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For decades, medicine saw men and women as essentially the same physically except in the

area of reproduction. However, a new and groundbreaking science of gender-specific medicine

has discovered astonishing distinctions between male and female bodies. From the thickness

of our skin to the signs of a heart attack to ways we metabolize drugs, the sexes have

significant physiological differences. But, what do these differences mean to you and your

doctor?In this groundbreaking book, internationally respected academic physician and lecturer,

Dr. Marianne Legato pulls together more than a decade of research into sex-specific health.

The result is a powerful tool for anyone interested in the critical nuances in the ways men and

women might present symptoms or be treated for disease. It’s a book that will not only change

the way you think about women’s health, it just might save your life.
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Introduction Eve’s Rib is not just about women’s health, but about the health of both sexes

and the new science of gender-specific medicine. Until now we’ve acted as though men and

women were essentially identical except for the differences in their reproductive function. In

fact, information we’ve been gathering over the past ten years tells us that this is anything but

true, and that everywhere we look, the two sexes are startlingly and unexpectedly different not

only in their normal function but in the ways they experience illness.As a rigorously trained

biomedical scientist, I’ve always been interested in the excitement of exploring a new idea and

finding out how to prove it true or false. Until the last decade, we’ve made the assumption in

medicine that it’s necessary to study only men, and that the data we harvest can be

extrapolated to women without modification. To a certain extent, the assumption was forced

upon us: studying women, particularly premenopausal women, is not without risk both to the

subject herself and to a fetus that might be conceived during the course of an investigation.

Thus, we’ve found it difficult to recruit women for stud; unless their reproductive years were

behind them, and those supporting research have been justifiably wary of incurring huge

damages as a consequence of harming an unborn child. Furthermore, because of the cyclic

variations in younger women’s hormonal levels, any investigation that included them would

require larger numbers of them than of men to really come to a firm conclusion about whether



or not gender differences exist. So we’ve excused ourselves—and women—from including

them in biomedical investigation on the grounds of its being too dangerous and too expensive—

even unfeasible in terms of finding sufficient numbers—to do so. But all that has begun to—and

must—change.It has been women themselves who have demanded a change in the way

American scientists and doctors do business. With an increasingly more coherent and powerful

voice, women have forced the federal government and the biomedical establishment it

supports to define the differences between males and females. The results have been nothing

short of astonishing. As we compare men and women, we are finding that in every system of

the body, from the very hairs of our heads to the way our hearts beat, there are significant and

unique sex-based differences in human physiology. The new data are transforming the way we

prevent and treat disease. We are refashioning our male models of health and illness by asking

questions we never even would have framed until we studied both sexes. The answers to those

questions are turning out to be completely unexpected and fascinating.We haven’t solved

every problem about the difficulties in studying women, particularly those still involved in

building their families. But as the Belmont conference observed, it is a principle of justice that if

women are to share in the benefits of medical research, they must also share in the risk that

research inevitably entails when we are testing the safety and usefulness of a new drug or

intervention. Every woman who wants more attention to her health must be willing to help

harvest the new information and bear a personal responsibility for helping to generate credible

answers to the questions that we are asking.Somehow, Eve’s gift of an apple to Adam became

a metaphor for our banishment from an ideal world of perfect harmony to an existence troubled

with suffering, sorrow, and eventually death. The reality is quite the opposite. If we are

courageous, persistent, and intelligent about using Eve’s gift to expand the new science of

gender-specific medicine, the next decade of research will inevitably produce significant

improvements in our ability to improve and lengthen human life. Eve’s Rib explains why.   

