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Preface

Ann M. Voda


Within the pages of Menopause, Me and You, I have included the voices of many women, in various stages of menopause, who describe what they are feeling as well as what it means to be a midlife woman at the closure of reproductive life. This is not a book that presents menopausal women as sick, hysterical, or out of control, and it definitely is not a book devoted to clinical treatment, i.e., “how-to-treat” menopausal women. Instead, it is a book that describes the experiences of women who, with much ambivalence and some anxiety, both celebrate the end of menstruation and curse the changes they experience. In this book I have included several self-monitoring tools that I have found useful for observing and naming the changes that occur during the transition to menopause. The tools are designed to help women discover knowledge about themselves and to maximize the potential of the information they gather to understand the dynamics of the change process.

Like Gloria Steinem, who wrote personally to readers in Revolutions from Within, I, too, have written in a personal way as I describe my own professional and personal journey into women’s health, the experiences I have had, and the research I have done. I am hopeful that my stories, the stories of Alan Treloar, and those of the women of The Tremin Trust who were in various stages of menopause, will strike a familiar chord with readers. I am convinced that as healthy women, we are the experts on menopause. If we just listen to each other, we will understand more about the experience from the perspective of women. In that way, we will come to understand menopause for what it really is: a normal growth and developmental event, not a disease to be treated. Until recently, the experts on menopause, albeit self-proclaimed, have been researchers who studied the effects of steroid hormones on tissues and organs, and clinicians who prescribed these hormones. My good colleague, Dr. Patricia Kaufert, at the third meeting of the North American Menopause Society in 1992, asked conferees: “Who are the experts on menopause?” Kaufert argued that the women who experience the event are the real experts. She recommended that research first and foremost be grounded more holistically in the experience of women.

The experiences of the women included in this book are those of white, educated, mostly middle-class women. Consequently, some book content falls prey to a criticism leveled by Kaufert–that we have few descriptions of the menopause experience from the perspective of women in non-Westernized nations. A lack of cross-cultural research has supported a belief that the menopause experience of white women is a universal phenomenon. I make no such claim. Cross-cultural research conducted by Beyene, Lock, duToit, Davis, Wright, Flint, and others informs us that both the meaning and the experience of menopause are different for women in other cultures and races. I am grateful to these researchers for the pioneering work they have done.

I am most grateful to the thousands of women in The Tremin Trust Research Program on Women’s Health, who willingly agreed to record menstrual histories, be interviewed, and fill out surveys over the course of many years. The data provided by these women suggest that even though they view menopause as a normal event, they are confused and made anxious by the rhetoric espoused in popular magazines, TV, radio, and newspapers that implicitly proclaims menopause as a medical condition that needs to be treated. I thank these women for their insights and their wisdom. They have taught me much! It is their need for anonymity, not lack of respect or space, that prohibits listing their names.

Ann M. Voda
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Introduction and Purpose

DOI: 10.4324/9781315801575-1

This is not your usual book on menopause. It has two purposes. The first is to present information on menopause, the changes women can expect to experience as they make the transition to and beyond menopause, risks associated with menopausal treatments, and sound advice based on facts and common sense. To fully understand what is happening at menopause requires an understanding of the hormonal and biochemical events associated with fertilization, conception, puberty, menarche, and the dynamic nature of the ensuing 30-plus years of the menstrual cycle. When these events are understood, menopausal changes such as atrophic vaginitis, urinary incontinence, hot flashes, mood swings, changes in menstrual bleeding pattern, changes in body weight and body composition, sexuality changes, heart disease, breast cancer, and osteoporosis are also understood.

A second purpose of the book is to provide women with several tools they can use to monitor themselves, in other words, tools to collect data on perimenopausal changes. These data-gathering methods are included because I have found through research and personal experience that keeping records is a way of staying in touch with one’s self and one’s body, a way of discovering knowledge about one’s self. This is the kind of information that only women can provide about themselves. When it is considered, along with a care provider’s assessment, a woman will have all the data needed to make an informed decision about health care.

Menopause, by definition, is that time in a woman’s life when she experiences the last menstrual bleed. On October 7, 1981, I experienced my last bleed. I have been postmenopausal 15 years. For 12 of these 15 years, I have directed The Tremin Trust Research Program on Women’s Health, a program begun in the 1930s at the University of Minnesota. For more than 20 years, I have been researching women’s health issues related to menstruation and menopause. Since 1978, my research focus has been on menopause. I have conducted research on premenstrual tension, hormone fluctuations during the menstrual cycle, menopausal hot flash and midlife body composition changes, bleeding changes, attitudes toward menopause, and common menopausal changes.

Now, in collaboration with Dr. Phyllis K. Mansfield of Pennsylvania State University, I continue to study common changes associated with menopause, resources women utilize to obtain information on menopause, sexuality changes at menopause, and how the bleeding pattern changes from premenopause to perimenopause.

All of this research experience, however, does not make me or any other menopause researcher the expert on menopause. The real experts, in my opinion, are the women who have experienced/are experiencing menopause. For example, the thousands of participants in The Tremin Trust Research Program (some of whom, since 1935, have unselfishly volunteered their time to complete research records, even donating money to support the research on women’s health) are the real menopause experts. Only a very small portion of these women’s voices, compiled over decades, are included in this book, expressed in the women’s own words. Interestingly, the themes and concerns of contemporary women’s voices resonate some of the same concerns that women had almost 60 years ago, e.g., if I had painful, miserable menstrual cycles, will my menopause be miserable, too? How long does a hot flash last? What causes it? Is heavy bleeding normal? Why am I so moody at this time?

Also included in the book are the voices of authors of both past and recent books, and lay or scientific articles, who, for better or worse, have shared with the world their understandings and misunderstandings of menstruation and menopause. Their influence and information is felt, considered, and evaluated throughout the book as it relates to understanding menopause. Unfortunately, many gaps in information still exist about the effects of estrogen on body systems and specific organs. As one article is published claiming that estrogen hormone is safe as related to breast cancer, close upon its heels is another article refuting the safety of hormones. One case in point involves two recently published articles (July 1995). One article in the New England Journal of Medicine concluded that hormone replacement therapy increases the risk of breast cancer in women, whereas the other article, in The Journal of the American Medical Association, refuted this conclusion. These kinds of contradictory statements will continue to emanate from sources we have learned to trust. So, what is a woman to do? Who is she to believe? Rather than doing a comprehensive review of the hormone/breast cancer literature, I will attempt to present information concerning the topics under discussion in as balanced an approach as possible, albeit realizing that I am only human and that I view the world through a woman-centered feminist lens. For this I make no apology. For far too long society has been denied the perspective of women about uniquely female experiences. Throughout history, scientific and philosophical thought as well as the creation of knowledge have primarily been the domain of male scientists. Consequently, the world has been denied women’s perspective. This is especially true in the area of women’s menstrual and reproductive processes.


