves into ecstasy.

YOGANANDA (1893–1952). Celebrated yogi. Moved in 1920 from India to the United States. Authored the 1946 book Autobiography of a Yogi, the story rich in supermen and supernatural feats.

PUNJAB YOGI (C. 1837). Mystic showman. Underwent live burial in 1837 before the court of Ranjit Singh, maharajah of the Punjab. The feat became an early case study in the science of yoga.





Styles of Yoga

ANUSARA. Lighthearted. Puts emphasis on alignment of limbs and upbeat philosophy. Uses props to ease postures.

ASHTANGA. Serious. Features linked poses that flow together, as in Sun Salutation. Ties breath to postural flow. Physically demanding.

BIKRAM. Hot and sweaty. Heats practice room to loosen joints and muscles. Features twenty-six poses and two breathing exercises. Challenging.

FLOW. Graceful. Common name for styles with interconnected poses.

HATHA. Ancestral. The forerunner of all postural yoga, from medieval India. Modern forms tend to be gentle.

IYENGAR. Precise and popular. Focuses on alignment and holding poses. Uses blocks, straps, and blankets to improve positioning and avoid injury. Trains instructors for at least two years, versus weeks for many styles.

KRIPALU. Introspective. Puts emphasis on slowly introducing more challenging poses and holding them longer. Stresses awareness.

KUNDALINI. Intense. Focuses on breathing, chanting, and meditating more than postures. Seeks to awaken kundalini energy at base of spine.

POWER. Ashtanga on steroids. Many variations.

SIVANANDA. Thorough. Promotes lifestyle of moderate poses, breathing, relaxation, vegetarian diet, and cheerful attitude.

VINIYOGA. Gentle. Puts emphasis on Sun Salutations as warm-ups for more vigorous stretching.

VINYASA. Fluid. Links body movements with breath in a continuous flow. A yoga ballet.

YOGAFIT. Athletic. Targets gyms and health clubs. Mixes poses with sit-ups, push-ups, and other exercises.





Chronology





	BCE




	c. 2500

	Clay seals of the Indus Valley civilization show figures in poses that some scholars consider the earliest known precursors of yoga. The feet of the sitting figures are tucked beneath the torso, near the genitals. The depicted individuals are seen as seeking inner heat for magic power.




	438

	Athens dedicates the Parthenon.




	CE




	c. 400

	Patanjali writes Yoga Sutras, a series of aphorisms on enlightenment. It describes the value of sitting comfortably for meditation but says nothing of body twists and rearrangements despite its regular citation as a founding document of postural yoga.




	c. 600

	Tantra emerges in India and begins to spread through Asia. It worships female deities, roots its ceremonies in human sexuality, seeks supernatural powers for material gain, and cloaks its rites in secrecy.




	c. 950

	Erotic sculptures of the Lakshmana temple at Khajuraho in central India depict orgies, echoing Tantric themes.




	c. 1200

	Gorakhnath, a Hindu ascetic of western India, fuses traditions of Tantra and body discipline into Hatha yoga. The goal is to speed enlightenment.




	1288

	Marco Polo visits India.




	
c. 1400


	Swatmarama writes Hatha Yoga Pradipika, an early text that survives to modern times. It describes fifteen postures and many techniques of physiologic arousal.




	1588

	A Tantric text details a magic rite meant to let a man seduce a woman against her will.




	c. 1650

	The Yoni Tantra advises yogis to revere the female sex organ and engage in vigorous intercourse. Suggested candidates include sisters, actresses, and prostitutes.




	1687

	Newton posits universal gravitation and three laws of motion.




	c. 1700

	The Gheranda Samhita, a Hatha text, describes thirty-two postures and many techniques of physiologic arousal.




	1772

	Calcutta becomes the capital of British India.




	1837

	A wandering yogi undergoes live burial at the court of Ranjit Singh, the maharajah of the Punjab. The interment lasts forty days and becomes a legendary wonder.




	1849

	Thoreau tells a friend that he considers himself a yogi—the first known instance of a Westerner making that claim.