CHAPTER 1 Eve’s Question: “How Am I Different from Adam?” Unless they are focusing on

the reproductive system, most doctors have a tendency to treat patients as though they were

all the same sex: male. We consider patients’ stories of their illnesses, examine their bodies,

and interpret their laboratory tests as though gender were irrelevant. We even write

prescriptions the same way, seldom considering patients’ size or body composition, let alone

sex, to determine how their bodies will process and use a particular drug. Even our

understanding of what makes men and women different has been simplistic. (Many doctors

ascribe it all to hormones, which is only partly correct.) In short, we’ve practiced medicine as

though only a woman’s breasts, uterus, and ovaries made her unique—and as though her

heart, brain, and every other part of her body were identical to those of a man. It’s not that the

profession is overrun with poorly educated sexist practitioners. For the most part, rather, it’s the

way we have been educated, as though women were simply small men and data we have

about the male body were the standard for both sexes. Most of the information doctors use in

diagnosing and treating disease was gathered almost entirely from research on males.

Remarkably, it’s only recently that medical science has begun to grapple with the complex

factors that define a person as male or female.The notion that women and men are essentially

interchangeable isn’t new. If you want to know what a culture holds to be most important and

true, read its myths. Consider the story of Adam and Eve. As the crowning glory of the newly

created world, God transforms some clay into the first human—a male, perfect in every way. In

spite of the abundant richness of Paradise, however, Adam is lonely. Consider God, on the fifth

day, taking pity on Adam. He puts him into a deep sleep, takes some tissue from his side, and



fashions it into a woman. It’s not only a biblical tale, it’s also a medical fable, and an eerily

prophetic one at that; it describes the first anesthesia, major surgery, and cloning of a new

individual. More important, it tells us that Eve is literally derived from the stuff of Adam. Apart

from their reproductive biology (which is admittedly unique for each, a fact with which the

story’s author never grapples), by definition Adam and Eve are identical: Eve is simply a

smaller version of Adam.Still, she is different enough, apparently, to want to explore beyond the

boundaries set for them both: she wants more information; she wants answers to questions

that only she has formulated. She tempts her hapless mate into an ill-fated collaboration to

acquire that knowledge (which, she is assured by Satan, will give her more power over the

world around her)—and they are expelled from Paradise, condemned to a life full of effort,

pain, and all the other assorted ills of the human condition. Although we can’t know precisely

what she wanted to ask, I’ve always imagined that one of her questions was this: “How am I

different from Adam?”Eve may have brought about our exile from Eden, but perhaps she set

the precedent for a minor medical revolution as well. The fact is, women have never really

accepted the way doctors do business. All too commonly, when a woman would report to her

doctor that a medicine made her palpitations worse instead of calming them, or that the pain

from her heart attack had centered in her stomach rather than in her chest, he might simply tell

her, “I’ve never heard of that” (or in an academic medical center, the more formal “We don’t see

that”). He might add to himself, Your reactions are obviously the result of some emotional issue.

I can’t take your complaints—or you—seriously. But thankfully, women have continued to ask

their questions, and more and more they are insisting on answers.I met some of those women

personally for the first time in 1992, when I left my laboratory to go on a nationwide book tour

publicizing The Female Heart: The Truth About Women and Coronary Artery Disease, which I

wrote with Carol Colman, a medical journalist.1 In ten days I spoke with hundreds of women

about their experiences with coronary artery disease and the important ways these

experiences differed from those of male patients. They told me a shocking number of stories

about doctors’ dismissing them as hysterical or “anxious” when they were asking for help with

what turned out to be their first heart attack. Every time I gave a talk, I was met with a barrage

of challenging questions for which I had no answers. Those ten days with these women, who

were so hungry for information about their particular needs and their unique experiences,

changed my life. At the end of that trip, I returned to my fully funded laboratory, locked the door,

and gave the key to the scientist next door.My own research on coronary artery disease had

shown that males and females experience that disease very differently; now I wondered, might

the experience of other illnesses besides coronary artery disease differ between men and

women? For that matter, what about differences in normal function? What if the biological sex

of a person affected all the baseline measurements and standards that are accepted as

“normal” for a healthy human? If it did, doctors would have to modify the way they’ve always

thought about medicine. Our society might even have to construct entirely new strategies for

preventing and curing disease, strategies that would emerge from a new awareness of the

fundamental differences between men and women. SEX OR GENDER: WHAT ARE WE

TALKING ABOUT? What is it, precisely, that makes people either men or women? It’s more

than just hormones; it’s a whole variety of things, and scientists are only just beginning to tease

out the various ingredients of what biological sex is, and why males and females are different.