Why Am I Writing this Book?

Over the past ten years, literally hundreds of menstrual and menopause books have been published–some based on traditional scientific research, others a result of consumer activism or journalistic hucksterism. Recently, the North American Menopause Society compiled a list of suggested readings for consumers on menopause/women’s health, which included 42 titles. A market for these books, and more books to come, will endure if for no other reason than hundreds of thousands of women enter the menopause transition each year. When that first hot flash is experienced, or when the menstrual bleeding pattern changes, the search for information begins. This great interest in menopause is not because it is something new to women. Contrary to sociobiological and evolutionary theories (of which the latter claims that menopause is maladaptive–that women were never intended to live beyond reproductive years), women have lived past menopause for aeons, surviving into old age. According to anthropologist Margaret Lock (1993), a menopausal researcher, Homo sapiens have a life expectancy of 90 to 100 years. Whether or not one achieves the maximal longevity depends upon infant mortality; in other words, if an individual lives through infancy, there is a good chance of reaching old age. In all developed countries except for South Africa, infant mortality is less than 20 per 1,000 births, whereas in the least developed countries the mortality rate is estimated at 100 per 1,000 births, or higher (Diczfalusy, 1993).

By the end of the 1990s, based on projections from the United States Census Bureau, more than 50 million women will be over 50 years of age, and, most likely, postmenopausal. It is hoped that most of these women will experience menopause naturally, not artificially or precipitously. Current estimates indicate that the hysterectomy rate in the United States has decreased from around 650,000, to 550,000 a year (Graves, 1989). Still, this is a large number of U.S. women to have surgical removal of the uterus. These women, by definition, should be classified as menopausal; they will bleed no more. They do continue to cycle hormones if they have not had their ovaries surgically removed. Hysterectomy for women younger than age 50, who at the time of surgery were still experiencing menstrual bleeds, is problematic. These women now have no outward indicator, e.g., the natural stopping of menstrual bleeding, to know with certainty when they experience menopause, since cessation of menstruation was brought about through unnatural means: surgery. These women want information on how they can determine when they have stopped cycling and have become postmenopausal. Their only choice is to have an assay of FSH (follicle-stimulating hormone) performed, which requires a blood sample (an invasive procedure) and considerable cost.

Other women enter menopause quite precipitously and unnaturally when both ovaries are surgically removed along with the uterus. These women seek information about menopausal changes, such as hot flashes, mood swings, etc., which occur while still recovering from surgery in hospital. These women want to know why changes have occurred so suddenly and what other changes will occur, and they want to be reassured that the changes are normal. I question why some of these procedures are performed in the first place.


Why Should you Read this Book?

Unfortunately for women seeking information on menopause, some authors of published menopause books, even though not experts on menopause, have cashed in on a very lucrative market–50 million women around age 50, either pre- or postmenopausal, who want information. A major impetus to write nonmedical books occurred when author after author experienced that first hot flash, or heavy bleeding, and then set out to find information on the topic. Finding nothing, they wrote their books, some of which Dr. Patricia Kaufert (1992) labels as nothing more than “journalistic hucksterism.” Other nonmedical books focus on menopause as a normal and natural event, celebrating it through poetry and song, advocating natural and/or nonmedical ways to intervene.

Books describing menopause as a medical event, written by medical and other health care experts, define women as estrogen-deficient at menopause, which, in effect, reduces women to the level of ovaries and uterus. These authors describe how women can best prevent the occurrence of postmenopausal disease. They may not explicitly describe all women as estrogen-deficient and in need of hormone replacement; they do, however, make a very powerful case for hormone replacement, if for no other reason than for women to obtain symptom relief and enhance quality of life.

So, into what category does Menopause, Me and You: The Sound of Women Pausing fall? The answer is that it falls into some of these categories, albeit packaged in a different way. Many of the published menopause books dogmatically insist that the most important thing a woman can do is to assume the responsibility for her health care, to take charge of this life transition, and to be in control. Several years ago, Art Ulene, on The Today Show, in the context of a discussion about whether or not to be a hormone user, said that it was not the physician or anyone else who should make that decision for a woman; that job, he said, was the woman’s responsibility. Easy to say, Art; not so easy to do unless relevant information critical to making that decision is readily available.

Menopause, Me and You: The Sound of Women Pausing is divided into four sections. Section I includes content related to my own journey into women’s health: my menopause. It also includes detailed information on conception and fertilization, reconceptualizing these events from a woman-centered, feminist perspective.

Section II discusses and reconceptualizes the menstrual cycle and menstruation, providing the knowledge base to understand menopause as the closure of menstrual life, not the end of life. Conceptualizing menopause as a natural process means it must be understood in terms of its relationship to the menstrual cycle. To understand the menstrual cycle implies understanding the physiological, endocrinological, and biochemical mechanisms that regulate the menstrual cycle and menstruation.

Section III defines and clarifies terms used to describe menopause. To understand the mechanisms that regulate the menstrual cycle, it takes readers on a journey into the center of the steroid hormone target cell. I explain hormone action at the cell-molecular level. Still another journey, into the nucleus of the cell, is necessary to understand that sex hormones function to initiate very powerful mechanisms that instruct body cells to divide or to make certain proteins–such as growth factors, which may be implicated in breast cancer. This journey provides the framework to appreciate at a scientific level that women were genetically programmed to end the production of reproductive hormones, and this message was written upon the union of egg and sperm.

Section III also discusses common menopausal changes and diseases attributed to being estrogen-deficient. To understand risks associated with hormone use and hysterectomy, it is necessary to understand the anatomy and normal function of the uterus and ovaries. Neither the ovaries nor uterus are excess anatomical or physiological baggage for a woman when she reaches menopause. Both organs play very important roles anatomically with respect to support for other internal organs. They are also very important for maintenance of hormone synthesis and the sexual response.