	1851

	N. C. Paul authors A Treatise on the Yoga Philosophy, considered the first scientific study of yoga. It seeks to explain how yogis maintain what the Indian doctor calls states of “human hibernation” and looks to yoga breathing for clues to metabolic slowdowns.




	1859

	Darwin authors On the Origin of Species.




	1896

	Scientists study two yogis at the Millennial Exposition in Budapest who appear to go into deathlike trances.




	1918

	Carl Jung treats a female client in the throes of kundalini arousal—a rush of body energy that runs from her perineum, to her uterus, to the crown of her head. His fascination with the state, central to advanced yoga, marks the beginning of Western debate on whether it results in madness or enlightenment.




	
1922


	Gandhi is arrested for sedition during his campaign of noncooperation with the British.




	1924

	Jagannath G. Gune founds an ashram south of Bombay and embarks on a major experimental study of yoga as part of a comprehensive effort to improve its image.




	1926

	Gune reports that the Headstand and Shoulder Stand promote blood circulation but not high pressure, casting the poses as a gentle means of physical renewal.




	1927

	Gune advises Gandhi on how to treat high blood pressure.




	1929

	Edmund Jacobson, a Chicago physician, authors Progressive Relaxation. It describes how easing the muscles can treat everything from headaches to depression, echoing the techniques of yoga.




	1931

	Gune publishes Asanas, the term for yoga postures. The book omits any reference to supernatural feats or Tantric rites and instead focuses on health and fitness.




	1932

	Kovoor T. Behanan, a Yale psychologist, arrives at Gune’s ashram to study yoga.




	1932

	Scientists split the atom.




	1933

	The maharajah of Mysore in southern India hires Tirumalai Krishnamacharya to run the palace yoga studio. In time, his students become yoga’s most influential gurus.




	1934

	The Mysore palace sends Krishnamacharya to study Gune’s methods.




	1937

	Behanan of Yale reports on experiments in yogic breathing that produce “a retardation of mental functions.”




	1938

	Jung calls kundalini a “deliberately induced psychotic state” that can result in “real psychosis.”




	1945

	The first atom bomb explodes.




	1946

	Yogananda in Autobiography of a Yogi tells of mystic supermen who can read minds, see through walls, and bring the dead back to life.




	1947

	India becomes an independent state.




	1953

	Indra Devi authors Forever Young, Forever Healthy—the first yoga book to widely popularize the objective of ultimate health.




	1957

	Basu Kumar Bagchi, a scientist at the University of Michigan and onetime confidant of Yogananda, reports that yogis can achieve “an extreme slowing” of such life basics as respiration and heart rate.




	1961

	Bagchi reports that advanced yogis can slow but not stop their hearts—a finding that contradicts ages of miraculous claims.




	1962

	Scientists at Gune’s ashram find that yogis in an airtight pit can withstand live burial for hours rather than weeks.




	1965

	B. K. S. Iyengar authors Light on Yoga, which becomes a global bestseller. It features the language of medicine and promotes yoga as aligned with science.




	1969

	Astronauts land on the moon.




	1970

	In a laboratory, Swami Rama demonstrates mental control over blood flowing through his palm, warming and cooling different sides.




	1972

	W. Ritchie Russell, a British scientist and physician, warns that pronounced bending of the neck in yoga can result in strokes and crippling disabilities.




	1973

	Scientists report the first of what turn out to be a number of gruesome yoga strokes.




	1974

	Scientists at Benares Hindu University find that yoga prompts rises in testosterone—the first evidence from a clinical laboratory that yoga can enhance sexuality.




	1975

	Herbert Benson, a physician at Harvard, reports that meditators can lower their respiratory rate, heart rate, blood pressure, and oxygen consumption. He calls the relaxed state hypometabolism.




	
1976


	Lee Sannella, a San Francisco psychiatrist, authors a book on kundalini arousal and concludes from case studies that it promotes spiritual uplift rather than psychosis.




	1976

	Sannella opens the Kundalini Crisis Clinic.




