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PREFACE

Women talk about the onset of menopause in various ways. Many cite the first
time their menstrual period failed to make its regular appearance. Others describe
the first time they threw off the blankets in the middle of the night. Some women
complain of menstrual periods that flood more and more heavily each month; oth-
ers encounter dusty, unused tampons in a bathroom cabinet. Although many
women in the United States disdain the fuss made about menopause in the popu-
lar press, resent having to seek treatment for hot flashes, and dislike being
reminded that the process of aging is marching forward, every woman who lives
to sixty years of age with her uterus and ovaries intact is compelled, at one time or
another, to say, “Oh, this must be menopause.”

In general, ovarian biology is experienced as down there somewhere, inter-
nal, private, seemingly immutable. Women tell me that menopause is “out of our
control,” “natural,” “biological.” It is all of those things. Menopause—technically,

» «

the last menstrual period—is also a cultural phenomenon, “a time of despair,” “a
new phase of life.” Culture, generally unacknowledged, alters the experience of
menopause, the recognition of menopause, the timing of menopause, and the
symptoms attributed to menopause. Culture is public, shared, and created. Cul-
ture is made visible in medical interventions, attitudes about aging, birth control
policy, indications for hysterectomy, smoking practices, food resources, diet pref-
erences, marital norms, breastfeeding customs, and timing of motherhood. All of
these aspects of culture influence biology and contribute to variation in the age
and individual experience of menopause.

The goal of this book is to tease apart culture from biology, although I would
argue that it is impossible to think one can ever fully separate the influence of
medicine, attitudes, diet, and health-related behaviors from any life change,
menopause in particular. Cross-cultural comparisons facilitate the effort to sepa-
rate the two; however, we find no simple dichotomy of cultural idiosyncrasies and
biological universals. Some aspects of the biological process seem to be less plas-
tic than others, less amenable to cultural influences. Nevertheless, in all settings
and societies, culture and biology are deeply intertwined.

Biology and culture are enmeshed across the lifespan. Childbirth is an obvi-
ous example. The biology seems to be universally standard: an infant is pushed

xiii
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through a pelvic opening. But the biology of childbirth is not truly universal.
Populations differ in the degree to which nutritional deficiencies and develop-
mental difficulties are experienced by women during childhood. These early
insults set the stage for later difficult or complicated childbirth in adult women
(Merchant and Kurz 1993). Although the ease or difficulty of delivery is influ-
enced by cultural interventions at the time of birth (Jordan 1993), culture does
not interact with biology solely at the moment of study (at childbirth or at
menopause); culture and biology are intertwined from conception to death.

Menopause is a rich topic of study. It occurs after forty to sixty years of liv-
ing, that is, fifty or so years of eating, smoking, radiation exposure, sexual activ-
ity, pregnancies, weight gain, and maybe weight loss. Symptoms of menopause
are complicated by climate, education levels, diet, weight, breastfeeding prac-
tices, smoking, alcohol intake, stress, and cultural expectations. The “treatment”
of menopause is controversial. In fact, just trying to define menopause is a chal-
lenge, because menstruation may cease as a result of a hysterectomy, long before
a woman runs out of viable eggs, while medically assisted pregnancy can extend
the ability to give birth for years after menopause.

My own experience in the study of menopause spans two decades, from the
beginning of graduate work at SUNY-Albany in 1986 to my current work with the
anthropologists Daniel E. Brown and Lynn Morrison in Hilo, Hawaii; with
Dr. Mario Carlos Gonzalez in Asuncién, Paraguay; and with Dr. Jesus Zarain Gar-
cia in Puebla, Mexico. Throughout these years and across six research sites, I
have sought to understand age at menopause and symptoms associated with
menopause as two aspects of human variation.

This text employs a biocultural perspective and a complementary lifespan
approach. I explore evolutionary and cross-cultural understandings of menopause,
as well as the influence of medicine. While the focus of biomedical research on
menopause is too often limited to the effects of declining estrogen levels, many
changes are concurrently taking place in women’s lives as they age. The study of
menopause presents tremendous opportunities for anthropologists and the holis-
tic, comparative, and multidisciplinary strengths of the biocultural approach.

Three questions drive my interest in menopause: Why did menopause
evolve? Why do some women experience menopause at forty-two, while others
cycle like clockwork to the age of fifty-eight? Why does menopause pass unno-
ticed for some women, while others suffer from unrelenting hot flashes?

To set the stage for answering these questions, Chapter One reviews how
menopause can be studied either as an event or as a process. Menopause is
defined, and the biocultural perspective and lifespan approach are described.
Chapter Two presents background endocrinology that serves as a reference for
the remainder of the book. I discuss the ways in which human variation is
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divided into categories of normal and pathological and also examine hypothe-
ses regarding the evolution of menopause and postreproductive life.

Chapter Three surveys past studies of menopause as well as the methodolo-
gies that are currently employed to measure symptom frequencies. Hysterectomies
are discussed at the end of this chapter. Chapter Four also emphasizes methodol-
ogy in explaining how age at menopause is computed for cross-population com-
parisons. In addition, I review the genetics of menopause and the factors
associated with variation in age at menopause.

Chapters Five and Six focus on the symptoms associated with the menopause
transition, with an emphasis on muscle-joint-bone pain/stiffness, depression,
vaginal dryness and loss of sexual desire, and hot flashes. With regard to depres-
sion, I examine the history of involutional melancholy, particularly the evidence
that dissociates depression from menopause. Chapter Six is devoted to hot flashes:
the experience, the biology, their measurement, and factors associated with
variation in hot flash frequencies within populations. Menopause as a result of
chemotherapy is also discussed in this chapter.

Chapter Seven looks at a new phenomenon, the impermanence of menopause
due to postmenopausal pregnancies and ovarian-grafting techniques. I con-
clude by noting future directions for research, including work on predicting age
at menopause through imaging technology and the application of more consis-
tent methodologies to achieve a better understanding of human variation in
menopause across populations.

In Mexico there is a saying that “cada cabeza es un mundo,” or each head is
a world—each person creates or experiences a unique and separate reality. This
saying describes what I've learned about menopause. Variation in the experi-
ence of menopause is related to many factors, including underlying biological
variation, life experiences, health habits, and the influences of peers, family, physi-
cians and other caregivers, and the media. At the level of the individual woman,
every menopause is different.

This book, like my research, looks for answers to questions about menopause
at the level of populations and species. Menopause: A Biocultural Perspective is writ-
ten for students and researchers interested in the study of human variation,
female fertility, biocultural and evolutionary frameworks, a lifespan perspective,
and women’s health. It is also written for women interested in understanding why
certain changes occur during the transition from a reproductive to a postrepro-
ductive stage of life. When I started to study menopausal women, they were for me
an exotic, anthropological “other.” Now I have shared the lived experience of
night sweats. To understand why they happen is helpful for all of us.
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CHAPTER ONE

Introduction

Why study menopause? The answer is self-evident: because there are so many
questions! Why do human females close down childbearing long before the end
of life, while most chimpanzees reproduce until shortly before death? Why does
menstruation end for some women at age forty-two, while others continue to
menstruate at sixty? Why didn’t my mother have any hot flashes, while other
women remove strategic layers of clothing and visibly sweat?

Bring up the topic of menopause, and I'm more than happy to contribute
curious observations, interesting hypotheses, and leaps of biological faith. Yet
there are so many questions that I can’t answer. Friends and colleagues at work
ask, “I can’t remember names anymore. Is that menopause?” “My left arm goes
numb. Is that menopause?” “I want to have sex twice a day. Is that menopause?”
“I'm more depressed than I have ever been. Is that menopause?”

Variation in age at menopause and in symptom experience can be under-
stood at the level of the population by combining a familiarity with biology with
observations of cultural difference. This book does present answers at the level
of the population, but rarely about experience at the individual level. T have
summarized much of what is known across a wide variety of populations,
including those that are most familiar to me: upstate New York (where women
talk about menopause as something natural, ordained by God), western Massa-
chusetts (where women proactively smear themselves with yam cream and eat
blue-green algae for menopausal health), Puebla, Mexico (where marital stress is
a constant topic of concern among women of menopausal age), the Selska Valley,
Slovenia (where menopause is an uncomfortable, taboo topic of conversation),
and Asuncion, Paraguay (where some women describe menopause as un alivio, a
relief, but others volunteer the word desesparacién, despair, as a menopausal
symptom).
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I focus on menopause both as a onetime event, the last menstrual period,
and as an ongoing process, the transition from pre- to postreproductive life.
These two points of view—event and process—reflect different approaches to
the study of menopause, and both are necessary. I also examine the evolution
and contemporary experience of menopause in a particular way—from a bio-
cultural perspective.

Menopause as Event and Process

Menopause as an Event

Menopause is characteristic of human females, but very few other species expe-
rience a permanent cessation in the ability to reproduce followed by a long
postreproductive life. Life history analysis allows anthropologists and biologists
to compare traits across different species, such as rates of growth during child-
hood, age at sexual maturity, length of gestation (pregnancy), age at menopause,
and maximum length of life. Mary Pavelka and Linda Fedigan (1999), for example,
examined life history traits in free-ranging Japanese macaques (monkeys) to
draw comparisons with human menopause. Japanese macaques are widely
regarded as old when they reach twenty years of age, and only 8 percent of the
studied population lived that long. Yet Pavelka and Fedigan found that most (81
percent) of the females that lived for twenty to twenty-five years were still repro-
ductive. While all female monkeys ceased reproduction after twenty-five years,
the end of their reproduction differed from human menopause in that the mon-
keys lived only an average of 2.1 years past giving birth for a final time.!

A twenty-five-year-old Japanese macaque is a very old monkey, showing
advanced deterioration in all body systems. A fifty-year-old woman may feel the
same way, but she is only at the midpoint of the human maximum lifespan.
Menopause and postreproductive life are universal traits for human females
who live through middle age, but only 3 percent of the macaques in Pavelka and
Fedigan’s study lived to age twenty-six (one year after their population wide ter-
mination of reproduction). Among macaques, menopause, if it happens at all, is
an event that occurs very close to the end of life (see also Johnson and Kapsalis
1998; Takahata, Koyama, and Suzuki 1995).