Section IV provides women with ways of gathering information, a way of “discovering knowledge” about themselves. In order to make informed decisions, whether about hormone use, for hot flashes, or how to manage bleeding changes associated with perimenopause (as one woman said, “Should I ride it out without anything? Do it ‘hot turkey’?”), learning as much as one can about one’s self is necessary. This means recording or writing down information about the experience and sharing that information with a health care provider. Certain information-gathering tools are provided in Section IV: a menstrual calendar card, hot flash body diagrams and diary, basal body temperature record, body composition record, menstrual bleeding scale, and factors to consider when choosing a care provider.


	The menstrual calendar card is especially valuable in understanding how the pattern of menstruation changes as the menopausal transition approaches as well as the benefit of having this information to share with a care provider.

	Hot flash body diagrams were developed when I began my hot flash research in the early 1980s. They are especially helpful in understanding what triggers a hot flash, how frequently it occurs, where it starts, and where it spreads.

	The menstrual bleeding scale was developed by Dr. Phyllis K. Mansfield in order to rate the quality of bleeding during perimenopause.

	Other measures developed by others, such as body composition and basal body temperature method of ovulation, provide ways of monitoring changes with aging. Such measures also provide noninvasive ways of determining whether menstrual cycles are ovulatory or not.

	Choosing a health care provider is perhaps the most difficult task confronting women. Drawing upon the work of an international colleague, Marie Londano, I have included a checklist of attributes associated with a humanistic versus a paternalistic care provider, and suggestions on how to interact with care providers in order to minimize the possibility of a paternalistic, e.g., “I know what is best for you. I am the doctor,” approach.


Utilizing self-monitoring methods will become increasingly more important as health care delivery in the United States undergoes transformation and traditional roles of health care providers and patients change. People in general are already questioning the wisdom of clinicians in diagnosis and treatment, especially those that are high-cost or technologically advanced. Over the past two decades, all individuals are being urged to question whether they need to take drugs or hormones, or have surgeries to treat normal life events. People are beginning to realize that medical care is not necessarily health care, and that what may be normal for one person may not be normal for another. And, to a great extent, it is the myth of normalcy that has gotten us into trouble, creating many of the false impressions that riddle much of the thinking about women’s health.

Keeping records takes time and work; it is not for those who want others to decide what is best for them. In the long run, I believe it is worth the effort. It is astonishing to imagine that a truly informed decision related to health care could result from a 10- or 15-minute visit to a care provider, based on information generated solely from a care provider’s assessment.

The information, tools, and voices of women included in the book are intended to help both women and care providers understand the dynamic nature of the change process. The first voice “heard” in the book is mine. It will, by example, illustrate how at midlife, I was naive and blind to gender bias in research on women. I was so blind, in fact, that my first research study was designed to find out why menstruating women were out of control and a little crazy during the premenstruum.


Section I. Preparing for the Journey

No man has ever menstruated, ovulated, been pregnant and lactated, or experienced menopause. Yet until recently, it has been through the eyes of men that these experiences have been described and given meaning. Such meaning has in some cases banished women from daily activities during their menstruations, labeled them crazy during premenstrual days, and declared them useless to society once menopause arrived. Clearly, there is an undeniable need for development of different research paradigms which validate that women’s experiences, sensations, and perceptions–as described by women–are the most reliable source of women’s thinking. Call this process what you wish. Some of my feminist colleagues describe it as woman-centered thought, a concept that emerged as a result of the second wave of feminism and the women’s movement in the 1970s. Sadly, however, despite more than 20 years of woman-centered thought, the world of science and women’s health care research remains predominantly the domain of male scientists. Even in the mid-1990s, as the Women’s Health Initiative becomes operationalized, the critical mass of researchers (those who direct the studies on women) are, for the most part, those individuals who created the knowledge and theories about women upon which the new research is based. In other words, these researchers will frame and study problems based on a preexisting, male-created knowledge base. They will interpret research findings based upon their attitudes and beliefs about women. Recommendations made as an outcome of this kind of research can only serve to perpetuate the status quo, reinforcing menopausal and menstrual disease ideologies.

Much ado has been made recently about the fact that women were deliberately excluded from participating in research studies on important diseases, such as heart disease. The reasons given were that hormone fluctuations during a menstrual cycle, or a pregnancy, during the course of research, would bias a study. The consequences of excluding women from research are that “standards” for “normalcy,” with respect to what is “normal” biological function in diagnosing what is disease, were derived mostly from studies done on young, healthy, white males. Even in animal studies, a gender bias is evident–the rats used in research, except for reproductive studies, are white and male.

Inserting my views on issues does not mean that this will be a book that bashes physicians and scientists and makes women feel guilty about what has been done to them or what they could have done differently. Rather, I hope that the information in this book will empower women to take responsibility for their health, to question their care providers about treatment regimens, to raise questions within themselves about why women have been made out to be diseased simply because they are women (i.e., their reproductive function is different than that of males), and to help health care providers reconceptualize the meaning of menopausal and menstrual experiences.

As a woman, a nurse, and a scientist, I have lived through decades of discovery of invasive reproductive technologies, including the widespread use of oral contraceptives, and, more recently, injectable and implantable hormonal contraceptives. Also, from time to time, I have disagreed with feminist colleagues who claimed that these agents were the answer to the age-old question of how women, by gaining control of reproduction, gain control of their lives. My disagreement was based upon an analysis of risk/benefit criteria used to condone hormone use for women. For example, the pill was widely recommended for women to prevent pregnancy, a normal physiological process. Pregnancy, argued pill proponents, is very risky, as a woman could die during the pregnancy or during the birthing process. Therefore, it needs to be prevented, and the best, safest way to do this is to use oral contraceptives. In the early days of pill use, I argued that the pill was riskier for women than a pregnancy, since the hormones in the pill were drugs, and little information was available on either short- or long-term side effects.

More recently, however, I have modified my view of risk versus benefit associated with the use of hormones. When I removed the lens of a white, middle-class, educated nurse/feminist and viewed the situation from the perspective of women living in developing countries (developing implies using Westernized cultures as the standard for being “developed”), I realized that my feminist colleagues were right–the risks to health from pregnancy for women in developing countries was indeed very great. These women needed ways to gain control of their fertility and reproduction. In 1993, Diczfalusy reported that the lifetime risk of dying from pregnancy-related causes is 1:38 in South Asia and 1:24 in Africa (p. 323). Over 500,000 women die each year (1,370 each day) from causes related to pregnancy and childbirth. Of the 140 million births occurring each year, almost 120 million are in developing countries. In Westernized cultures, however, the lifetime risk of dying of pregnancy-related causes is estimated at 1:1,750, a very low probability. So, I still insist that to use this kind of reasoning to promote oral contraceptive use for westernized women is inappropriate. On the other hand, if the mortality estimates cited here are correct, the risk of dying from pregnancy is very real in developing countries. The benefit from hormone contraceptive use for these women is life; the risk without contraceptives is death. The World Health Organization estimates that from 1990 to the year 2000, some seven million women will die in childbirth, with the majority of these deaths occurring in developing countries.