	1977

	Voyager 1 blasts off for Jupiter and Saturn.




	1978

	Scientists at Stanford University report that people in Tantric meditation undergo a variety of physiologic arousals—the reverse of yoga’s usual promotion of calm serenity.




	1983

	Swedish scientists find that advanced yogis who breathe fast can do so without light-headedness or passing out.




	1985

	Czech scientists report that Tantric poses can generate surges of brain waves similar to those of lovers.




	1987

	The Spiritual Emergency Network finds that the typical caller to its help line is a woman with questions about kundalini.




	1991

	The Cold War ends.




	1992

	Scientists at Rutgers report that some women can think themselves into states of sexual ecstasy—an ability known clinically as spontaneous orgasm and popularly as thinking off.




	1998

	The National Institutes of Health begins spending public funds on yoga research, starting a wave that builds slowly in size to address such conditions as diabetes, arthritis, insomnia, depression, and chronic pain.




	2001

	Italian scientists report that repeating a mantra reduces respiration by about half, calming the mind.




	2001

	A research team at the University of California at Davis finds that yoga boosts aerobic conditioning and meets the “current recommendations to improve physical fitness and health”—a claim the sports establishment doubts and eventually seeks to disprove.




	
2002


	Scientists at the University of British Columbia report that fast breathing can result in sexual arousal.




	2002

	The Consumer Product Safety Commission detects a sharp rise in yoga injuries.




	2003

	Yogani, an American Tantric, debuts on the Internet and draws thousands to his methods of kundalini arousal.




	2004

	Yogani calls kundalini a code word for sex.




	2004

	Russian scientists find that the Cobra position causes blood levels of testosterone to rise.




	2004

	Medical doctors report that fast yoga breathing ruptured a woman’s lung.




	2005

	Analysts at the University of Virginia review seventy studies and find that yoga promotes cardiovascular health.




	2006

	Indian scientists report that yoga cuts the basal metabolic rate by 13 percent, threatening students with “weight gain and fat deposition.” The finding contradicts a tradition of slenderizing claims.




	2006

	Graduates of More University in California report an experiment in which a woman stayed in an orgasmic state for eleven hours.




	2007

	Scientists at Columbia and Long Island universities report that vigorous yoga fails to meet the minimum aerobic recommendations of medical and government groups.




	2007

	A team at Boston and Harvard universities find that the brains of yoga practitioners exhibit rises in a neurotransmitter that acts as an antidepressant.




	2008

	A team based at the University of California at San Francisco finds that yoga increases the production of telomerase, an enzyme linked to cellular longevity.




	2009

	The discovery of telomerase and its role in the human body wins a Nobel Prize.




	
2009


	Investigators at the University of Pennsylvania report that yoga can reduce hypertension and its precursors—factors linked to stroke and cardiovascular disease.




	2009

	Scientists in Philadelphia report that yoga activates the right brain—the side that governs creativity.




	2009

	A team at the University of British Columbia shows that fast breathing can heighten sexual arousal among healthy women as well as those with diminished sex drives.




	2010

	Analysts at the University of Maryland examine more than eighty studies and find that yoga equals or surpasses exercise in reducing stress, improving balance, diminishing fatigue, decreasing anxiety, lifting moods, and improving sleep.




	2010

	Indian scientists report that men and women who take up yoga enjoy wide improvements in their sex lives, including better desire, arousal, satisfaction, and emotional closeness with partners.




	2011

	Physicians in Taiwan find that yoga lessens the incidence of spinal deterioration.




	2011

	Indian scientists report that yoga can ease trauma from rheumatoid arthritis, a painful inflammation of the joints that afflicts millions of people.




	2011

	Connecticut researchers find that elderly women who take up yoga improve their sense of balance.