In genetic terms, humans are more closely related to chimpanzees than to
macaques. Do chimpanzees experience menopause? Graham (1979) studied
thirty-five- to forty-eight-year-old captive chimpanzees (Pan troglodytes) and
found that, although fertility declined after age thirty-five, most females were
cycling regularly until death and all had at least one menstrual cycle within one
year of death. Gould, Flint, and Graham (1981) showed that a forty-nine-year-old
and a fifty-one-year-old chimpanzee demonstrated longer menstrual cycles,
slightly different hormone levels (compared with those of younger chim-
panzees), and reduced perineal swelling.? Although these two extremely old
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captive chimpanzees were showing perimenopausal changes, they were at the
very end of their lifespans and had not stopped menstruating.

In a thirty-four-year study of wild chimpanzees in the Mahale Mountains of
western Tanzania, Nishida et al. (2003) observed twenty-five females from
middle age (18—33) until their death at age thirty or older. Postreproductive life
was defined as the number of years between the birth of the last offspring and
the year the female died, minus five years (because the average interbirth inter-
val was sixty-six months for a daughter and seventy-two months for a son).
Of the twenty-five females who died at age thirty or older (table IV, Nishida et al.
2003:114-115), fifteen were postreproductive—having no signs of pregnancy or
estrus—for at least one year and six were postreproductive for five years or
longer. Among the fifteen who were postreproductive for at least one year, the
average age at death was 38.8 years. Among the six who were postreproductive
for five years or longer, the average age of death was 40.2 years. It appears that
chimpanzees, like macaques, can exhibit a short postreproductive life in the
wild if they live long enough to be “old” (Nishida et al. 2003).

From a life history perspective, menopause is an event—a measurable
trait—that can be compared across the macaque, the chimpanzee, and our own
species, Homo sapiens. See figure 1.1, which compares data on various life events
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FIGURE 1.1 Life stages of
the macaque, chimpanzee,
and human.

Data drawn from Bogin
(1999); Pavelka and Fedigan

Macaque Chimpanzee Human
Primate (1999); Dyke et al. (1986).
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(Iength of gestation, infancy, childhood, adolescence, reproductive period, and
post-reproductive period) across the three primates.

Menopause is also studied as an event by researchers interested in varia-
tion in the timing of the last menstrual period among human populations. In
this case, investigators ask a sample of women their current age, the date of
their last menstrual period, and—if they are not menstruating—whether or not
they underwent a hysterectomy (to separate women with a natural menopause
from women with a surgical menopause).? Information that may be related to
the timing of menopause (for example, smoking habits) is also collected to
understand variation in age at menopause within and between populations.
This study of the timing of the last menstruation can be relatively rapid and
straightforward, involving structured surveys and telephone, postal, or face-to-
face interview techniques.

Menopause is also studied as an event within epidemiology—the study of
patterns of disease. Epidemiologists consider the timing of the last menstrual
period to be a risk factor (a measurable event) that helps to predict a woman’s
risk of breast cancer or osteoporosis. A late age at menopause is associated with
a higher risk of breast cancer (Bulbrook 1991; Kelsey, Gammon, and John 1993;
Sowers and La Pietra 1995). One hypothesis for this relationship, and for the
increasing frequency of breast cancer in nations such as the United States and
the Netherlands, is that women who experience more menstrual periods across
the lifespan have greater exposure to monthly estrogen cycles. Estrogen stimu-
lates breast tissue growth and with that growth comes a greater risk of genetic
mutations that may result in an increased cancer risk. Consistent with this line
of thinking, breast cancer risk is higher among women who have an early age at
menarche (the first menstrual period—when estrogen levels rise) and among
women who have a late age at menopause (when estrogen levels finally fall)
(Eaton and Eaton 1999; Henderson et al. 1985; Pike et al. 1993).

In contrast to the relationship between age at menopause and risk of breast
cancer, a late age at menopause lowers the risk of another disease of aging, osteo-
porosis, because estrogen helps to maintain bone density (Lindquist et al. 1983,
Sowers and La Pietra 1995). At menopause, when estrogen levels fall, bone density
drops dramatically. This drop in bone density has been used to market hormone
replacement therapy (now called hormone therapy, or HT) (Brackett-Milburn,
Parry, and Mauthner 2000; Palmlund 1997a; Worcester and Whatley 1992), because
women who take estrogen (in pills or patches) after menopause experience signif-
icantly less bone loss. Yet one of the problems with HT is that, as just noted, expo-
sure to estrogen increases the risk of breast cancer (Writing Group 2002).

Menopause is often treated as a onetime, life history event for cross-species
and cross-cultural comparisons, as well as a medical event (a marker of estrogen
decline). Women themselves, however, usually experience menopause as a more
gradual, transitional process.
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Menopause as a Process

The last menstrual period is an event that occurs within the transition from a
reproductive to a postreproductive stage of life. In most countries this transition
period is called the climacteric, but in the United States researchers speak more
commonly of the “perimenopause” (Utian 1997). In general, the climacteric or
perimenopausal transition begins when menstrual periods become irregular
and ends one year after the last menstrual period. The word “climacteric” comes
from the Latin word climactericus, meaning “of a dangerous period in life,” or
from the Greek word klimakterikos, from klimakter, meaning “a dangerous point,
the rung of a ladder.” “A dangerous period in life” may seem less favorable than
“perimenopause”; however, because the word “climacteric” is used more often
internationally, I employ both terms.

Marcha Flint, a biological anthropologist who studied menopause in India,
Indonesia, and New Jersey, observed that menopause is related to the climacteric
much as menarche is related to puberty (Flint 1975:161). In other words,
menopause is the most prominent signal that the female body is exiting the repro-
ductive period, just as menarche is the most prominent signal that the female
body is entering it. There is a major difference, however, between menopause and
menarche. While the first menstrual period is unmistakable, the last menstrual
period is only certain in retrospect—enough time has to elapse before one can
be sure.

To see how much time needs to pass for a woman to be sure she is past
menopause, Patricia Kaufert, a Canadian sociologist, recorded the menstrual pat-
terns of 324 women of menopausal age for three years (Kaufert, Gilbert, and Tate
1987). Every six months, women were interviewed by phone and categorized as
menstruating regularly, having irregular menstruation, or not having menstru-
ated for six months. Across the six interviews (three years), thirty-five women
(11 percent) returned to regular or irregular menstruation after six months of
amenorrhea (absence of menstruation). Relatedly, Phyllis Mansfield and col-
leagues (2003) used menstrual diary data from the longitudinal Midlife Women’s
Health Survey (now part of the Tremin Research Program, described in Chapter
Three) to show that, during the five years preceding menopause, sixty-three
women demonstrated ten distinct patterns of transition. Four of those women
characterized their cycles as regular for a year or more, then changing for a year
or more, then regular for a year or more, then changing again. Three women expe-
rienced twelve months of amenorrhea, only to have another period later on. This
long period of unpredictability, waiting for that final menstruation, demonstrates
why, cross-culturally, there are no rituals associated with menopause and why the
clinical convention is for women to wait for at least twelve months before identi-
fying their last menstrual period as the menopause event.

The increasing irregularity of menstrual periods is an external display of an
internal process of hormonal change that precedes and continues throughout
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the menopause transition. Recently an over-the-counter, one-step urine test
(Menocheck) was introduced by Synova Healthcare to detect elevated levels of
follicle stimulating hormone (FSH), a physical concomitant of menopause. Two
Menocheck tests taken five to seven days apart can determine whether or not
FSH levels have increased and remained elevated. Menocheck was approved by
the FDA (http://www.fda.gov/cdrh/oivd/homeuse-menopause.html) and may
seem appealing from a commercial standpoint; however, a onetime test doesn’t
tell a woman very much during the process of the menopause transition. She
could record an elevated FSH level one month, indicating menopause, and a
low, normal FSH level the next. Just as her menstrual periods are irregular, her
FSH levels are also up and down.

For example, in Malmo, Sweden, G. Rannevik and colleagues (1995) carried
out a longitudinal, prospective study of hormonal change in 160 women for
twelve years from pre- to postmenopause. They drew blood samples for hor-
mone analysis every six months until one year after menopause and then once
per year after that for up to seven years.* Because the study was longitudinal,
investigators were able to look back and, at any particular point in time, know
just how close a woman was to her last menstrual period. Table 1.1 shows the
mean (average) serum levels of FSH from 84 months before menopause to 132
months after menopause along with the standard deviation (variation around
the mean). Note how mean levels of FSH and the variation around the mean
increase as menopause approaches.

Among women who were seventy-three to eighty-four months premeno-
pausal, mean FSH levels were 2.6 * 1.36 pg/l. In other words, all women had sim-
ilar FSH levels, although some were closer to 1.0 (2.6 minus 1.36) and some were
closer to 4.0 (2.6 plus 1.36).> Consider the standard variation for women who
were one to six months premenopausal: 13.2 = 7.5. In other words, while average
FSH levels were about 13.0, some women were closer to 6.0 (13.2 minus 7.5) and
others were closer to 21.0 (13.2 plus 7.5). All of these women were within six
months of menopause. That is why a onetime test does not predict where any
particular woman is in the course of her transition from pre- to postmenopause.
With the assay used by Rannevik et al. (1995), a woman could have had an FSH
level of 6 or 21 ng/1 at the time of measurement and, either way, her menstrual
periods stopped within the next six months. The physiological changes of
menopause are best described as an up-and-down process, with enormous vari-
ation in FSH and other hormones. Month-to-month fluctuations are so great
and so unpredictable that tests for hormone levels cannot determine just where
a woman is on the path to menopause.