I know now that assessment of risk versus benefit related to hormone methods of contraception, and hormone use at menopause for relief of symptoms, needs to be based on a clear understanding of a woman’s socio/cultural/political situation–not feminist rhetoric, personal bias, prejudice, or someone else’s personal value system.

With regard to menopause, I have lived through the decades of estrogen-alone replacement, followed by combination hormone replacement. I have disagreed with physician and nurse practitioner colleagues who claim that the disease-preventing benefits of hormone use outweigh any harms. I do not oppose hormone use for pre- or postmenopausal women. For women who have been made hormone-deficient, either by surgery, radiation, or drugs, hormone replacement is an absolute necessity. It is also a viable option for some women who cannot tolerate the changes associated with menopause. For these women, menopausal symptoms such as hot flashes and mood swings are intolerable. They interfere with activities of daily living, affecting communication abilities and the quality of a woman’s interpersonal relationships. For these women, the benefits of hormone use are relief of symptoms and the ability to get on with their lives.

I disagree with my nurse and medical colleagues regarding hormone replacement in the assignment of disease status to menopause, whether explicit or implicit, and the eagerness to prescribe hormones to all postmenopausal women based upon an unsubstantiated ideology that equates menopause with disease. Menopause, specifically, has become medicalized. The widespread belief that menopausal women are estrogen-deficient resulted in increased estrogen use during the 1970s. Estrogen, subsequently, was found to be causally linked to an increased rate of uterine cancer. The rationale given to women in support of estrogen during this time was that it would prevent diseases such as cancer of the uterus and breast, and heart disease, in addition to maintaining a woman’s “femininity and sexuality forever.” The cancer scare of the 1970s has resulted in a decrease in hormone use by women, despite researchers’ claims that combination hormone therapy (estrogen and progesterone together) is safe.

For now, the phenomenon of “medicalizing” menopause appears to be confined to Westernized, developed countries. Only recently has information been generated on the experience of menopause in other cultures. According to Yewoubdar Beyene, for women in the Yucatan, a developing country, menopause is an event to celebrate. The reason? These women have either been pregnant or lactating their entire menstrual lives. Menopause, for them, is not viewed as a time of loss or disease. Rather, it is a time to be “young and free” (Beyene, 1989, p. 123).

During the past three decades, hysterectomy and breast cancer rates in the United States have increased. It is astonishing to realize how many gynecological surgeons recommended to women patients that they be castrated–to submit to a bilateral oophorectomy (removal of both ovaries)–when their uterus was removed, to protect them from developing ovarian cancer. This view was made explicit for women identified at high risk of developing ovarian cancer at a recent NIH (National Institutes of Health) Consensus Conference on ovarian cancer. It is even more astonishing to realize that women agree to have the procedure done, believing that if they do not, their risk of developing ovarian cancer increases dramatically. Removal of perfectly normal ovaries is unnecessary mutilation and abuse of women. In early 1993, the media publicized this issue quite widely, advising women to obtain a second opinion when hysterectomy with ovary removal was recommended. As a result of this publicity, the hysterectomy rate has decreased somewhat.

Unfortunately, the situation has not changed for the better with breast cancer. Over the past two decades, the risk of breast cancer has increased from 1:14 to 1:8 in a woman’s lifetime. I am especially concerned about this, since just being a woman increases my personal risk of developing breast cancer. Rather than preventing and understanding cancer, or winning the war against breast cancer and its causes, we have not made much headway. Everyone who reads this book either has felt or will feel the impact of this disease, either in the death of a family member or a friend to the disease. During the summer of 1995, three women I know, one a former student in her thirties, another a former research assistant, and the third a colleague’s mother, a woman in her sixties, were diagnosed with breast cancer in advanced stages. Perhaps we would have made more progress in understanding the cause of breast cancer if as many research dollars in the past had gone to study it as were spent to cure heart disease and AIDS in men. As a scientist, I have long disagreed with my medical and research colleagues who claim that the risks associated with steroid hormones related to initiation or promotion of breast cancer is either minimal or nonexistent. Breast tissue is hormone-responsive tissue, and to deny that hormones are not in some way causally linked with the increase in breast cancer is to deny the reality of the mechanism of hormone action at the cell-molecular level. Women have been exposed to hormones since the 1960s, either in oral contraceptives to prevent pregnancy, in estrogen or hormone replacement to treat menopausal symptoms, or in the prevention of menopause-associated diseases. It is illogical to think that hormones are not involved in breast cancer just because we do not have enough scientific proof. What is it about women that makes scientists and physicians insist that women need to take hormones? Do they want to kill women off? Or are these scientists and physicians practicing paternalism at its highest level, believing that they are protecting women from death and disease through their efforts? There is something wrong with this picture. What is wrong is the overarching belief we have placed in scientific results, and our refusal to believe that such results can work against a particular segment of society. My journey into women’s health research was one of consciousness-raising, shock, and disbelief at what has happened to women in the name of health care.



Chapter 1 Ann's Journey into Women's Health Research
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This is my voice. It is my journey. Throughout the past two decades, my research has been directed at establishing woman-centered science as verifiable and valid, both to the scientific community and the public at large. I have listened to women and I have listened to myself. The most important thing I have learned is that what we have to say, as women, is not only worth saying, but saying it and being heard provides a way to achieve control of our lives. Through years of listening to women and recording their voices, I and other woman-centered researchers have begun, albeit quite modestly, to fill in the gaps related to the full spectrum of human experiences and perception. Without that spectrum, we have no hope for achieving a balanced or healthy society that so many claim to seek.