PROLOGUE

Yoga is everywhere among the affluent and the educated. The bending, stretching, and deep breathing have become a kind of oxygen for the modern soul, as a tour of the neighborhood shows rather quickly. New condo developments feature yoga studios as perks. Cruise ships tout the accomplishments of their yoga instructors, as do tropical resorts. Senior centers and children’s museums offer the stretching as a fringe benefit—Hey, parents, fitness can be fun. Hollywood stars and professional athletes swear by it. Doctors prescribe it for natural healing. Hospitals run beginner classes, as do many high schools and colleges. Clinical psychologists urge patients to try yoga for depression. Pregnant women do it (very carefully) as a form of prenatal care. The organizers of writing and painting workshops have their pupils do yoga to stir the creative spirit. So do acting schools. Musicians use it to calm down before going on stage.

Not to mention all the regular classes. In New York City, where I work, it seems like a yoga studio is doing business every few blocks. You can also take classes in Des Moines and Dushanbe, Tajikistan.

Once an esoteric practice of the few, yoga has transformed itself into a global phenomenon as well as a universal icon of serenity, one that resonates deeply with tense urbanites. In 2010, the city of Cambridge, Massachusetts, began illustrating its parking tickets with a series of calming yoga poses.

The popularity of yoga arises not only because of its talent for undoing stress but because its traditions make an engaging counterpoint to modern life. It’s unplugged and natural, old and centered—a kind of anti-civilization pill that can neutralize the dissipating influence of the Internet and the flood of information we all face. Its ancient serenity offers a new kind of solace.

An indication of yoga’s social ascendency is how its large centers often get housed in former churches, monasteries, and seminaries, the settings frequently rural and inspirational. Kripalu, on more than three hundred rolling acres of the Berkshires in western Massachusetts, was once a Jesuit seminary. Each year its yoga school graduates hundreds of new teachers. And they in turn produce thousands of new yogis and yoginis, or female yogis.

Even the White House is into yoga. Michelle Obama made it part of Let’s Move—her national program of exercise for children, which seeks to fight obesity. The First Lady talks about yoga on school visits and highlights the discipline at the annual Easter Egg Roll, the largest public event on the White House social calendar. Starting in 2009, the egg roll has repeatedly featured a Yoga Garden with colorful mats and helpful teachers. The sessions start early and go throughout the day.

On the White House lawn in 2010, an adult dressed as the Cat in the Hat—a character from the Dr. Seuss book—did a standing posture on one leg. A tougher demonstration featured five yogis simultaneously upending themselves in Headstands. At the 2011 event, the Easter Bunny did a tricky balancing pose. The children watched, played along, and took home a clear message about what the President and First Lady considered to be a smart way of getting in shape.

Yoga is one of the world’s fastest-growing health and fitness activities. The Yoga Health Foundation, based in California, puts the current number of practitioners in the United States at twenty million and around the globe at more than two hundred and fifty million. Many more people, it says, are interested in trying yoga. To spread the word, the foundation organizes Yoga Month—a celebration every September that blankets the United States with free yoga classes, activities, and health fairs.

By any measure, the activity is too widespread and its participants too affluent for advertisers and the news media to ignore. Health and beauty magazines do regular features. The New York Times, where I work, has run hundreds of articles and in 2010 began a regular column, Stretch. It has profiled everything from studios that offer hot yoga in overheated rooms to a gathering of thousands in Central Park that its organizers called the largest yoga class on record. A main attraction of that event was the corporate gifts. Participants got JetBlue yoga mats, SmartWater bottles, and ChicoBags filled with giveaways. The allure was so great that many people got stuck in entrance lines before a downpour chased everybody away.

Yoga may be in the air culturally. But it is also quite visibly a big business. Merchants sell mats, clothes, magazines, books, videos, travel junkets, creams, healing potions, shoes, soy snacks, and many accessories deemed vital to practice—as well as classes. Purists call it the yoga industrial complex. Increasingly, the big financial stakes have upended the traditional ethos. Bikram Choudhury, the founder of Bikram Yoga, a hot style, copyrighted his sequence of yoga poses and had his lawyers send out hundreds of threatening notices that charged small studios with violations. He is not alone. In the United States, yoga entrepreneurs have sought to enhance their exclusivity by registering thousands of patents, trademarks, and copyrights.