A process of hormonal changes underlies the symptoms® women associate
with menopause. It follows, therefore, that investigators who study variation in
symptom frequency study menopause as a transitional process, not a onetime
event. Although menopause generally occurs between the ages of forty-five and
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TABLE 1.1
Serum Levels of FSH
Months N Mean FSH ug/l Standard Deviation
Premenopause
73-84 31 2.6 1.36
61-72 49 2.8 1.98
49-60 75 3.8 1.91
37-48 94 5.2 3.55
31-36 107 5.3 4.66
25-30 127 6.5 5.34
19-24 136 7.9 5.90
13-18 146 9.3 6.54
7-12 152 11 7.47
1-6 154 13.2 7.50
Postmenopause
1-6 146 18.5 6.47
7-12 19 18.2 6.21
13-24 158 18.7 6.46
25-36 157 20.3 5.67
37-48 156 20.5 5.61
49-60 151 19.5 5.78
61-72 147 19.7 5.64
73-84 136 19.1 5.22
85-96 115 18.9 5.29
97-108 89 18.5 4.90
109-120 65 17.8 4.48
121-132 51 16.6 3.80
Source: Rannevik et al. (1995).

fifty-five, premenopausal women aged thirty-five and older are sometimes studied
in order to document the entire transition from regular menstruation to an
absence of menstruation (Cramer and Xu 1996; Mitchell, Woods, and Mariella
2000). Often investigators ask open-ended questions to allow women to describe
their own experience.



8 CHAPTER ONE

In Asuncién, Paraguay, for example, in a study of age and symptoms at
menopause, we asked, “In your opinion, what is menopause? What does it
mean?” One quarter of the responses described menopause as a normal change
that all women go through: “una etapa normal en la vida de una mujer” (a nor-
mal stage in a woman’s life); “un proceso natural” (a natural process); “un ciclo
por la cual la mujer pasa” (a cycle through which a woman passes); “un proceso
de la vida” (one of life’s processes); “es algo natural que hay que pasar” (it’s
something natural that one has to go through); “un periodo de cambios” (a
period of changes). These answers give a sense of movement through time,
menopause experienced as change across a temporal period rather than a one-
time event.

Understanding menopause as a transitional process involves understand-
ing the hormonal changes that accompany the transition, the symptoms associ-
ated with the process, as well as the various aspects of life that influence the
experience along the way.

Defining Menopause

As defined by the World Health Organization, menopause is the permanent ces-
sation of menstruation due to the loss of ovarian follicular activity (WHO 1981).
This definition uses both a symptom that can be identified by a woman (the end
of menstruation) and a sign that can be measured (the loss of follicular activity
results in changes in levels of hormones). Investigators have generally agreed to
define menopause as the last menstrual period followed by at least twelve
months of amenorrhea (no menstrual bleeding). The advantage of this defini-
tion is that it identifies a single, measurable variable within the climacteric
transition. This definition makes it possible to compute median or mean ages at
menopause for inter- and intrapopulation comparisons. The definition also
allows one to delineate a clinically normal range in age at menopause (for
example, ages forty to sixty). Finally, this definition enables clinicians to iden-
tify women who are postmenopausal for medical “management.” But while the
last menstrual period is a clinically useful marker of an event, the average
woman’s sense of the process of the menopausal transition is better described
by the term “perimenopause,” a gray, difficult-to-define time period during
which a woman wonders if each period of bleeding is the last.

Various staging systems have been proposed to differentiate premenopausal
from perimenopausal and postmenopausal women (Mitchell, Woods, and Mariella
2000; Utian 2001) ranging from three to thirteen categories of menopausal status
(for example, Oldenhave et al. 1993; Punyahotra, Dennerstein, and Lehert 1997).
One set of criteria commonly used is shown in table 1.2. An advantage of these cri-
teria is that only a few questions are required to differentiate among stages. For
example, the investigator may ask: (1) Are you still menstruating? If the answer is
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TABLE 1.2
Stages and Definitions of the Menopause Transition

Stage Definition

Premenopause Regular cycling. Having experienced a menstrual period
during the two months prior to study.

Perimenopause Irregular cycling. Having experienced a menstrual period
from three to eleven months prior to study.

Postmenopause Having experienced the last menstrual period at least
twelve months prior to study.

no, is this because of pregnancy or lactation, hysterectomy (surgical menopause),
chemotherapy (chemopause), or other medical treatment or condition? (2) When
was your last menstrual period? If the answer is within the last two months, she is
premenopausal. If the answer is within the last three to twelve months, she is peri-
menopausal (or amenorrheic for some other reason, such as pregnancy). If the
answer is longer than twelve months before the interview, she is postmenopausal.
(3) Are your cycles regular? If the answer is no, this helps to confirm that a woman
is indeed perimenopausal. (4) Are you taking hormone therapy? Some women take
cyclic HT that causes them to have periods. If this is the case, then it is difficult to
determine if a woman is postmenopausal on the basis of the criteria in table 1.2.

The following data demonstrate how the criteria of table 1.2 can be applied
with mixed success in studies of menopause. Among 755 women interviewed for
a cross-sectional study of menopause in Puebla, Mexico, we found that 175
women had undergone a surgical menopause and 277 a natural menopause—
defined as at least twelve months of amenorrhea. If perimenopause was defined
as having menstruated within three to twelve months prior to interview, then
only 9 women could be classified as perimenopausal. Another alternative was to
group together all women who had menstruated within twelve months as pre-
menopausal (n = 303), and this was done in the analyses (for example, Sievert
and Espinosa-Hernandez 2003). This binary grouping is consistent with the
WHO (1996) definition of premenopause, but by creating a “yes” or “no” sce-
nario we lost the sense of menopause as a transitional process.

In Paraguay, we were more careful to ask about menstrual cycle changes,
and 46 percent of the 234 menstruating women said that their menstruation
had, indeed, changed in some way—heavier, lighter, closer together, or farther
apart.” Twenty women could be classified as perimenopausal based on the cri-
teria in table 1.2; they reported a last menstrual period from 61 to 240 days prior
to interview. Of the 234 menstruating women (including the 20 who could be
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classified as perimenopausal), 77 women described their menstruation as
“irregular.” Of these, 14 said that their menstrual periods had become closer
together and 63 said that their menstrual periods had become farther apart.
Among those who said their menstrual periods were closer together, last men-
strual periods ranged from 4 to 71 days prior to interview. Among those who said
their menstrual periods were farther apart, last menstrual periods ranged from
I to 240 days prior to interview. It quickly becomes clear that knowing the date
of the last menstrual period doesn’t necessarily tell the investigator whether a
woman is perimenopausal. If a woman has a period every three months, but
happens to menstruate the day before the interview, she will be identified by
the generally accepted definition as premenopausal.

As discussed above, a onetime hormone measurement does not necessarily
tell a woman whether she is pre-, peri-, or postmenopausal. Here we have con-
fronted the difficulty of classifying a woman as pre- or perimenopausal solely on
the basis of her menstrual cycle. Why is it all so complicated? Recall the WHO
definition of menopause as the permanent cessation of menstruation due to the
loss of ovarian follicular activity. To better understand what this “loss of ovarian
follicular activity” looks like across the female lifespan, we have to begin with
the female fetus.

In the human ovary (where female eggs are stored), approximately seven
million oogonia are formed by the fifth month of fetal development. Oogonia are
immature sex cells (eggs). Unlike males, female mammals (including humans)
and birds do not continue to make thousands or millions of sex cells after an ini-
tial, early wave of production.?

The initial, exorbitantly high number of seven million oogonia declines to
about two million oocytes in the ovaries at birth (T. G. Baker 1986) and 400,000
oocytes by the onset of puberty (Byskov 1978). Oocytes are almost fully devel-
oped sex cells (eggs). This drop in number of oocytes with age is a basic mam-
malian pattern, not unique to humans (Alcorn and Robinson 1983; T. G. Baker
1986; Nichols et al. 2005).

From puberty to menopause, monthly ovulation (when the egg is released
from the ovary into the fallopian tube where it might be fertilized by a sperm)
accounts for the loss of, at maximum, 400 oocytes. The vast majority of oocytes
just simply degenerate, until comparatively few remain (Nelson and Felicio 1985;
Novak 1970; Richardson, Senika, and Nelson 1987; Thomford, Jelorsek, and Matti-
son 1987). The degeneration of oocytes occurs through atresia, the process that
involves the shrinking of either the oocyte itself or its surrounding follicle (Byskov
1978; Crisp 1992; Gougeon 1996; Guraya 1985). Because the oocyte and the follicle
function as one developmental unit until the point of ovulation, terms such as
oocyte loss and follicle loss are often used interchangeably. Figure 1.2 shows how
follicles develop and grow within the ovary—from a primordial follicle (a few
granulosa cells surrounding the oocyte) to a preovulatory follicle. Across the
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FIGURE 1.2 Growth and development of an ovarian follicle. The follicle develops
from a primordial follicle, with only a few granulosa cells surrounding the oocyte, to
a preovulatory follicle, with thick layers of granulosa and theca cells.

Figure p. 203, from Clinical Gynecologic Endocrinology and Infertility, 6th edition,
by L. Speroff, R. H. Glass, and N. G. Kase, copyright © 1999 by
Lippincott Williams and Wilkins.

lifespan, few primordial follicles will fully develop to a preovulatory follicle, com-
pared with the hundreds of thousands of primordial, preantral, and antral folli-
cles that will develop and then degenerate through the process of atresia.