My journey into women’s health research has been hand-in-hand with other women who have volunteered their stories, and unselfishly consented to have a variety of measurements made of their bodies and substances within their bodies. As a researcher, I am less comfortable in 1995 than I was in 1971 when my journey began. Along the way, I and others were to discover that all steroid hormones, including the sex steroid hormones estrogen and progesterone, interact with a receptor inside target cells. After a hormone binds with the intracellular receptor, it forms a “hormone-receptor” complex, which then translocates (moves inside) into the cell nucleus. In the nucleus, this complex then binds to the genome, deoxyribonucleic acid (DNA). In the early days of research on steroid hormones, we learned that the sex hormones did two things. When an estrogen-receptor complex bound with a DNA receptor in the uterus (the DNA is now referred to as the nuclear receptor), the cells were instructed to divide and increase in number. As long as estrogen was present, the process of cell division would continue. This is the reason the lining of the uterus, that is, the endometrium, increases in size premenstrually. Following ovulation, progesterone stops uterine cell division, and, also acting via the nuclear or DNA receptor, transforms the uterine lining into a structure that is hospitable for implanting a developing blastocyst (a hollow ball of cells that has formed from repeated cell divisions if an egg has been fertilized). However, if no pregnancy occurs, the cells lining the endometrium are shed. The shedding of endometrial cells and fluid is a process very familiar to women: menstruation.

I also learned that in order for uterine cells (and breast cells, too) to increase in number and do the things necessary for cells to stay alive, whether related to menstrual cycle events, pre-pregnancy, or lactation, the sex steroids had to perform another function: they had to induce the synthesis of proteins, growth factors, or growth-inhibiting factors. Certain of these growth factors have been suspected as playing critical roles in cancer promotion. I learned that the processes initiated by the sex hormones could be induced, whether or not the hormones were those made within a woman’s body (which, by definition is termed endogenous), or were taken in pill, patch, or implant form (exogenous). At that time, I wondered whether differences in metabolic processes were initiated if the hormone was naturally synthesized in a woman’s body versus the exogenous agent, since hormones made in a woman’s body were regulated by a complex feedback mechanism. I discovered that the processes involved in regulating endogenous hormones were not the same as those when hormones were taken exogenously. Rather than interacting almost exclusively with reproductive target tissue, these agents interact with a variety of body cells, and they are metabolized slowly. I also discovered that when exogenous hormones are taken by mouth, as will be described later, they deliver a large dose of drug to the liver (in medical terminology this is referred to as a bolus), initiating a variety of unnatural metabolic activities. Knowing this helped explain the many side effects related to pill use.

The liver is the center of metabolism in the body. It is the major detoxification organ, the control center for clotting and bleeding, and for regulating sugar and fat metabolism. When blood glucose is at dangerously low levels, the liver can begin, through the stress response, to mobilize mechanisms to convert fat and protein into glucose. Much of this is accomplished through hormonal induction of specific enzymes. Thus, when a large concentration of steroid hormone reaches the liver through taking a pill, the liver responds via the hormone receptor mechanism. It does not matter that the steroid hormone bathing liver cells, i.e., estrogen, is not a hormone that normally activates liver cells, such as those involved in regulating glucose metabolism. Because estrogen resembles cortisol, the hormone that stimulates the liver receptor, the receptor is tricked. In other words, the liver cell receptor recognizes estrogen as a steroid. If enough estrogen is present (and there is, since a bolus of the hormone has been taken by mouth in pill form), it will bind with the liver cell receptor. The binding may not be of the high quality it would be with cortisol (in technical terminology, this is referred to as high affinity and/or specificity), but may be enough to initiate some metabolic processes (Martin et al., 1985, pp. 559–561). The bottom line here is that processes may be initiated which are undesirable, and, for the most part, unwanted: water retention, pseudodiabetes, headaches, altered fat metabolism, clotting, etc.

All steroids, not just estrogen and progesterone, are potent initiators and/or regulators of metabolic events. Knowing that naturally synthesized hormones were under rather carefully controlled regulatory mechanisms, and that steroids taken in pill or patch form were not under the same kind of regulation, made me uneasy and cautious about enthusiastic endorsements for hormone replacement. But I am getting ahead of myself. It was a series of events unrelated to hormones that led me to women’s health research.

When I began doctoral study in 1971, I did not view the world through the lens of a feminist women’s health researcher. I was a nurse who had an opportunity to pursue graduate work through a federally funded program. Several things happened during graduate study that changed my worldview. Had it not been for the women’s movement and the vision of certain nursing leaders during the early days of the second wave of feminism, the opportunity for me to pursue doctoral study might not have been possible. The writings and criticisms of early feminists, which made explicit the absence of women in science and research as generators of knowledge, helped nurse leaders establish a predoctoral fellowship program for nurses. As Sue Rosser and others have made clear, the choice of problems that are studied is determined by a powerful group of researchers who, in essence, establish a national research agenda to define what is worthy of study and who is best qualified to study the problems. At the time I entered graduate school, I was ignorant of the fact that most of the research done in the health sciences and/or on women’s health was done by the dominant, powerful group in our society–those who were white, middle class, and male. The dominant paradigm used to study women was disease-oriented, and incorporated a masculinist societal bias that regarded women as weak and inferior beings.

In 1977 these negative attitudes about women and biases in research were challenged. I am very proud to have been one of a few women in the health professions who gathered in Chicago with a select group of researchers to organize the Society for Menstrual Cycle Research. This gathering occurred almost a decade before national task forces on women’s health issues were convened. The menstrual cycle researchers met in order to provide a much-needed forum for presentation of papers, the raising of issues related to the unequal distribution of federal research dollars, and an opportunity to discuss issues related to gender bias and the absence of woman-centered research on menstruation and menopause. These researchers early on questioned the validity of previously reported research findings on menstruating women, on the grounds that the findings were based on sexist myths and stereotypes. They raised as issues the biases inherent in research designs, flaws in methodology, and the faulty conclusions drawn from such research, which promoted and perpetuated negative stereotypes of menstrual and menopausal women. Drs. Alice Dan and Effie Graham, at the University of Illinois, coordinated this conference, which was the first of many, and the beginning of an important and powerful research presence–one that continues to gain momentum. Today, women’s menstrual, reproductive, and menopausal issues are national research priorities. The Society for Menstrual Cycle Research will celebrate its twentieth anniversary in 1997. Alice Dan will coordinate the conference in Chicago, the theme of which will be to examine what gains have been made regarding bias and flaws in research, the questions of whether women’s health and research in the area has really progressed, and, if women have made gains, what may have been lost along the way?