Market analysts identify yoga as part of a demographic known as LOHAS—for Lifestyles of Health and Sustainability. Its upscale, well-educated individuals are drawn to sustainable living and ecological initiatives. They drive hybrid cars, buy natural products, and seek healthy lifestyles. Yoga moms (a demographic successor to soccer moms) are an example. According to marketing studies, they tend to buy clothes for their children from such places as Mama’s Earth, its goods made from organic cotton, hemp, and recycled materials.

One factor that distinguishes modern yoga from its predecessors is its transformation from a calling into a premium lifestyle. Another is that women make up the vast majority of its practitioners, a fact that dramatically influences the nature of its marketplace. Women buy more books than men, read more, spend more on consumer goods, and pay more attention to their health and appearance.

Yoga Journal—the field’s leading magazine, founded in 1975—claims two million readers and identifies its audience as 87 percent women. It revels in their quality, citing high incomes, impressive jobs, and good educations. A brochure for prospective advertisers notes that more than 90 percent have gone to college.

The colorful pages of the magazine offer a vivid example of how companies target the demographic. Hundreds of ads promote skin-care products, sandals, jewelry, natural soaps, special vitamins and enzymes, alternative cures and therapies, smiling gurus, and ecofriendly cars. Each issue features an index to advertisers. One of my favorites is Hard Tail, a clothing line whose ads feature attractive women in striking poses. “Forever,” reads the minimalist copy.

Another is Lululemon Athletica, a hip brand of yoga clothing known for its form-fitting apparel, most especially its ability to shape and display the buttocks to best advantage. Recently, a market analyst identified Lulu’s signature item as the $98 Groove Pant, “cut with all kinds of special gussets and flat seams to create a snug gluteal enclosure of almost perfect globularity, like a drop of water.”

•  •  •

All of which bears on what yoga (as opposed to its accessories) does for the body and mind or, more precisely, on what gurus, spas, books, instructional videos, merchants, television shows, magazines, resorts, and health clubs say that it does.

In this regard, it is important to remember that yoga has no governing body. There’s no hierarchy of officials or organizations meant to ensure purity and adherence to agreed-upon sets of facts and poses, rules and procedures, outcomes and benefits. It’s not like a religion or modern medicine, where rigorous schooling, licensing, and boards seek to produce a high degree of conformity. And forget about government oversight. There’s no body such as the Consumer Product Safety Commission or the Food and Drug Administration to ensure that yoga lives up to its promises. Instead, it’s a free-for-all—and always has been. Over the ages, that freedom has resulted in a din of conflicting claims.

“The beginner,” notes I. K. Taimni, an Indian scholar, “is likely to feel repulsed by the confusion and exaggerated statements.” Taimni wrote that a half century ago. Today the situation is worse. For one thing, the explosion in publishing—print and electronic—has amplified the din into a cacophony. Another factor is the profit motive.

Billions of dollars are now at stake in public representations of what yoga can do, and the temptations are plentiful to lace declarations with everything from self-deception and happy imprecision to willful misrepresentations and shadings of the truth. Another temptation is to avoid any mention of damage or adverse consequences—a silence often rooted in economic rationalizations. Why tell the whole story if full disclosure might drive away customers? Why limit the sales appeal? Why not let the discipline be all things to all people?

Anyone who has done yoga for a while can rattle off a list of benefits. It calms and relaxes, eases and renews, energizes and strengthens. It somehow makes us feel better.

But beyond such basics lies a frothy hodgepodge of public claims and assurances, sales pitches and New Age promises. The topics include some of life’s most central aspirations—health, attractiveness, fitness, healing, sleep, safety, longevity, peace, willpower, control of body weight, happiness, love, knowledge, sexual satisfaction, personal growth, fulfillment, and the far boundaries of what it means to be human, not to mention enlightenment.