But the complex interplay of genes and hormones that define biological maleness and

femaleness is only half of the story. Males and females don’t exist in a vacuum, and the way

they develop and thrive—or fail to thrive—is a very real consequence of the societies and

cultures in which they find themselves. Biological sex is overlaid by the roles, rules, and



expectations society sets for its members. The combination of our biological sex with the

impact of our environment on our health and behavior as men or women is called gender.

Health is affected as much by environment as by genes and hormones, and it can be virtually

impossible to determine whether biology or the way people live in their particular communities

is responsible for their health. If Muslim women get malaria less often than Muslim men, is this

because their immune system has some innate, sex-determined ability to fight off infection, or

because they are required to wear clothing that conceals them from head to toe—and thus

protects them from the bite of the mosquito carrying the malarial parasite? If African women

get trachoma (a parasitic infection of the eyes that destroys vision) more frequently than

African men, might it be because women spend much of their day at the river’s edge, where

the parasite lives, doing the family laundry and socializing with other women of the community?

Teasing out these differences is one of the most complex and difficult challenges modern

science faces. WHY HAVE RESEARCHERS STUDIED ONLY MEN? Like every other scientist

trained in a top-rank medical center, I was taught, and had accepted, that the results of

research done in males were applicable to both sexes. In anatomy laboratory, none of my

instructors thought it important to point out whether our cadaver was male or female, except

when we studied the reproductive organs. I didn’t even entertain the idea that there might be

significant differences between the two beyond the reproductive system. In a revealing

monograph,2 the National Academy of Sciences’ Institute of Medicine calculated that fully two-

thirds of all diseases that affect both men and women have been studied exclusively in men. As

a result, the models not only of how humans function normally but also of how they experience

illness are essentially male. This assumption that men and women are so alike that it’s not

important to study women directly has dominated the way scientists do biomedical research

and the way doctors practice medicine. Until very recently, everything about American health

care, from research protocols to public health policies, reflected an intellectual mistake of

astounding proportions, one that undoubtedly has affected the health and the lives of many

women over the years.How in the world did this happen? The answer is complicated. It is not

simply that men, who have traditionally dominated the worlds of academic medicine and

scientific research, didn’t care about women or thought they were unimportant. In fact, many of

the dictates that restricted medical research to males were the result of an effort to protect

women—particularly premenopausal women, whose reproductive abilities were of primary

concern—from the risks of experimentation. (Scientists seldom if ever worried about a young

man’s reproductive potential: society still measures men principally by what they achieve, and

women by their ability to conceive and bear children.) Researchers know that damage done to

a fetus conceived during a clinical trial is not only an ethical issue; it can have potentially

disastrous legal and economic implications if the child is born malformed.This philosophy of

protectionism, by the way, was reinforced by the publicizing of Nazi atrocities during the

Nuremberg trials, particularly the Doctors’ Trial, which detailed the experiments done on

concentration camp inmates (including children) in the name of medical science. That

exploitation was not exclusively the work of fringe elements in the medical profession. One of

the doctors, Paul Rostock, was the dean of the University of Berlin School of Medicine and

chief of its department of surgery. Before the war, he had been an internationally respected

member of the scientific research community, but now it was clear that even the “best” doctors

were capable of exploiting the defenseless and the vulnerable in the name of medical

progress.The Nazis were not unique: events in the United States reinforced the need for

protection of vulnerable populations. In 1963 a physician-researcher injected cancer cells into

elderly patients at the Jewish Chronic Disease Hospital in New York, in some cases without the



consent of the physicians responsible for their care, and in other cases over the objections of

doctors who pointed out that the patients were incapable of understanding what was going to

happen to them.3 In 1932 in the Tuskegee Syphilis Study, doctors withheld treatment for

syphilis for years in four hundred black men, so that doctors could observe the natural course

of the untreated illness, even though it was known that penicillin cured the disease. This

famous example of the abuse of unprotected research subjects took place well before the

Nuremberg trials.Concern for pregnant women (or young women who might become pregnant

during the course of a drug trial) as subjects of medical research was fueled by two disasters.