The Journey

My entry into women’s health research was rather circuitous. I had returned to graduate school in 1971 to pursue study toward a doctoral degree. At this time my primary interest was not in women’s health. I was a nurse with a master’s degree, teaching medical-surgical nursing in a baccalaureate nursing program. It was my plan to return to school to learn the skills necessary to become a research scientist. As a teacher of nursing, I found myself uneasy in the clinical arena, raising many questions about nursing practice related to intravenous water and electrolyte replacement therapy in sick people. As I worked with students caring for critically ill patients, I realized that the life of these patients in many instances depended upon the nurse who was responsible for carrying out orders related to fluid replacement therapy. In the 1970s no scientifically based practice guidelines were available to assist nurses in understanding the physiology and biochemistry of intravenous fluid replacement. In other words, I wanted to know what it meant to the patient when a nurse assisted in a fluid replacement. Bottles of intravenous solutions contained water and sugar and sometimes substances called electrolytes, such as sodium, potassium, and other inorganic ions. My goal in returning to graduate school was to understand what these substances did when administered to sick people. My ultimate goal was to develop practice guidelines for nursing.

It is important to realize that in the 1970s when I returned to school, there were no doctoral programs in nursing for nurses wanting to pursue a doctor of philosophy degree. And, at this time only a few nurses held doctorates, which had been earned in other disciplines, such as education. This should not be too surprising, since nursing for a long time had aligned itself with medical practice, and had neither carved out a niche for itself nor greatly differentiated its practice from medicine. This situation began to change in the 1960s. Nursing leaders were beginning to develop nursing theory, and declared that nursing care needed to be based upon the application of scientifically generated knowledge. To increase the number of doctorally prepared nurses who could conduct the kind of science required to make the discipline respectable, a “Nurse Scientist Fellowship Program” was approved by Congress to support nurses who wished to pursue doctorates. Since there were no doctoral programs in nursing, these research opportunities were offered in fields other than nursing. My interest in researching the metabolism of water and electrolytes led me to apply to the Nurse Scientist Training Program, and I was accepted as a predoctoral trainee in biology.

At age 40, I began graduate work. Had I known then that perimenopause could begin in my late thirties or early forties, I might not have been so eager to make a major life change decision that meant leaving a secure teaching position and moving across the country. Even though I would turn 41 in March, my concerns were not related to the functioning of my reproductive system or menopause. Rather, at 40 years of age I was a healthy, regularly menstruating woman. My major concern was whether I was really smart enough to be successful in school. (This is one of many hang-ups that women have–whether they really can succeed. “Could I,” I wondered, “compete with the younger students?”) In 1971, I was what is referred to now as a “nontraditional student.” Nontraditional in the 1970s meant that you were older, and, “What are you doing in graduate school?” I discovered that older students, particularly older students who were female and nurses, were not enthusiastically welcomed by some faculty. I was totally unprepared for the sexism and ageism that were alive and well on the campus.

The biology department assigned an advisor to work with me on program planning and to serve as a mentor. This individual took little interest in me or my ideas, and through words and actions, he questioned my ability to succeed. He accused me of not being able to have written an article on fluid and electrolyte therapy which was published in the American Journal of Nursing (1970). The material in that article was the result of my curiosity, as well as uneasiness about the lack of research-based information on water and electrolyte metabolism. I was very proud of that article; it was being read and used by clinicians. It was the result of months of library research and consultation with experts at the medical center where I was employed. After reading the article, my advisor said, “This article is too good to have been written by a nurse. Who really wrote it?”

Each time I scheduled an advisement meeting, I was discouraged from progressing in the program and urged to pursue another, less demanding field. “Biology,” I was told, “is not as easy as nursing.” My student nurse scientist peers, enrolled in programs in other fields, suggested that I discuss these issues with the department chair. I did. The department chair was sympathetic, saying that my advisor was not so bad, that he sometimes said things he did not mean, and that he (the chair) would not intervene in the situation; I should try to work it out. I found out that there was no working it out at any level in the university, not even the graduate school.

I was ready to leave graduate school when another professor of biology, Ivan Lytle (an advisor to two of my nurse scientist students), suggested that I explore my research ideas with faculty in the animal physiology department. Ivan had a joint appointment in biology and animal physiology. With his assistance, I contacted Dr. Tom Wegner, and Dr. Gary Stott, the department chair. The reception by these two men was overwhelmingly positive. Tom subsequently became my academic advisor and chair of my dissertation committee. Ivan Lytle continued as my friend and mentor until his untimely death from cancer.

The precise direction my research in water and electrolyte metabolism would take remained unclear. At this time I continued to conceptualize research problems from a nursing perspective, e.g., what could I study related to water and electrolyte balance that would be applicable in an acute care clinical area? Fortunately, it did not take long after transferring to my new department to make that choice. Each semester students were required to enroll in a departmental seminar. What this meant was that each one of us had to assume responsibility for presenting one seminar related to the theme identified for that semester. The topic for discussion during the first seminar was reproductive physiology. Great, I thought; I could increase my knowledge of water and electrolyte metabolism by presenting a seminar on the fluid changes associated with mammalian pregnancy. I already knew from my nursing background, and from caring for pregnant women, that women increased body water during pregnancy. This was also true for other animals.

During the course of my library research on the topic, I discovered that while much documentation on water volume increase during the first trimester (first three months) of pregnancy was available, exactly when (timing) and how the water volume changes were initiated (mechanism) was speculative. Was it possible, I wondered, for the fluid changes to be initiated prior to pregnancy–during the estrus cycle in animals and during the menstrual cycle in humans? As I read the human physiology literature, I discovered that little was written about the interface between the menstrual cycle and the pregnancy cycle as related to fluid volume changes.

Reviewing the menstrual cycle literature in preparation for that seminar was a mind-boggling event. As I read, I was overwhelmed by the negative attitudes expressed in the literature about menstruating women and the horrible sick ways women were supposed to change during the premenstrual phase of the cycle. I was a menstruating women; the authors of the articles I read were talking about me and other women in demeaning and derogatory ways. Menstruating women were said to suffer from affective and somatic symptoms–particularly so during the premenstruum. In the 1970s this was called premenstrual tension. Water retention and abdominal bloating were frequent complaints, as were inability to concentrate, irritability, mood swings, pain, etc. Women during the premenstrual phase of the cycle were characterized as out of control, with some even being capable of committing murder during this time. Causative physiological agents of premenstrual distress were explored on the basis of the complaints women presented to physicians. It was the empirical treatment of complaints–weight gain, bloating, breast tenderness, and irritability–that generated one pathophysiological explanation for premenstrual distress: edema, which is a pathological increase in total body water. Women were said to suffer from premenstrual edema. Treatment of the condition was aimed at alleviating water retention by prescribing diuretics and instructing women to decrease their intake of salt.