•  •  •

This book cuts through the confusion that surrounds modern yoga and describes what science tells us. It unravels more than a century’s worth of research to discern what’s real and what’s not, what helps and what hurts—and nearly as important, why. It casts light on yoga’s hidden workings as well as the disconcerting reality of false claims and dangerous omissions. At heart, it illuminates the risks and the rewards.

Many, it turns out, are unfamiliar.

•  •  •

I came to this book as a knowledgeable amateur. During my freshman year of college, in 1970, I got hooked on yoga because it felt good and seemed to make me healthier in body and mind. My first teacher said it was important to do some—even a little—every day. That’s always been my goal, despite the usual struggle with good intentions. Yoga has become a good friend to whom I turn no matter how crazy my life gets.

I began my research in 2006. My plan was simple. I’d track down the best science I could find and answer a lot of questions that I had accumulated over the decades, things I had wondered about but never had a chance to explore.

My first surprise was how yoga had morphed into a confusing array of styles and brands. I knew enough to understand that the origin of it all was Hatha yoga—the variety that centers on postures, breathing, and drills meant to strengthen the body and the mind (as opposed to the yogas of ethics and religious philosophy). Today, Hatha and its offspring are the most widely practiced forms of yoga on the planet, having produced scores of variations that range from local styles in most every country to such ubiquitous global brands as Iyengar and Ashtanga.

My enthusiasm for gyms and swimming also gave me a reasonable perspective on how yoga differs from regular exercise. In general (with exceptions we’ll study closely), it goes slow rather than fast, emphasizing static postures and fluid motions rather than the rapid, forceful repetitions of, say, spinning or running. Its low-impact nature puts less strain on the body than traditional sports, increasing its appeal for young people as well as aging boomers. In terms of physiology, it takes a minimalist approach to burning calories, contracting muscles, and stressing the body’s cardiovascular system. Perhaps most distinctively, it places great emphasis on controlling the breath and fostering an inner awareness of body position. Advanced yoga, in turn, goes further to encourage concentration on subtle energy flows. Overall, compared to sports and other forms of Western exercise, yoga draws the attention inward.

I began examining the yogic literature with a sense of wariness. Long ago, while working at the University of Wisconsin on a study of respiratory physiology, I came across a flat contradiction to one of modern yoga’s central tenets—that fast breathing floods the body and brain with revitalizing oxygen. In contrast, a textbook I was reading at the time said the pace of human respiration “can drop to one-half or rise to over one hundred times normal without appreciably influencing the amount of blood oxygenated.” I see now that, in 1975, I underlined that passage quite heavily.

Unfortunately, my survey lived up to my low expectations. Some books and authors shone brightly. (See Further Reading for a list.) But on the whole, I found the literature dull with dreaminess, assertions with no references, and a surprising number of obvious untruths. I wanted tips for tracking down good science but instead got a muddle. The writing, old and new, turned out to run toward the curiously dogmatic and, at best, to contain only a smattering of science. Much of it was similar to what Richard Feynman, a founder of modern physics, disparaged as cargo-cult science—that is, material that appears scientific but lacks factual integrity.

By contrast, my plunge into the scientific literature left me heartened. Federal officials at the National Institutes of Health in Bethesda, Maryland, run a wonderful electronic library of global medical reports known as PubMed, short for Public Medicine. It showed that scientists had written nearly one thousand papers related to yoga—the number rising in the early 1970s and soaring in recent years, with reports added every few days. The studies ranged from the flaky and superficial to the probing and rigorous. The authors included researchers at Princeton and Duke, Harvard and Columbia. Moreover, the field had gone global. Scientists in Sweden and Hong Kong were publishing serious papers.

But the closer I looked, the more I judged this body of information to be rather limited. Some general topics had been covered fairly well—for instance, how yoga can relax and heal. But many others were ignored, and much of the published science turned out to be superficial. For instance, studies for the approval of a new drug can require the participation of hundreds or even thousands of human subjects, the large numbers increasing the reliability of the findings. In contrast, many yoga investigations had fewer than a dozen participants. Some featured just one individual.