In the 1940s and 1950s, diethylstilbestrol (DES) was a popular drug used in pregnant women

to prevent miscarriage (in spite of excellent evidence from well-done studies that it really had

no ability to do so). In the 1970s it became apparent that many daughters born of those

mothers were suffering from a rare form of vaginal cancer. A second drug, thalidomide, an

antinausea treatment approved for use in 1958, produced devastating deformities in children

born to women who used it while they were pregnant. These tragedies were a major reason

that Congress in 1962 passed protectionist legislation (the Kefauver-Harris amendments and

the National Research Act), which created a commission to develop guidelines for research in

human subjects.4 Careful principles were developed and encoded in the policies and

procedures of the National Institutes of Health.5Another reason that only males were used in

clinical studies was scarcity of research dollars. The cyclic variations in women’s hormonal

levels made it necessary to include many more of them in any protocol in order to achieve

significant and reliable information. Researchers viewed men as a more homogeneous and

stable population and were reluctant to spend extra time and money to study females.Today all

of this is changing. Scientists know that in most cases the benefits of including women in

clinical trials and research studies far outweigh the drawbacks; they know more about how to

include women in studies without putting them at risk; and they are beginning to understand

the importance of the information. They have arrived at this position via a couple of routes:

tragedies like the thalidomide disaster; the increased influence and effectiveness of the

feminist movement; and revolutionary improvements in medical technology. A societal event

also greatly influenced the change. HOW WORLD WAR II CHANGED AMERICAN

MEDICINE Exploring the factors that have shaped modern medical science and women’s

place in it could be a life’s work, but the historical event that is widely accepted as playing a

pivotal role in the process is World War II. The workforce changed during the war, and women

took on all kinds of jobs that were once the exclusive province of men. These changes took

place not only in factories and offices but in the medical profession as well. For the first time in

history, women were admitted to surgical and orthopedic training programs and rose to high

positions in teaching hospitals. When the war ended, they were often sent back to specialties

like obstetrics and pediatrics, where “women belonged,” but they never returned to prewar roles

and attitudes.The war also profoundly increased the power of physicians. Before the war,

physicians, armed with little more than laudanum, whiskey, and leeches, were unable to do

more in the face of disease than cultivate the clinical skills that made the best of them superb

diagnosticians, with a precise knowledge of how a disease, once contracted, played out its

natural course. Their primary function was to predict a patient’s fate: “On the tenth day of this

pneumonia, the patient will either die, or her fever will break and she will recover.” But under

the pressures of the battlefield, physicians refined and used the first antibiotics to combat

infection. They perfected the new discipline of plastic surgery (begun by John Converse,

private practitioner and faculty member of NYU College of Medicine, on the battlefields of

France during World War I) and discovered that a virus was the cause of the hepatitis that they



inadvertently spread when transfusing wounded soldiers with contaminated blood. They

learned how to treat shock and to safely anesthetize patients during long surgical

procedures.By the end of the war, Americans had developed an almost religious respect for the

power of science. In 1944 scientists in the U.S. Public Health Service led Congress to pass the

Public Health Service Act, which greatly expanded federal funding for medical research.

Between 1955 and 1968, under the direction of James A. Shannon, the National Institutes of

Health expanded significantly. By the 1960s, the United States led the world in medical and

technological advances.By the 1980s, pushed by a growing and ever more effective voice from

American women, the U.S. government was paying a great deal of attention to women’s health.