I began to realize that the research reports I read (with the exception of some of the emerging feminist research on the menstrual cycle) were mostly based on stereotypes about women and how they are expected to behave. In the 1970s, to question the assumptions on which research was based was to question the very heart of the science that I was being taught. Yet, I had to question. Science, as a social system, was not value-free, and the contemporary reports about menstruating women were no more than a reflection of the dominant beliefs held by our society about menstruating women. What, then, is premenstrual tension? Does it really exist, or is it a figment of someone’s imagination? If women have it, what causes it? What causes women to bloat, to be irritable, to suffer headaches, to become, so to speak, transformed into a different person for at least one week out of each month? The search for answers to these questions meant reviewing the literature on the endocrinology (hormonal) and biochemistry (metabolism) of the menstrual cycle. This also meant reviewing literature on ovulation (what caused the egg to leave the follicle, a place in which it had been resting since intrauterine gestation?), which necessitated reviewing the scientific literature on menstrual cycle changes to uncover specifics: How much fluid did women accumulate premenstrually and what mechanisms were involved? What was the purpose of this increase in fluid volume? What really was menstruation? It was defined in the medical literature as the shedding of the uterine endometrium, a failed pregnancy. I had menstruated for almost 25 years. Yet, even with that many years of experience, not to mention my nursing background, I really did not understand what caused the uterine endometrium to shed. What was the composition of menstrual blood? Why did (could) women bleed from the uterus and not bleed elsewhere? Genia Pauli-Haddon describes a woman during the menstrual phase of the cycle as “the body that bleeds but is not wounded” (1993, p. 129).

Many details related to mechanisms of action were not well understood. I began to appreciate how intimate the relationship was between the brain, ovaries, and uterus in women, and that even though we knew a lot, many of the regulatory details remained fuzzy, such as what causes the regression (decay and death) of the corpus luteum (the mature postovulatory follicle that had contained the egg) after a period of seven or eight days? What causes menstruation? What is the precise mechanism of feedback control at the level of the brain? Of course, in the 1990s, we are much more enlightened about regulatory control mechanisms. But this does not mean that we respect them to any greater degree.

I realized that regulation of the menstrual cycle was anything but simple–too many mechanisms were not understood. This did not stop the scientists who developed and advocated contraceptive drugs and devices from interrupting these processes in women. Viewing women through a sexist lens, these researchers concluded that it was more logical to stop ovulation in women, a once-a-month event, than to interfere with spermatogenesis, an ongoing process in men. Events associated with ovulation are quite complex, perhaps more than those associated with spermatogenesis. If both mechanisms were fully understood, infertile couples in the 1990s would not have to experience multiple failures of fertilization and/or implantation as they attempt to become pregnant through in vitro fertilization procedures.

In the early 1970s, little was known at the cell-molecular level about how the sex steroids estrogen and progesterone work to promote ovulation, prepare the uterus, or sustain a pregnancy. The work of O’Malley and Schrader, and many others, which described the genomic mechanism of action would not be published until later. It occurred to me that any alteration or manipulation of the female reproductive system, such as occurred when a woman took oral contraceptives or used an intrauterine device (IUD), would interfere with, and thus alter, finely-tuned regulatory control mechanisms. What might result from either short- or long-term perturbations of the reproductive system? The high praise for effectiveness and unsubstantiated claims of low risk by pill and IUD users was worrisome. Not all of the mechanisms related to the menstrual cycle were understood; however, it was the female’s physiology that was being manipulated with drugs and devices, based by and large on unsubstantiated assumptions about how reproductive processes were regulated, and on the high value attributed to the man’s role in reproduction.

I knew enough about research methodology to appreciate that when an agent was experimental, human use of that drug or product had to await controlled clinical trials. Human use related to oral contraceptive use and IUDs concerned women, not men. When females were used as experimental subjects to test for side effects of oral contraceptives, often, according to Sue Rosser (1989), they were not treated as fully human. In a study on pill use related to nervousness and depression, one investigator gave dummy pills to women who went to his clinic specifically in order to obtain oral contraceptives to prevent pregnancy. None of the women were told that they were participating in research or that they were receiving a placebo (sugar pill) (Rosser, 1989, p. 129). When I raised this ethical issue related to human experimentation and the sexism inherent in the research protocols carried out to validate the safety of the pill, the male scientists I consulted did not view these concerns as bona fide issues.

Incredible as it seems, I completed that first seminar, but was never again to view the world of research or read a research report in the same way. At the conclusion of the seminar, I advanced a hypothesis based upon a new view: The changes women experienced during the premenstrual phase of the menstrual cycle were normal, not a sign of pathology. I argued from an endocrinological normative perspective that the changes were hormonally induced, and that it was imperative that a pregnant female increase body water to ensure a healthy, successful pregnancy. I suggested also that the mechanisms which initiated body water increase occurred in the postovulatoiy phase of the menstrual cycle. In other words, during the luteal (premenstrual) phase of the cycle, these changes, rather than being interpreted as signs of a disease, could be thought of as the body’s way of preparing for pregnancy–indirect indicators that hormonally induced prepregnancy physiological adjustment mechanisms had occurred. I aigued this position from work reported in the literature to understand the phenomenon of premenstrual edema.

Initially, premenstrual edema formation was thought to be due to the salt-retaining effects of endogenous progesterone. This hypothesis emerged out of animal experiments in which progesterone was identified as a salt-retaining hormone. Research on humans, however, established a natriuretic (salt-losing) action for progesterone. Extrapolating this finding to women, researchers hypothesized that a luteal phase progesterone increase in women induced salt loss. This resulted in a compensatory hypersecretion of aldosterone, an adrenal steroid hormone that regulates salt in the body.

It seemed reasonable to hypothesize that the somatic (bodily) and psychic changes occurring during the premenstrual phase of the cycle were due to progesterone’s ability to antagonize, and thus diminish, the effects of aldosterone to retain salt. As salt left the body, so did water. Premenstrual edema could be due to the rebound ability of aldosterone hormone to overcome progesterone’s antagonism. As salt was retained, other hormonal mechanisms were initiated to retain water in order to dilute the high concentration of salt in the blood.