At one time researchers generally agreed that oocyte depletion accelerated as
menopause got closer. This belief was supported by data that, when graphed,
showed a bend in the scatter of points representing numbers of follicles in rela-
tion to age (figure 1.3). This bend in the scatterplot was interpreted to mean a
change in the rate of follicle loss around the age of thirty-eight or forty, consistent
with the timing of the rise of FSH (Erickson 2000; Faddy et al. 1992; Gougeon et al.
1994; Richardson et al. 1987; WHO 1996). This interpretation made sense because,
as its name implies, follicle stimulating hormone prompts more follicles to
develop. The thinking was that increasing levels of FSH resulted in greater follic-
ular development but, ultimately, a higher rate of follicle loss through atresia,
because few developing follicles make it to the point of ovulation. The clinical
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FIGURE 1.3 The most often cited model of follicular depletion, where follicular decay
is exponential and the exponential rate changes abruptly at some critical age. Here
the data from Block (1952, 1953) (represented by +), Gougeon, Ecochard, and Thal-
abard (1994) (represented by x), and Richardson, Senika, and Nelson (1987)
(represented by blocks) have been redrawn on a log-linear scale (see Leidy, Godfrey,
and Sutherland 1998).

Courtesy of Laurie Godfrey.

implication was that women should have children at younger ages because, physi-
cians thought, the rate of follicle loss increased as menopause approached.®

This popular picture of follicle depletion (figure 1.3) has been misinter-
preted.’® The apparent bend in the rate of follicle loss was due to the log-trans-
formation of follicle numbers (McDonough 1999). By converting numbers of
follicles to a logarithmic scale on the y (vertical) axis, and by presenting age on a
chronological scale on the x (horizontal) axis, the decline in numbers of follicles
by age was bent so that it looked like the rate of follicle loss increased as women
approached menopause. In fact, the number of follicles lost per unit of time is
roughly constant during the years prior to menopause, an argument developed
further in Leidy et al. (1998). Figure 1.3 continues to be widely used (for example,
Wallace and Kelsey 2004); however, figure 1.4 shows the true decline in numbers
of follicles across the lifespan.

With this correction in mind, we return to our explanation of the definition
of menopause as the permanent cessation of menstruation due to the loss of
ovarian follicular activity (WHO 1981, 1996). It has been hypothesized that when
the number of ovarian follicles drops below a certain threshold, hormones such
as estrogen produced by those follicles can no longer be secreted at levels high
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FIGURE 1.4 The shape of the true decline in numbers of ovarian follicles across the
lifespan (see Leidy, Godfrey, and Sutherland 1998).

Courtesy of Laurie Godfrey.

enough to maintain menstrual cycles (Nelson and Felicio 1985; Wood 1994). This
is the loss of follicular activity referred to in the WHO definition of menopause.
This biological definition marks a measurable event that can be compared
across cultures and plugged into models of disease risk.

There are, however, shortcomings to this definition. First, follicular activity
can continue even in the absence of menstruation. For example, women who
have undergone a hysterectomy (the removal of the uterus) may still have func-
tioning ovaries. They may experience two kinds of menopause: first, the cessa-
tion of menstruation due to a hysterectomy, perhaps at age forty-two (no hot
flashes), and second, the cessation of estrogen production due to the loss of ovar-
ian follicular activity, perhaps at age fifty (and perhaps accompanied by hot
flashes). Hot flashes are feelings of heat in the face, head, chest, or back of the
neck that last about three to five minutes and are associated with the decline of
estrogen. Second, follicular activity can end, but menstruation can continue
through the use of cyclic HT. Women can experience periodic blood loss for
decades beyond the loss of ovarian follicular activity by treating their hot flashes
with a hormonal regimen that builds up the uterine lining, then allows the uter-
ine lining to slough off (menstruation).

A third drawback to the WHO definition relates to how women experience
menopause. Of the 470 women in Asuncién, Paraguay, who were asked to
define menopause in their own terms, although 31 percent of the responses defined
menopause to be the end of menstruation, 13 percent defined menopause as the
loss of the ability to have children (“termino del periodo reproductivo,” the end
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TABLE 1.3
Definitions Given for Menopause in Asuncién, Paraguay

Definition of Menopause Percentage
1. The end of menstruation 31

2. A normal life change 25

3. A negative life change 18

4. The end of fertility 13

5. Don’t know 8

6. Other (e.g., beginning of old age, end of desire for sex)

Source: Unpublished data.

Note: Some women gave more than one definition, for a total of 501 responses.

of the reproductive period; “perdida de la capacidad de tener hijos,” the loss of
the ability to have children). See table 1.3.

The WHO definition does not address this perception that menopause is
equivalent to the loss of reproductive ability, because biological evidence sup-
ports a separation between the loss of fertility and the end of menstruation. Fer-
tility (giving birth to offspring) ends well before the end of menstruation, as
demonstrated in studies of women receiving sperm donation (Federation
CECOS, Schwartz, and Maynaux 1982; van Noord-Zaadstra et al. 1991) and oocyte
donation (Abdalla et al. 1990). Older women have more difficulty getting preg-
nant because they have fewer healthy eggs. In addition, both historical and
cross-cultural evidence have demonstrated that, at the population level, the
end to female fecundity (the ability to become pregnant and/or to maintain a
pregnancy) ends an average of five to ten years prior to the end of menstruation
(Gage et al. 1989; Wood 1994). For most women, fecundity declines around the
early to midforties.

That said, women still perceive menopause to be a marker for the end of
childbearing because most women have no other “window” into the state of their
ability to conceive. The end of menstruation can, therefore, be an emotion-
laden event. Some women react to the cessation of menstruation with relief (no
more birth control); others describe deep sadness because they can no longer
bear children. A woman in western Massachusetts explained to me, “I could
have had twenty children. I loved having children.” How many did you have?
“Seven. But it was so easy then. I could fill a grocery cart for forty dollars. I wish
I could have had more children.”
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In Asuncién, some women described the loss of fertility in positive terms,
such as “Un alivio para las mujeres. No preocuparse por la menstruacién y
embarazo” (Relief for women. No worry about menstruation and pregnancies).
Others had mixed feelings as they described “el final de una etapa de repro-
ducién” (the end of a stage of reproduction); “incapacidad de tener hijos”
(inability to have children); “la culminacion del periodo fertil” (the culmination
of the fertile period). Explained one woman when asked to define menopause,
“Ya no se puede tener hijos” (One can no longer have children).

If the cessation of menstruation signifies, as it does for many women, the end
of fertility, then could tubal ligation (having one’s “tubes tied”)—a medical pro-
cedure that ends fertility—be considered a “cultural” menopause? No, because
sterilization does not bring about the end of menstruation. From a different per-
spective, if medically assisted postmenopausal pregnancies can extend the ability
to give birth for ten or fifteen years beyond the cessation of menses, then what
does menopause mean? Simply: the end of menstruation.

The Biocultural Perspective

This text utilizes a biocultural perspective, which offers a “comprehensive view
of humans” (McElroy 1990:244) by showing that biology and culture are inter-
twined in “a continuous feedback relationship of ongoing exchange” (Lock
1998:410). Biological variables are both cause and effect (Wiley 1992). Evolution
shapes the biological constraints, for example in the timing of menopause
(Peccei 1995). In addition, the biocultural perspective examines the develop-
mental and environmental processes that bring about human variation (Bogin
1999; Worthman 1993), for example, in menopausal symptoms.

Biology and culture can be brought together into a comprehensive study of
humans in myriad ways. The holism of the biocultural framework allows anthro-
pologists to explore a wide range of research topics, across any length of time,
using different measures of fitness (for example, reproductive success or rate of
childhood growth) to understand how biology, culture, and the environment
interact to shape a particular phenomenon.

Some anthropologists ask questions on an evolutionary scale, hundreds of
thousands or millions of years in length. These questions are often about
macroevolution—the formation of new species through the accumulation of
evolutionary changes produced across many generations. In our own evolution-
ary history, earlier species evolved into later species; for example, Homo erectus
(a species active at least 1.8 million years ago) was ancestral to our own (very
recent—perhaps only 150,000 years old) species of Homo sapiens.

In terms of the biocultural perspective, paleoanthropologists are interested
in how and why brain size and complexity increased throughout our evolution-
ary history from a cranial capacity and surface morphology (size and shape)
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similar to that of a chimpanzee (about 400 cm?®) to our present highly convoluted
brain surface and large brain size (about 1,400 cm?3). Those with a biocultural ori-
entation propose a feedback loop between cognition and tool manufacture.
Increasing cranial capacity and structural complexity may have been associated
with increasing cognitive skills—including social and language skills (Falk 1992)—
that influenced, and in turn were influenced by, the development of more sophis-
ticated tools (Wynn 2002).

The mechanism explaining the changing brain size across time is natural
selection. Technologically and socially skilled hominids would have had differ-
ential access to food and mates. According to Dean Falk (1992), a paleoneurolo-
gist, “hominids who (a) stayed alive, and (b) bred successfully would have been
targets of natural selection. Presumably, many aspects of intelligence would
have facilitated such selection” (178) resulting in increasing cognitive skills over
thousands of years and expanding brain capacity. The interaction of behavior
(tool manufacture) and biology (brain size and complexity) through evolution-
ary time illustrates the biocultural approach.

Macroevolution results in new species, but all evolutionary changes are
ultimately the result of microevolution—changes in allele frequencies within a
population from generation to generation. (Alleles are different versions of the
same gene, such as the A, B, and O alleles for blood type.) The mechanisms
underlying these changes are the forces of evolution. One of those forces is nat-
ural selection. For natural selection to work, first, there must be variation
among individuals who have a particular trait within a population (such as age
at menopause). Some aspect of variation will be advantageous within a particu-
lar context and the individuals with those beneficial traits will be selected for.
“Selected for” means that they will (a) stay alive and (b) produce more offspring
compared with individuals with slightly different traits.

Sometimes human biologists interested in contemporary populations also
incorporate an evolutionary perspective. For example, Katherine Dettwyler
(1995a) argues that to investigate breastfeeding as a biocultural phenomenon,
we must begin with an understanding of “our evolutionary inheritance” (39) as
vertebrates, mammals, and primates (figure 1.5). Humans are shaped by “the
hominid blueprint” (39) that developed during our own particular evolutionary
path. Because we are mammals, humans produce milk from mammary glands;
however, human milk is different from the milk of other mammals because it
evolved through natural selection to meet the specific nutritional and immuno-
logical needs of human infants. Once we understand our evolutionary inheri-
tance (biology), we can better investigate breastfeeding as a heavily “culturalized”
activity (Dettwyler 1995a:41).