The superficiality turned out to have fairly obvious roots. Research on yoga was often a hobby or a sideline. It had no big corporate sponsors (there being no hope of discoveries that could lead to expensive pills or medical devices) and relatively little financial support from governments. Federal centers tend to specialize in advanced kinds of esoteric research as well as pressing issues of public health, with their investigations typically carried out at institutes and universities. In short, modern science seemed to care little.

The exception turned out to be areas where yoga intersected other disciplines or made bold claims strongly at odds with the conventional wisdom. Such crossroads proved to be scientifically rich. For instance, scientists interested in sports medicine and exercise physiology had lavished attention on yoga’s fitness claims. So, too, physicians had zeroed in on yoga’s reputation for safety.

The limitations of the current literature sent me casting a wide net, and I immediately made a big catch. It was a very old book—A Treatise on the Yoga Philosophy—written by a young Indian doctor and published in 1851 in Benares (now known as Varanasi), the ancient city on the Ganges that marks the spiritual heart of Hinduism. It came to my attention because a few Western scholars had referred to it in passing.

I got lucky and found that Google Books had recently scanned Harvard’s copy into its electronic archive, so I was able to download the whole thing in a flash. Its language was archaic. But the author had addressed the science of yoga with great skill, illuminating an important aspect of respiratory physiology that many authorities still get wrong today.

The book surprised me because I had been told that Indian research on yoga—though pioneering—was typically of poor quality. But I kept finding gems. A curious scientist, often working in India or born in India and doing research abroad, would address some riddle of yoga and make important finds. It happened not only with respiratory physiology but psychology, cardiology, endocrinology, and neurology. The scientists often acted with rigor, going against the day’s tide.

Intrigued, I traveled to India to learn more about these early investigators and eventually came to see them as a kind of intellectual vanguard. Their reports tended to predate the electronic archives of PubMed, making them all but invisible to modern researchers. But their findings turned out to be central to the field’s development.

As I widened my research, I had the great good fortune to sit at the feet of Mel Robin, a veteran yoga teacher and star of yoga science. Mel had worked at Bell Telephone Laboratories (the birthplace of the transistor, the heart of computer chips) for nearly three decades before turning to an investigation of yoga. His labor of love produced two massive books totaling nearly two thousand pages. What Mel did uniquely was roam far beyond the literature of yoga to show how the general discoveries of modern science bear on the discipline. His example encouraged the kind of independent thinking I had begun at the University of Wisconsin.

Over the years, the widening of my research brought me into contact not only with Mel but a wonderful variety of scientists, healers, yogis, medical doctors, mystics, federal officials, and other students of what science tells us about yoga. If science is the spine of this book, they are the flesh and blood.

My focus is practical. In places, the book touches on topics of Eastern spirituality—meditation and mindfulness, liberation and enlightenment—but makes no effort to explore them. Rather, it zeroes in relentlessly on what science tells us about postural yoga. I mean no disrespect to the Hindu religion or spiritual traditions that embrace the big picture. But if this book succeeds, it does so because it limits itself to a poorly known body of reductionist findings. Even so, I should note that I view the scientific process as limited and unable to answer the most important questions in life, as does any true believer. The epilogue explores what may lie beyond.

In the end, my examination revealed not only a wealth of findings but a remarkable lack of knowledge among yogis, gurus, and practitioners about the reports and investigations. This is pure speculation. But I’d be surprised if the community knows a hundredth or even a thousandth of what scientists have learned over a century and a half.

This book tells that story. In essence, it offers an impartial evaluation of an important social phenomenon that began to stir millennia ago. And if I may, it is the first to do so.

•  •  •

I have structured this book to start with issues of common interest and to end with topics that are less familiar. That flow, it turns out, parallels the development of scientific interest over the decades. So the book has a loose chronological organization.

The portrait of yoga that emerges is quite different in important respects from the usual claims. In some cases, the news is better.