Theoretically speaking, a woman may conceive, but she is not “pregnant” until the blastocyst, the ball of cells that has formed from the union of the sperm and the egg, has implanted in the uterus. Knowing this, I thought it was logical to assume that mammals, in general, would not wait until conception to initiate mechanisms critical to ensuring implantation and nurturing of the embryo. From an evolutionary perspective, it is possible that the increase in body water is a trait that was selected for as mammals evolved. Having in place the capacity to increase the delivery of nutrients and the removal of waste products of metabolism from a growing conceptus/embryo would ensure the potential for maximal growth and survival. Fluid volume increases in other parts of the body, such as abdomen and breasts, is explainable by drawing upon the evolutionary biology concept of pleiotropy. In other words, retaining desirable traits, those that have been selected to ensure survival of the species, sometimes necessitates paying a price. Along with the desirable trait selected for (intrauterine gestation) are unwanted effects of water retention in other tissues. In this case, the organism obtains the survival benefit associated with a protected pregnancy and an increase in total fluid volume to nourish the developing fetus via an increased capacity to carry more water and nutrients in the blood. Phenotypically (which means the way the gene is expressed, how we look, or what happens in our body), the survival benefits are enhanced for the fetus; for the woman, however, the host for the developing fetus, the changes are experienced bodywide, and are not viewed as a benefit.

This theory was and still is hypothetical. The explanation I advanced, however, served two purposes. First, it allowed me to reconceptualize the changes that occurred premenstrually into a normative framework for women. Specifically, the changes women experienced were not premenstrual at all. Rather, more correctly, they were the expression of prepregnancy changes. Second, following this first seminar, I changed my research focus from understanding the pathophysiology of water and electrolyte metabolism in illness, to the physiology of the mechanism(s) that initiated premenstrual changes in healthy women.

And so, in 1972 my research career in women’s health began.

The change in research focus was also a philosophical turning point. I had begun the process of reconceptualizing events associated with women’s menstrual and reproductive lives. As indicated, a basic assumption underpinning my doctoral research was that a premenstrual increase in body water was not only normal but necessary to support a pregnancy. I had hypothesized that the water volume change was hormonally mediated, and that the change was probably related to aldosterone, the steroid hormone that regulated sodium metabolism in the body and thus, indirectly, water balance. Based on what was known about the structure of steroid hormones, all possessing the same four-membered ring, I hypothesized that high levels of progesterone during the luteal phase of the menstrual cycle were antagonistic to the sodium-retaining effects of aldosterone. If this occurred, one would expect to measure first a decrease in aldosterone during the luteal phase of the cycle, then an increase in order to overcome the antagonism of progesterone. To test this hypothesis, I measured the concentration of both of these hormones in the blood of women. Measurement of blood steroids was possible using a newly developed laboratory method: radioimmunoassay.

In the course of my laboratory work, which involved analyzing blood samples of 20 women during one menstrual cycle, I made an important finding–one that would benefit me personally at a later time. I observed that there were some days when doing the hormone assays that I could get little repeatability when running the standards which, simply, are known concentrations of the hormone being measured. After several months of rather discouraging, erratic results, despite following the procedures as outlined, and having to dispose of several days’ work, I stopped the analyses. It was back to the library to review the steroid chemistry radioimmunoassay literature. An article by Guy Abraham, a pioneer in hormone assay research and now known for his work on premenstrual syndrome (PMS), provided the insight needed. In that article Abraham said: “The condition of the technician will affect the assay” (1974, p. 25). What Abraham meant by this statement was that all steroids have the capacity to diffuse, to emanate or leak from the human body through the skin and the mucous membranes. The most compelling words of wisdom in Abraham’s article, however, were that all pregnant women, as well as women in the luteal phase of their menstrual cycles, should be prohibited from entering any laboratory where steroid hormones are being measured. The potential for assay contamination from high levels of the sex steroid hormones in pregnant women (by diffusing through the skin and the mucous membranes into the environment) was incredibly high. For women technicians in their prime reproductive years, Abraham’s advice was to put on a mask, gown, and gloves when running hormone assays during all phases of the menstrual cycle. Similar precautions were advised for male technicians who were assaying for low levels of testosterone.

What an important lesson to learn: that during the luteal phase of my menstrual cycle, I had been contaminating my assays. As a result of this discovery, I washed all glassware, scrubbed the walls of the lab, and had no further problems with the assays if I took the proper precautions.

In order to know when I was in the most assay-contaminating phase of my cycle (the luteal phase), I began keeping a record of my menstrual starts and stops, as well as when I perceived ovulation to occur. It was not unusual to know when I was ovulating as I experienced a bit of pain midway through my cycle. This phenomenon is called mittelschmerz. I continued to keep my menstrual record long after finishing the hormone assays. It was informative to see how the cycle interval as well as bleeding interval varied from cycle to cycle, and how the pattern of bleeding changed as I approached menopause.

Abraham’s advice also made me think about an old wives’ tale I had heard, claiming that women who lived together (especially women college students cloistered in dormitories), would cycle together. Women still talk about this phenomenon, which is called menstrual synchrony. To date, little serious research has been conducted on this phenomenon.

How much each one of us unknowingly affects or is affected by the hormonal output of others, male and female, would be a most interesting project to pursue. Much is known about pheromones, sex attractant steroid hormones found in animals other than humans. These pheromones are powerful indicators that the female is physiologically ready to breed. Winnifred Cutler, working at the Athena Institute for Women’s Wellness Research, thinks that we are not so far evolved from our animal heritage that a similar effect is operational in humans. Dr. Cutler believes that a substance, which she has defined as “essence,” found in the sweat of humans, performs a similar sexual function for humans (Vigoda, 1993). If a laboratory technician can contaminate an assay from his or her endogenous sources of hormones, surely our hormones must have an effect upon others with whom we live and work. Women, during the luteal phase of the cycle, synthesize large quantities of estrogen and progesterone. During pregnancy progesterone hormone in a woman’s blood is ten times the concentration found in the blood during the luteal phase of the menstrual cycle.

Since discovering this bit of information, I have wondered how much of what we observe as family friction and/or dysfunction might be attributable to a mother and daughter cycling together, affecting each other, and affecting the father if there is a father in the home, or how much the hormonal output of the male affects the female, or vice versa. For years the focus in menstrual cycle research has been to study the changes in the female premenstrually. Perhaps it is the male’s response to female hormones that needs to be studied in order to understand the dynamic interplay of hormone changes and effects of these changes?

That humans are affected by exogenous (external to the body) sources of hormones is documented in the literature.
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