In 1985 the Public Health Service issued a report on women’s health issues, concluding that

the “historical lack of research focus on women’s health concerns has compromised the quality

of health information available to women as well as the health care they receive.”6 This

profoundly important acknowledgment spurred the NIH to announce a year later that no

research on a disease that affected both sexes would be federally funded unless it included

female subjects.Unfortunately, a 1990 General Accounting Office report indicated that the NIH

was not implementing its own policy. A survey of fifty current grant applications found that 20

percent of them gave no information about the sex of the research population; over a third

proposed to include women but did not specify precisely how many of the study subjects would

be female; and several proposed to look only at men, without any justification for a single-sex

design.7 As a result, the NIH founded the Office of Research on Women’s Health, which

Congress gave legislative authority and permanent status by the National Institutes of Health

Revitalization Act of 1993. By that year the Food and Drug Administration had reversed its

1977 protectionist policy excluding premenopausal women from drug trials and had

established new guidelines about how to include them safely.In short, the world of scientific

research has undergone a sea change in its attitude about research in women. A new

principle, very well expressed in the NIH’s 1979 Belmont Report,8 emphasizes the concept of

justice in selecting research subjects. According to this principle, one subgroup of the

population (men, for example) should not have to bear the risk for everyone else in a clinical

trial; if women might benefit from a new drug or intervention, they must share the possible

dangers involved in testing its safety. I often point this out to women enraged that “doctors have

only studied men! When will scientists begin to learn about our problems?” Women who want

the benefits of carefully supervised and planned investigations into their unique physiology

must agree to bear the dangers, risks, and responsibilities of participating in those

investigations.Like the rest of society, women have reaped the benefits of medicine’s

increasing expertise. They now not only reach menopause but also survive and live beyond it.

A baby girl born today is expected to survive until eighty-six; by 2015, 45 percent of American

women will be forty-five or older. They will live a full third of their lives after the cessation of

their reproductive potential. Their compelling problems will involve not childbearing but the

latter-day plagues of cardiovascular disease, osteoporosis, and dementia. These women, born

in the postwar period, are setting the tone for the present health care discussions in the United

States. ANSWERING EVE’S QUESTION:BUILDING A NEW RESEARCH PROGRAM Even

after the success of my first book, about the differences in how men and women experience

coronary artery disease, I knew that leaving the research career for which I had been trained

so carefully and for so many years would be a risky business. I remember sitting in a tiny diner

on a Sunday morning seven years ago and telling my mother I was going to close my

laboratory, where I had built a successful career studying how the heart develops from uterine

to adult, independent life. She was horrified. “You’ll have to prove to me—and to Columbia’s



Department of Medicine—that there are enough differences between men and women to make

this new research worthwhile. And who is going to fund you to do that?” She had something

there. The only currency in an academic medical center, especially one as sophisticated and

preeminent as Columbia, is facts: not only did I have to convince my chairman that I was on to

something, but I had to find the money to support what I wanted to do.In fact, I succeeded in

building a program to learn more about women because of the help of four men. The first was

my chairman, Myron Weisfeldt, a charismatic scholar who had been the president of the

American Heart Association and who knew me well. (Waiting for my appointment with Dr.

Weisfeldt, I remember feeling as Columbus might have felt while waiting for his first audience

with Ferdinand and Isabella, hoping to convince them of the economic bonanza that would

result if his notion that the world was round turned out to be true.) I told him I believed I could

help convince the academic community that research on women was not only possible, but

mandatory: it would prove to be fundamentally important to achieving better health for both

sexes. In spite of overwhelming general skepticism about the idea, and doubts among my

colleagues about the economic feasibility of such studies, Weisfeldt agreed to help me. Within

days I had a small office and an even smaller salary. But I was freed from all my heavy

teaching obligations, and my only assignment was to find major funding for what I was

proposing: a program devoted to studying the differences between men’s and women’s normal

function and in how they experience disease.In a second stroke of good luck, T. George Harris,

founder of Psychology Today and one of the judges who had given my first book the Blakeslee