Similar in evolutionary scope is Margie Profet’s (1992) proposal that morning
sickness evolved through natural selection as an adaptation to the ingestion of
plant toxins during the PlioPleistocene epochs (five million to ten thousand
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FIGURE 1.5 Evolutionary relationships among humans, apes, monkeys, other mam-
mals, reptiles, amphibians, and fish.

Redrawn from Relethford (2005:225).

years before the present), when our hominid ancestors lived in small, mobile
communities with access to a wide variety of plant foods and some lean meats
(Eaton, Eaton, and Konner 1999). In Profet’s scenario, women who avoided
(or vomited) plant substances that could harm a developing embryo enjoyed
greater reproductive success and had more children. Others have hypothesized
that morning sickness evolved to avoid not plant toxins but parasites and
pathogens in meat (Flaxman and Sherman 2000). In either case, there is thought
to be a biocultural relationship within our evolutionary history between subsis-
tence patterns such as hunting and gathering (culture) and morning sickness
(biology). This interest in the “environment of evolutionary adaptedness”—the
context within which our ancestors evolved (Hrdy 1999)—is shared by many
anthropologists, including those who study menopause within contemporary
populations (Hawkes, O’Connell, and Blurton Jones 1997).

Some anthropologists apply an adaptationist perspective to understand how
social behavior benefits contemporary individuals by increasing or decreasing fer-
tility. These anthropologists study the interaction of biology and culture among
contemporary peoples—hunters and gatherers, pastoralists, agro-pastoralists, and
agriculturalists (for example, Bentley, Paine, and Boldsen 2001; Ellison 2001a,b;
Hawkes, O’Connell, and Blurton Jones 200r; Hill and Hurtado 1996; Kaplan et al.
2000; Panter-Brick 2002)—within a variety of ecological conditions.

For example, Gibson and Mace (2002) studied women in southern Ethiopia
to understand the effects of labor-saving technology (a recent water-supply
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project) on women’s “energy budgets.” They predicted that energy formerly
used by women in making long trips for water (up to six hours per day, for up to
thirty kilometers, to carry loads of twenty to twenty-five liters) would now be
diverted into reproductive effort. Eventually, this would increase fertility. Vil-
lages with and without water taps were compared to show that access to water
taps (culture) was, indeed, associated with an earlier return to menstruation
and pregnancy (biology) after giving birth.

The questions formulated from an adaptationist perspective are driven by
hypotheses derived from the theory of natural selection. In keeping with natural
selection, the measure of fitness is fertility—in evolutionary terms, those who
leave more offspring are more successful. As demonstrated above, fertility varies
in relation to energy expenditure. Fertility is also associated with other aspects of
culture, such as marriage patterns (including age at marriage, or polygyny versus
monogamy), religion, and differential access to nutritional resources. With regard
to menopause, an adaptationist perspective allows evolutionary ecologists to
investigate how grandmothering—a behavior that differs from culture to culture—
may have resulted in the evolution of a long postreproductive life. If postrepro-
ductive, hominid grandmothers could provide care for their grandchildren
(Hawkes, O’Connell, and Blurton Jones 1997), and if this investment resulted in
the survival of more grandchildren, then, the argument goes, menopause followed
by a long postreproductive life would have been selected for as favorable traits.

The biocultural perspective is also applied by human biologists who use an
ecological model to study contemporary populations. These studies expand the
definition of “fitness” beyond fertility and mortality. In other words, in addition to
testing whether or not particular individuals (a) stay alive and (b) produce more
offspring, the ecological model also includes other measures of fitness, such as
growth (distance and velocity, or how much and how fast), work capacity, blood
pressure, morbidity (disease or sickness), and other measures of the quality of
life. Their questions focus on explaining human variation through genetic, devel-
opmental, and nongenetic physiological change (P. T. Baker 1984; McElroy and
Townsend 2004; Moore et al. 1980; Thomas, Gage, and Little 1989; Wiley 2004).
For example, Ivy Pike (1999) has studied how seasonal differences (wet season/dry
season) influence food availability, workloads, and exposure to pathogens. She
investigated whether seasonality influenced weight gain among pregnant Turkana
women in Kenya.

The ecological model is a holistic paradigm that examines the relationships
among biology, culture, and the environment with an emphasis on human adap-
tation (D. E. Brown 1981; Frisancho 1993; Gonzalez Quintero and Lopez Alonso
2003; Kormondy and Brown 1998; Wiley 2004). Figure 1.6 shows one conceptual-
ization of these interactions.

A classic example of the biocultural model applied at the level of the popula-
tion is the effect of dairying, a cultural practice, on human biology. All mammals
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FIGURE 1.6 A biocultural model for examining human variation.

Figure 15.1, from Human Population Biology: A Transdisciplinary Science, edited by
Michael A. Little and Jere D. Haas, copyright © 1989 by Oxford University Press,
Inc. Used by permission of Oxford University Press, Inc.

produce milk, but the ability to digest this milk is not lifelong. Instead, the ability
to digest lactose, the milk sugar, declines as infancy ends (Durham 1991). Some
human populations retain the ability to digest lactose; a high degree of lactose
tolerance (the ability to digest milk) is found in populations of people with ances-
tral ties to northern Europe or western Africa, where dairying has been practiced
for thousands of years (Simoons 1978). There was a selection for lactose tolerance
in those populations, probably through a higher level of fertility associated with
the ability to digest milk, because milk provided new sources of nutrients, espe-
cially calcium, vitamin Dj, protein, and fats (Bogin 1998). This is a remarkable
example of how culture can influence microevolution. A change in allele (gene)
frequencies made it possible for particular populations to digest milk.

While the evolution of lactose tolerance is an excellent illustration of the
role of natural selection in human adaptation, scientists using an ecological
model are not always explicit about the evolutionary theory underlying their
work. Often this is because the trait of interest (such as hot flashes) has no clear
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adaptive advantage, but is an aspect of human variation that demonstrates ways
in which culture, biology, and the environment interact. Rather than explaining
how a particular trait is adaptive (and selected for by natural selection), biocul-
tural researchers frequently find that it is human plasticity that has evolved
through natural selection, allowing for changes in a particular trait across space
and time in relation to particular stressors.

For example, age at menarche is a sensitive measure of population health,
because the average age at menarche changes in response to nutritional excess
or deficits (Bogin 1999; Eveleth and Tanner 1990). A dramatic example is the way
in which age at menarche varies across birth cohorts before and after a war (Pre-
beg and Bralic 2000; van Noord and Kaaks 1991). For example, among girls in the
city of Sibenik, Croatia, mean age at menarche had been decreasing since World
War 11, consistent with a secular trend in age at menarche that occurred across
the globe during the twentieth century. War came to Sibenik in September of
1991, and attacks lasted through August of 1995. Prebeg and Bralic (2000)
showed that mean age at menarche reversed its downward secular trend and
rose from 12.9 years in 1985 to 13.1 years in 1996. Girls who lost a family member
during the war experienced menarche at a still older mean age of 13.8 years. The
physiological capacity to shift age at menarche earlier or later, in response to
environments that help or hinder reproduction, was selected for over millions
of years of hominid evolution.

Some biocultural researchers focus on social and psychological factors
associated with stress and disease outcomes, such as depression or hyperten-
sion. Behavioral factors (for example, smoking or poor diet) may increase an
individual’s risk of disease. From a biocultural perspective, other, less measura-
ble factors are also associated with the development of these diseases, including
a person’s social circumstances, beliefs, and attitudes. William W. Dressler, a
leader in this area of study, argues that the central problem in cross-cultural
studies of stress is that the factors that cause stress and the factors that reduce
stress are culture specific (Dressler 1996). They are not just items on a checklist
that can be ticked off and compared; the researcher must situate the factors at
a local level. Thus Dressler (1996) borrows Clifford Geertz’s term “local knowl-
edge” to talk about culture as meanings that define appropriate behaviors and
organize human relationships. Similarly, “local biology” refers to the ways in
which physiological processes shape and are shaped by the sociocultural milieu
in which they are embedded (Hinton 1999; Kleinman 1995; Lock 1993; Melby,
Lock, and Kaufert 2005; Worthman 1993, 1999; Worthman and Kohrt 2005).

In multiple research settings, Dressler investigated the effects of “lifestyle
incongruity”—defined as the degree to which lifestyle (including characteristics
such as items owned and adoption of “cosmopolitan” behaviors) exceeds the
typical characteristics of one’s occupational class—on blood pressure, depres-
sive symptoms, and serum lipids. Measures of lifestyle and occupational class
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are variables that must be understood in relation to cultural context. Dressler
found that within the cultures of St. Lucia, Brazil, Mexico, and Alabama, people
with greater lifestyle incongruity demonstrated higher blood pressure (reviewed
in Dressler 1995, 1996). Dressler and his colleagues have also contributed to an
understanding of health in relation to “cultural consonance”—a measure of how
closely an individual’s behavior approximates the “guiding sensibilities” of his
or her own culture—through studies of blood pressure in relation to lifestyle
and social support norms (Dressler and Bindon 2000:246).

Other researchers have also focused on cultural variables such as social sup-
port or “social power” in relation to physiological outcomes. Social power—
defined as the perceived potential to influence outcomes—is achieved through
interactions with others. Increasing social power reduces stress within local con-
texts. For example, among the Fulbe of Mali in West Africa, Dominique Simon
and colleagues investigated social power through such questions as whether a
woman would return to the market to ask for her money back when she discov-
ered she had been short-changed. They found that women who scored higher in
terms of passivity/helplessness were more likely to have children who were mal-
nourished. A child’s nutritional status was also associated with seasonality,
maternal age, and whether the mother had a Koranic education typical of the
area (Simon, Adams, Madhavan 2002). The ecological model is holistic, encom-
passing social support, attitudes, subsistence strategies, diet, seasonality, and
war with an interest in a variety of outcomes, including growth, weight gain,
blood pressure, and any number of other measures of the quality of life.