For instance, a number of teachers credit yoga with powers of sexual renewal. The science not only confirms that claim but shows how specific poses can act as aphrodisiacs that produce surges of sex hormones and brain waves indistinguishable from those of lovers. More generally, recent clinical studies give substance to the idea that yoga can improve the sex lives of men and women, documenting how new practitioners report not only enhanced feelings of pleasure and satisfaction but emotional closeness with partners.

The health benefits also turn out to be considerable. While many gurus and how-to books praise yoga as a path to ultimate well-being, their descriptions are typically vague. Science nails the issue.

For example, recent studies indicate that yoga releases natural substances in the brain that act as strong antidepressants, suggesting great promise for the enhancement of personal health. Globally, depression cripples more than one hundred million people. Every year, its hopelessness results in nearly a million suicides.

Amy Weintraub, a major figure in this book, recounts how yoga saved her life by cutting through clouds of despondency.

But if some findings uplift, others contradict the onslaught of bold claims and proffered cures.

Take body weight—a topic of enormous sensitivity for anyone trying to look good. For decades, teachers of yoga have hailed the discipline as a great way to shed pounds. But it turns out that yoga works so well at reducing the body’s metabolic rate that—all things being equal—people who take up the practice will burn fewer calories, prompting them to gain weight and deposit new layers of fat. And for better or worse, scientists have found that the individuals most skilled at lowering their metabolisms are women. Of course, other aspects of yoga do fight pounds successfully. The discipline builds body awareness and its calming influence can help reduce stress eating. Most yoga teachers are lithe, not lumpy. But when yoga succeeds at weight control, the scientific evidence suggests that it does so in spite of—not because of—its basic impact on the human metabolism.

That’s one of yoga’s dirty little secrets. It turns out there are plenty of others, some quite significant.

Yoga has produced waves of injuries. Take strokes, which arise when clogged vessels divert blood from the brain. Doctors have found that certain poses can result in brain damage that turns practitioners into cripples with drooping eyelids and unresponsive limbs.

Darker still, some authorities warn of madness. As Carl Jung put it, advanced yoga can “let loose a flood of sufferings of which no sane person ever dreamed.” Many yoga books cite Jung approvingly but always seem to miss that quote. Even so, it represented his considered opinion after two decades of study and reflection.

Overall, the risks and benefits turned out to be far greater than anything I ever imagined. Yoga can kill and maim—or save your life and make you feel like a god. That’s quite a range. In comparison, it makes most other sports and exercises seem like child’s play.

My research has prompted me to change my own routine. I have deemphasized or dropped certain poses, added others, and in general now handle yoga with much greater care. I hope you benefit, too.

I see this book as similar to informed consent—the information that the subjects of medical experiments and novel treatments are given to make sure they understand the stakes, pro and con.

To me, the benefits unquestionably outweigh the risks. The discipline on balance does more good than harm. Still, yoga makes sense only if done intelligently so as to limit the degree of personal danger. I’m convinced that even modest precautions will avert waves of pain, remorse, grief, and disability.

• • •

The heroes of this book are the hundreds of scientists and physicians who toiled inconspicuously over the decades to uncover the truth despite the obstacles of scarce funding and institutional apathy. Their early inquiries not only began the process of illuminating yoga but, as it turns out, produced a remarkable side effect. They helped transform the nature of the discipline.

Yoga at the start was an obscure cult steeped in magic and eroticism. At the end, it fixated on health and fitness.

To my surprise, it turned out that science played an important role in the modernization. As investigators began to show how the ostensible wonders of yoga had natural explanations, the discipline worked hard to reinvent itself. A new generation of gurus downplayed the rapturous and the miraculous for a focus on material well-being. In essence, they turned yoga on its head by elevating the physical over the spiritual, helping create the secular discipline now practiced around the globe.

The first chapter details this upheaval. The tale is important not only for revealing the origins of the health agenda but for introducing main characters and themes. For instance, it turns out that a number of yoga miracles—if demonstrably untrue—nonetheless involve major alterations of physiology that can produce a wealth of real benefits. They can lift moods. They can fight heart disease. The newest research indicates that they may even slow the body’s biological clock.
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