Award of the American Heart Association just months before, called to ask me if I would be

interested in becoming a consultant in women’s health to Procter and Gamble. P&G had just

entered the pharmaceutical business and wanted to understand the impact of the burgeoning

interest in women’s health on its new venture. I met Craig Wynett, head of Corporate New

Development for P&G, with whom I felt an immediate and exciting kinship. I knew that this was

my opportunity to find real funding. If I was correct, I explained to Craig, companies like his

stood to benefit tremendously from the new science, with the opportunity to develop a whole

new generation of gender- specific products. It was a thrilling idea for both of us.Within weeks, I

was invited to lunch with John Pepper, then chairman and CEO of P&G. A quiet, courtly man,

he wasted no words. Even as the soup was served, he asked, “Do you have the confidence of

your university?” (Read: “Are you some wild-eyed romantic here on your own because a few of

my staff think you might have an interesting idea, or are you speaking for Columbia as a

properly credentialed faculty member, supported by one of the greatest and most respected

American universities?”)Grateful to be swallowing soup and not something more substantive, I

considered that the “confidence of my university” was restricted at that moment to my

chairman, who was playing long odds in betting that what I was proposing would actually turn

out to be real and important. By the end of lunch, I had made enough inroads to meet my next

real test: a proposal to the scientists of P&G, a group of more than fifteen hundred Ph.D.’s and

M.D.’s, that gender-specific medicine was a worthy idea with a real future, and that product

development, from toiletries to medicines, would be substantially benefited by a better

understanding of the differences between men and women. My most vivid memory of that first

meeting with Pepper was what he said as dessert was served: “I want to pick up The Wall

Street Journal in ten years and read that Procter and Gamble has done more to advance

women’s health than any other company in the world. This is not just about moving more boxes

of our products across the counter.” Not only would this particular company pay more attention

to women for the right reasons, but Pepper would make a personal effort to expand support for

this new program beyond his own company, even to competitors. After giving Columbia $2.5



million to begin the research, Pepper and Wynett personally brought me to the executive

offices of Dow, Nike, Bristol-Myers Squibb, Pfizer, and Johnson & Johnson to form a

consortium of support for our idea, which we named the Partnership for Women’s Health at

Columbia University. We’re now in our fifth year, and studying the differences between the

sexes has proved fruitful beyond my wildest dreams. LEARNING ALL ABOUT EVE Doing this

research is a little like being in California during the gold rush: it’s hard to resist working at top

speed. Everywhere we look, we find a new wealth of information, and we are confirming far

beyond our expectations what women seem to have known all along: they are not small copies

of men. Women have a unique biology, with unsuspected but far-reaching differences. Our

research makes it abundantly clear that sex is a vitally important determinant not only of how

humans function normally but also of how they experience disease. And it is prompting new

questions that might never have been asked had we not used gender as a basic variable. Here

are some examples: • Diabetic women are less likely to suffer from osteoporosis than

nondiabetic women. This unexpected finding has sent us back to the drawing board to find out

more about diabetes and its impact on bone biology. On the other hand, diabetes puts women

at tremendously increased risk for coronary artery disease (CAD), even if they are relatively

young and still menstruating. For reasons we don’t understand, while diabetic men have a

doubled risk for CAD, a diabetic woman’s risk is four to six times higher than that of normal

women. Why does diabetes apparently catapult women’s cardiovascular system into old age?

If we could answer that question, we would have a much better idea of why and how CAD

develops in the first place and develop better ways to treat it in both males and females.•

Hormones have profound effects on the way men and women metabolize drugs. For example,

epileptic women often have seizures just before or on the first day of their menstrual period.

Similarly, asthmatic women often have attacks at the beginning of their menses. Doctors who

understand this will be able to adjust the dosage for a woman who complains that her epilepsy

or her asthma is worse right before her period—and not chalk it up to her imagination.
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