A final way in which a biocultural approach is understood is by anthropol-
ogists who emphasize political-economic relationships and their effect on
human biology (Goodman and Leatherman 1998; Leatherman and Goodman
1997; Smith and Thomas 1998). Within this approach, economic and political
processes lead to specific patterns of biological stress and compromised biolo-
gies further threaten the integrity of social processes.!

For example, according to Bogin and Loucky (1997), short height can be an
indicator of physical, economic, or political stress. They showed how the chil-
dren of Maya immigrants born in the United States grew an average of 5.5cm
taller than their age mates living in Guatemala. They argued that migration to
the United States breaks the cycle of poverty into which most Guatemalan Maya
are born and that plasticity in the growth of Maya children reflects the political
and economic opportunities encountered by Maya refugees living in the United
States. At the same time, Maya children remained shorter than the children of
the other U.S. ethnic groups living in the same town. Bogin and Loucky con-
cluded that all people live within physical, social, economic, and political envi-
ronments that have powerful effects on human biology. Although little can be
done to alter the physical environment, the political and economic environ-
ment can be changed.
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Across these biocultural perspectives, the emphasis ranges from hominid
evolution to reproductive success within contemporary populations, to biocul-
tural interactions and genetic, developmental or physiological adaptations, to
social power relationships. The biocultural perspective applied in this book
shares commonalities with all of these approaches, particularly the ecological
model, but I do not adopt one point of view exclusively. The topic of menopause
is so broad that like the paleoanthropologists, I want to know when menopause
first appeared in our evolutionary record. Like the adaptationists, I wonder if
reproductive success had a role in the evolution of menopause through natural
selection. And like those who employ an ecological model, Ifind that framework
useful for thinking about the influence of diet and health-related behaviors on
symptom experience.

The Treatment of Culture in Biocultural Research

Across all of these frameworks, the effects or “artifacts” of culture are most often
treated as something that can be measured (the complexity of tools, the presence
or absence of water taps in a village, the deprivation of war, “lifestyle incon-
gruity,” “social power,” economic stress and so on). Other measurable artifacts of
culture include medical interventions, attitudes about aging, birth control policy,
smoking practices, diet preferences, patterns of breastfeeding, and the socially
appropriate timing of motherhood. Measurement of such particulars allows the
collection of data that are both meaningful for informants and amenable to cross-
cultural comparison (Browner, Ortiz de Montellano, and Rubel 1988).12

This emphasis on the measurement of artifacts (things) or standards of behav-
ior (norms) is different from the ways in which culture is understood in other sub-
disciplines of anthropology and, consequently, in many studies of menopause. For
example, with occasional exceptions (such as Worthman 1999), biocultural per-
spectives generally do not address the concept of “embodiment,” a notion that
emphasizes the inseparability of the biological and social body, so that the physi-
cal body reflects its social context (Csordas 1994; Edgewater 1999; Hinton 1999;
Rothfield 1997). Nor, within the biocultural perspective, is there a general comfort
with “discourses” about or “dialectics” between biology and culture (Lock 1993).

Researchers who use the biocultural perspective as their theoretical frame-
work are typically comfortable with the idea that there are facts about the world
to be uncovered. They much less frequently explore the construction of facts “as
a result of interaction between researcher with the subject of research” (Lock
and Scheper-Hughes 1996:42). Even when these ideas—facts as real, facts as
constructed—are brought together within one interesting volume (Pollard and
Hyatt 1999), the chapters remain quite separate.

Although culture, in a biocultural perspective, is often treated as something
that can be measured, there is a recognition that cultural ideologies, norms, and
meanings shape the measurable variable. In general, however, biocultural
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anthropologists are measuring the outcome, not the meaning. For example, in
Mali breasts are perceived “as existing for the sole purpose of feeding children,”
and consequently women are able to breastfeed freely (Dettwyler 1995b:171). In
the United States, breasts are defined primarily as sex objects, and therefore
breasts are not freely exposed and breastfeeding is more often done in private.
Cultural norms thus affect the frequency with which infants can be breastfed,
and breastfeeding frequency has physiological consequences for both the
mother and the child (Stuart-Macadam 1995).

Culture in biocultural research is also generally treated as separate from
and external to the physical body. Culture is public, created, contested, and
shared through learning. Behaviors associated with culture, such as forms of
marriage (Durham 1991), can be measured and modeled as analogous to the
forces of biological evolution, in the sense that change occurs through inven-
tion (analogous to mutation), diffusion (analogous to gene flow), random loss of
information (analogous to genetic drift), and the cultural selection of particular
ideas (not always “good” ideas or adaptive ideas, but particular ideas). Predic-
tive models can be constructed, variables measured, and hypotheses tested.

In biocultural models, cultural variables (that is, artifacts and behaviors)
and biological variables are both considered. For example, which is more impor-
tant in explaining hot flashes among women at midlife in Puebla, Mexico: mar-
ital status (single, married, living together, divorced, widowed) or estrogen
levels? In Puebla, marital status—a measurable variable—is an effect of culture.
It is greatly influenced by the ideologies of the Catholic church (divorced
people, for example, cannot participate in communion). Marital status is also
influenced by the cultural ideal of the nuclear family, and the cultural accept-
ance of second families among men who will not (for religious or family rea-
sons) divorce their first wives. By contrast, estrogen levels are influenced by the
number of follicles developing within the ovary during any particular month.

In Puebla, women who had never married reported significantly fewer hot
flashes during the two weeks prior to interview (39 percent) compared with
married women (52 percent). The lowest rate of hot flashes (29 percent) was
among single women with no children. The highest rate of hot flashes (67 per-
cent) was among married women with no children.®® Marriage can be very
stressful for women in Puebla, and since divorce is frequently not a real option,
there is often no way out of a difficult relationship. The resultant unhappiness
may be one reason why married women report more uncomfortable physical
symptoms at menopause than do single women. Does marital stress translate
into neurochemical changes that in turn influence the hypothalamic-pituitary-
ovarian axis and result in a higher frequency of hot flashes? This working
hypothesis is made possible by the biocultural approach.

With regard to estrogen levels, it appears that postmenopausal women
(who are assumed to have lower levels of estrogen than premenopausal women)
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are more likely to have hot flashes. During the two weeks prior to interview, nat-
urally postmenopausal women were more likely to report hot flashes compared
with premenopausal women (57 percent versus 38 percent). In logistic regres-
sion analyses (where marital status and menstrual status were examined
together in relation to hot flash experience), menopause status was a stronger
predictor of hot flash experience compared with marital status. Does that mean
that biology will always trump culture? No. The biocultural approach concerns
the intertwining of biology and culture, not the triumph of one over the other.
It means considering both marriage and menopause status when seeking to
explain hot flash frequency.

The Biocultural Approach to Menopause

The biocultural perspective provides a tool kit of analyses for the many different
questions raised with regard to the evolution of menopause, variation in age at
menopause, and variation in symptoms associated with menopause. The
approach is a particularly appropriate framework for the study of menopause
for a number of reasons. First, a biocultural perspective recognizes that humans
are a product of a long evolutionary history. Across animal species, menopause
and postreproductive life are not common characteristics. Most animals die
before they cease their ability to reproduce; only human females, not males,
have evolved a species-wide cessation of reproductive capacity and prolonged
period of post-reproductive life. An understanding of how menopause has
evolved sets the stage for examining widely shared aspects of biology and behav-
ior across all humans.

Second, a biocultural perspective allows us to examine the genetic, devel-
opmental, and environmental processes that bring about human variation.
Information relevant to the study of menopause spans biological levels, from
particular genes to entire species. The study of menopause includes analyses of
genetic polymorphisms in relation to age at menopause (Cramer et al. 1989);
autopsy (Block 1952) and ultrasound studies of ovarian follicular stores (Flaws
et al. 2000, 2001); longitudinal and cross-sectional studies of hormonal change
(Rannevik et al. 1995); laboratory studies of hot flash physiology (Freedman
2000a); studies of hot flash frequencies across a nation (Avis et al. 1993, 2001)
and the world (Boulet et al. 1994; Sievert and Flanagan 2005); and cross-species
studies of the length of postreproductive life (Pavelka and Fedigan 1991, 1999).

Third, a biocultural perspective can be used to demonstrate how continu-
ous, normally distributed physiological variation is subject to culturally specific
clinical segmentation. Biomedicine defines the boundaries of normal; however,
the cutoffs between normal and pathological vary by culture. With regard to
menopause, the cutoff between premature ovarian failure and a clinically nor-
mal menopause at age forty is arbitrary, since it may not be applicable across all
cultures.
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FIGURE 1.7 Cultural and biological boundaries on female reproduction. The vertical
arrows slide up and down the female lifespan in culture-specific ways. For example,
sometimes sexual activity begins before menarche. Age at menopause can slide down
to forty-two or up to fifty-eight, and so on.

Fourth, the biocultural perspective fosters the recognition that there are
cultural as well as biological boundaries on female reproduction (figure 1.7).
Social attitudes as well as technological innovation can permanently curtail or
temporarily prolong the ability to conceive and/or give birth. Terminal absti-
nence—that is, the practice of stopping sexual relations when one becomes a
grandmother (Cavalli-Sforza 1983)—effectively brings about an end to fertility,
but not menstruation. Tubal ligation also brings about an end to fertility, but
not menstruation. In contrast, a hysterectomy can end menstruation, but leave
functioning ovaries intact. A biocultural perspective allows us to consider the
ways in which social values and biomedicine complicate the relationship
between the end of fertility and cessation of menses.

The Lifespan Approach

The biocultural perspective acknowledges the enmeshed complexity of biology,
behavior, attitudes, medicine, and the physical environment. The relationships
are seldom direct and there are often confounding factors to consider. The ways
in which culture (behavior, attitudes, medicine, physical environment) can
influence the fundamental biological basis of menopause are best seen from a
lifespan approach (Kuh and Hardy 2002; Leidy 1996a).

The lifespan approach follows biological, sociocultural, and psychological
trajectories across time (Elder 1985; Riley 1979; Sorensen, Weinart, and Sherrod
1986) with the conviction that “only the entire lifespan can serve as a satisfactory
frame of reference” (Filipp and Olbrich 1986:347-348). Within the lifespan,
events and transitions are temporally arranged so that the study of development
or aging is “essentially a study of the sequence of events. . . in which earlier events
condition later events” (Harris 1987:21—22). Along life’s trajectories, menopause
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can function as a cumulative or a predictive event. It is cumulative in the sense
that menopause follows, for example, thirty-two years of smoking and damage to
the developing oocytes (resulting in an earlier age at menopause). It is predictive
in the sense that age at menopause can be used in population-level models to
predict risk of breast cancer or even age at death. In a study of Seventh-Day
Adventists, the odds of death decreased as age at natural menopause increased,
up to the age of fifty-five (Snowdon 1990; Snowden et al. 1989). Age at natural
menopause appeared to predict age at death, at least during the course of the
study period. A similar finding was recently reported by researchers in the
Netherlands (Ossewaarde et al. 2005).

Age at menopause is set by the number of oocytes (eggs) created by mitosis
during prenatal development, and by the rate of oocyte loss through follicular
atresia (degeneration) across the lifespan—from the fifth month in utero until
the fifth or sixth decade of life. A lifespan perspective is, therefore, consistent
with the biology of menopause. For instance, if a mother smokes, one could
hypothesize that the store of eggs formed in her daughter’s fetal ovaries may be
compromised and her daughter may experience menopause at age forty-seven
rather than forty-nine. A lifespan approach has been applied to demonstrate a
negative correlation in age at menarche and age at menopause in a nutritionally
stressed Blackfeet population (Johnston 2001), and a positive correlation in age
at menarche and age at menopause among first-generation Hispanic immi-
grants to the United States (Leidy 1998). A lifespan perspective encourages the
formation and testing of hypotheses and questions that stretch across time. For
example, does a woman who sleeps with a man for twenty years have more reg-
ular periods and, relatedly, a later age at menopause? (The answer appears to be
yes; Sievert, Waddle, and Canali 2001.)

Difficulties in applying the lifespan perspective arise both from its over-
whelming holism (Silverman 1987) and from the long stretch of time between an
attribute of interest (such as oocyte development in utero or childhood nutrition)
and menopause, fifty years later. Application of a lifespan approach requires
either a prospective, longitudinal study design (and long-lived researchers) or,
less valid, a reliance on recalled data in retrospective studies. However, by look-
ing at widely spaced behaviors or biological events, new patterns of constancy
and change (Brim and Kagan 1980; Elder 1985), correlations (Leidy 1996b), and
risks (Scholl, Hediger, and Schall 1996) can be identified.

For example, in my study of menopause carried out in upstate New York in
1989-1990, I asked women if they had ever experienced a variety of symptoms in
association with menstruation (table 1.4) in order to identify possible correla-
tions between recalled menstrual symptoms and the experience of menopausal
symptoms later in life. As might be expected, I found strong, positive correla-
tions between headaches with menstruation and headaches at menopause; and
between mood swings with menstruation and irritability or mood changes at
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TABLE 1.4

Symptom Experience with Menstruation (in Percent)

Symptom Experience  Upstate New York  Puebla, Mexico ~ Asuncién, Paraguay

Bloating 94
Cramps 93 54 48
Breast tenderness 89
Mood swings 88 12 28
Headaches 69
Leg cramps 47

Source: New York data: Leidy (1996c). Mexico and Paraguay data unpublished.

Note: In Puebla and Asuncién, researchers asked directly only about menstrual
cramps and mood changes. Women were asked to volunteer any other
symptoms that occurred before or during menstruation.

menopause. Of greater interest, I found that menstrual cramps and menopausal
hot flashes were significantly related.

In a linear model only abdominal cramps and leg cramps during the men-
strual cycle predicted hot flashes at menopause. In other words, having experi-
enced cramps with menstruation during younger years was a significant
predictor of hot flashes with menopause during midlife, but irritability or mood
swings with menstruation did not predict hot flashes. In contrast, menstrual
bloating, breast tenderness, and mood swings (but not cramps) with menstrua-
tion were significant predictors of later, menopausal irritability and mood
changes (Leidy 1996c).

The association between a history of menstrual cramps and menopausal
hot flashes has also been shown in Australia (Dennerstein et al. 1993), Britain
(M. Hunter 1992), and Sweden (Holte and Mikkelsen 1991). Similarly, in Puebla,
Mexico, menstrual cramps were significantly associated with hot flashes at
midlife, so that among women with a history of cramps, 57 percent reported hot
flashes; among women with no history of cramps, 48 percent reported hot
flashes (p < .o1) (Leidy Sievert 2003).

In Asuncién, Paraguay, women who recalled the experience of cramps
with menstruation (n =220) were also more likely to report hot flashes with
menopause, compared with women who did not experience cramps with men-
struation (n = 240) (55 percent versus 38 percent, p < .or1). There was no similar
relationship between having cramps and feelings of sadness at midlife. These
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similar findings across a variety of cultures suggest that whatever the explanation
for the pattern of correlation between symptom experience with menstruation and
at menopause (physiology or personality), it is not unique to upstate New York.

The lifespan perspective allows for investigations across widely spaced
events; however, like the biocultural approach, the lifespan perspective is a par-
adigm or general orientation, not a theory (Baltes and Schaie 1973; Brim and
Kagan 1980). According to Bernice Neugarten, the lifespan perspective was first
adopted by cultural anthropologists interested in age grading and life histories.
Then personality psychologists and developmental psychologists embarked on
“studies of lives.” Finally, sociologists began their work, at times in collabora-
tion with historians (Neugarten 1988). That the lifespan serves as an organiza-
tional framework across a number of disciplines is evidenced by differences in
vocabulary. For example, the life history approach glosses over intraspecies vari-
ation in lifespan traits to better demonstrate variation across species (Caro et al.
1995; Gage 1998; Partridge and Harvey 1988; Pavelka and Fedigan 1991). The life
cycle approach is similar to the life history approach in that the lifespan is
described as a series of distinct, bounded stages (Goodfriend and Christie 1988);
however, the life cycle perspective allows for variation in lifespan events and
transitions.

In the life course perspective of sociology, development and aging are
understood to form a continuous process from birth to death (Riley 1986) and,
in contrast to the life cycle approach, rigid age categories and developmental
stages are rejected in favor of identifying patterns, sequences, and correlations
across the lifespan (Brettell 2002; Harris 1987; Neugarten 1969). Biological tran-
sitions or events, such as birth, weaning, menarche, or menopause cannot be
dismissed, as they are essential for cross-category comparisons.

Across the lifespan, time may be perceived to be absolute or relational
(Benjamin 1966). For example, to compare age at menopause among popula-
tions, menopause must be placed on a linear, chronological, absolute scale. In
contrast, relational time can seem to “speed up” or “slow down”; the awareness
of time is relative to changing events. In relational time, the significance of a
woman’s age at menopause may vary in association with different clocks—
biological, social, professional, or spiritual (Cartwright 1987). Each trajectory of
the lifespan has its own time table so that women can perceive the timing of
menopause to be “on time” or “off time” (Neugarten and Datan 1973) in relation
to biological or sociocultural events.

In upstate New York, for example, I asked women who were naturally post-
menopausal whether or not they “were ready for the end of menstruation.”
Ninety-three percent said “yes,” and 98 percent said that they were ready to stop
having children. In contrast to this apparent acceptance of the inevitable, table
1.5 illustrates how the timing of menopause was characterized by naturally
postmenopausal women and also by women who underwent menopause by
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TABLE 1.5
Characterization of the Timing of Menopause in Upstate New York
Naturally Postmenopausal by
Postmenopausal Women Hysterectomy

Mean Age at Mean Age at
Timing of Frequency  Menopause (S.D.)  Frequency Hysterectomy (S.D.)
Menopause (n=114) (n=98) (mn=29) (n=29)
“Early” 18% 44.5 (5.6) 66% 39.7 (7.5)
“On time” 63 50.2 (2.9) 21 44.0 (4.8)
“Late” 13 52.3 (4.9) 0
“Don’t know” 5 49,5 (2.3) 14 35.8 (10.9)

Source: Leidy (1991).

hysterectomy. More women who experienced menopause by hysterectomy said
that their menopause was “early”; none said that their menopause was “late.”
However, it is too easy to say that women with earlier chronological ages at
menopause were more likely to characterize their menopause as “early.” As
standard deviations illustrate, there is variation around the mean. Naturally
postmenopausal women who said their menopause was “early” were as old as
fifty-one at the time of their last menstrual period. Among women who consid-
ered menopause to be “on time,” eleven women reported menopause from ages
fifty-three to fifty-eight. In contrast, one woman who described menopause as
“late” said her last menstrual period was at age thirty-seven (Leidy 1991).

Further investigation showed that each woman created her own time scale
of average or expected ages at menopause, and each scale was constructed, in
part, through comparisons with other women. For example, in upstate New
York, women who experienced menopause before what they believed to be the
average age for menopause (anywhere from thirty-five to fifty-eight years of age)
described the timing of their menopause as “early” more often than “on time”
or “late.” It didn’t matter whether or not they were right in a demographic sense.
What they believed to be the age norm (Neugarten 1969) for menopause influ-
enced how they described the timing of their own last menstrual period. Among
women who experienced what they believed to be an average age at menopause,
88 percent said their menopause was “on time”—even though their ages at
menopause ranged from forty-five to fifty-five (Leidy 1991).
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In addition to chronological scales, some women used family stage as a con-
sideration in deciding whether their menopause was “early,”
One participant noted that she was ready for the end of menstruation because “I
was divorced.” A forty-one-year-old participant commented that menopause

on time,” or “late.”

should occur at forty-five because “I think that women are then becoming too
old/tired to care for new babies and children.” A fifty-eight-year-old respondent
said that she wished menopause had occurred at fifty because “it is time to
become a grandmother rather than a new mother.” Other women referred to
their occupational role. For example, one forty-three-year-old premenopausal
woman suggested that periods should stop between forty-eight and fifty because
that is “close to retirement.” A fifty-three-year-old postmenopausal woman noted
that because of career demands she would have liked menopause to occur at fifty
(instead of fifty-one) because it was “one less thing to cope with!” (Leidy 1991).

Finally, women used a third scale, that of gynecologic age. In response to
the question, “When would you like your periods to stop?” a forty-two-year-old
women said, “Thirty-two years is enough!” Explained one forty-six-year-old
woman, “Forty years is enough! I think it would be really neat to have menopause
at a set number of years after beginning your period. Then you would know when
menopause would happen” (Leidy 1991). The extent to which women consciously
add up their years of menstruation is unknown; however, there was a statistically
significant difference among postmenopausal women with a reproductive span
of less than thirty-four years who were more likely to describe their menopause
as “early” (43 percent) or “on time” (53 percent) compared with women with a
reproductive span of thirty-four to forty years who were more likely to say that
their menopause was “on time” (77 percent), compared with women with a
reproductive span of more than forty years who were more likely to say that their
menopause was “on time” (50 percent) or “late” (50 percent) (p < .o1).*

In the lifespan approach the biological, social, and psychological trajecto-
ries are viewed as lifelong (Baltes and Schaie 1973; Mercer, Nichols, and Doyle
1989; Riley, Abeles, and Teitelbaum 1982) and “no single stage of a person’s
life . . . can be understood apart from its antecedents and consequences” (Riley
1979:4). For example, a woman will not view menopause as a marker of the end
of fertility if she has undergone a tubal ligation or other type of sterilization. In
Puebla, we found that 42.5 percent of women had undergone a tubal ligation at
an average age of thirty-three years (Sievert 2003).” Figure 1.8 shows the num-
ber of women who underwent sterilization at each age (triangles), the number
of women who underwent hysterectomy at each age (open circles), and the
number of women who underwent a natural menopause at each age (solid
circles). From a lifespan perspective, tubal ligations bring about an end to fer-
tility prior to natural menopause. Hysterectomies bring about an end to fertility
(unless there has already been a sterilization procedure) and bring about an end
to menstruation prior to natural menopause. Natural menopause marks the
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FIGURE 1.8 Ages at tubal ligation, hysterectomy, and natural menopause in Puebla,
Mexico. Courtesy of Paul R. Sievert.

end of fertility (unless there has already been a sterilization procedure or hys-
terectomy) and is the end of menstruation (unless there has already been a
hysterectomy).

Midlife is a point of cumulation, just like young adulthood, childhood, and
even infancy. Each woman accumulates a biological as well as a social history. In
turn, biological insults, repairs, and behaviors at midlife will have even later
biological and social consequences. This lifespan approach is, a fitting comple-
ment to the biocultural perspective.



CHAPTER TWO

The Biological Basis of Menopause

Background Endocrinology

One factor that inhibits a biocultural approach to any topic is the scientific
literacy required to make sense of the relevant underlying biology. For readers
not familiar with the language of reproductive biology, this section expands on
the biological details with more terms and definitions.

The hypothalamus, the pituitary, and the ovaries maintain menstrual cycles
in premenopausal women. These organs are part of the endocrine or hormonal
system. The organs of the endocrine system communicate with one another, and
with other organs and tissues. Hormones are messengers that carry chemical
information to receptors which are designed to interpret and act on specific
messages. For example, the hormone estrogen is produced within the ovary and
sent, via the bloodstream, to estrogen receptors in breast, bone, adipose (fat), vagi-
nal, cervical, uterine, and skin tissues (Merry and Holehan 1994; Whitehead,
Whitcroft, and Hilliard 1993).!

Within the brain, the hypothalamus and pituitary gland communicate closely
and exert control over the function of endocrine glands, including the ovaries,
as well as over a range of physiologic activities such as the regulation of food intake
and body temperature. Changes in the ability to control body temperature are
implicated in the etiology (causation) of hot flashes, which are discussed in
more detail in Chapter Six.

In the brain, the hypothalamus transmits a hormone called Gonadotropin
Releasing Hormone (GnRH) directly to the anterior pituitary. This transmission
occurs in pulses. Neurotransmitters such as catecholamines (for example, nor-
epinephrine and dopamine), serotonin, and endorphin modify the secretion of
GnRH (Dobson et al. 2003; Ferin, Van Vugt, and Wardlaw 1984; Genazzani et al.
2000; Herbison 1997; Kaiser, Morley, and Korenman 1993; Meites et al. 1982).
Norepinephrine is a neurotransmitter that stimulates a fight-or-flight reaction

32
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(such as increases in heart rate and blood pressure) in response to short-term
stress. As figure 2.1 shows, brain norepinephrine facilitates GnRH release. We
are interested in brain norepinephrine levels because they rise before and dur-
ing hot flashes (Freedman and Woodward 1992).

Dopamine is a precursor of norepinephrine, but also functions as a neuro-
transmitter by itself. Dopamine is involved in the control of movement (a lack
of dopamine is associated with Parkinson’s disease) and in feelings of enjoy-
ment. Dopamine suppresses GnRH release (Speroff, Glass, and Kase 1999). The
effect of serotonin is less well understood. Serotonin is now widely recognized
for the role it plays in the biochemistry of depression and anxiety. Most people
have heard of antidepressants, such as Prozac, which are selective serotonin
reuptake inhibitors, or SSRIs. The activity of neurotransmitters is altered by age
(Wise et al. 1997), as well as by environmental stimuli (Meites and Lu 1994),
including stress. The neuroendocrine system is thus a complex system of com-
munication, affecting multiple areas of physiological function at once.

The anterior pituitary, because of its important role in communicating and
directing physiological changes throughout the body, is richly vascularized
(Greenspan and Baxter 1994:66), meaning that it is laced with blood vessels to
better monitor and send hormonal signals. Receptors in the anterior pituitary
sense the pulse frequency and amplitude of GnRH and direct the production
of two gonadotropins, follicle stimulating hormone (FSH; see table 1.1). and
luteinizing hormone (LH).2 Both hormones are critical to the reproductive process.
FSH stimulates follicle development and stimulates ovulation. LH also stimulates
ovulation and then the development of the corpus luteum, the progesterone-
secreting endocrine gland that forms from the ruptured follicle.
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Although FSH and LH are both stimulated by GnRH, the two hormones are
under separate regulatory control. For example, women have higher levels of
FSH relative to levels of LH during the follicular phase of menstrual cycles (fig-
ure 2.2). Also, as will be discussed below, there is an earlier rise in FSH levels
prior to menopause; there is also an age-related loss of concordance between LH
and FSH pulses (Backstrom et al. 1982; Burger et al. 1998; Channing et al. 1985;
Genazzani et al. 1997; Lee et al. 1988; Rannevik et al. 1995).

Within the ovaries, FSH and LH stimulate oogenesis (the development of
the egg), follicular growth (follicles surround and nourish the egg), and ovarian
production of estrogens, progesterone, inhibins (hormones that inhibit FSH
production) and small amounts of androgens (hormones such as testosterone
that are more frequently associated with males). A review of follicle develop-
ment will help to make better sense of these functions of FSH and LH.

In a five- to six-week-old human female embryo, primordial germ cells orig-
inate in the wall of the yolk sac and migrate into the embryo where the fetus’s
ovaries will eventually develop (Moore 1988). Sex cells (eggs) thus have a differ-
ent embryological origin (the yolk sac) than do the other tissues of the body.
These germ cells develop into oogonia which, from the eleventh to twelfth week
onward, form oocytes through mitosis (cellular duplication) (T. G. Baker 1986;
Crisp 1992; Moore 1988). As noted earlier, oocyte formation ceases by the time a
human fetus is five months old (T. G. Baker 1986). Unlike men, who continue to
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make sex cells (sperm) well into their later years, women do not make sex cells
(oocytes) past their fifth month in utero (unless we discover surprising new evi-
dence that, like some mice, humans are capable of producing eggs after birth
(Johnson et al. 2004)). The number of oocytes formed prior to birth determines, in
part, a woman’s age at menopause, as will be discussed more fully in Chapter Four.

At about sixteen weeks in utero, oocytes are surrounded by a layer of flat-
tened granulosa cells (Moore 1988). At this stage of development, these units are
now called primordial follicles. Oocytes that remain naked, without a layer of
granulosa cells, degenerate (Weir and Rowlands 1977). This fact may explain the
rapid decline in oocyte numbers from the peak of seven million to the approxi-
mately two million oocytes present at birth. During menstrual cycles, later in
life, primordial follicles act as a pool from which all developing follicles emerge
(Peters and McNatty 1980).

Across the lifespan, from twenty-six weeks in utero until menopause, pri-
mordial follicles develop into preantral, then antral, follicles with granulosa and
theca cellular envelopes (figure 1.2) (C. R. Martin 1985; Peters and McNatty 1980;
Reynaud et al. 2004). Granulosa and theca cells function to nourish the oocyte.
They also produce hormones, including estrogen. The number of antral follicles
in the ovary are correlated with chronological age and probably reflect the
size of the reserve pool of primordial follicles (Scheffer et al. 1999). As follicles
go through their developmental sequence, they produce increasing amounts
of estrogen and inhibin. Inhibin reduces the secretion of FSH in the pitu-
itary gland. Following ovulation, the follicle becomes a corpus luteum, secreting
large amounts of progesterone. Follicular development is responsible for the
pattern of changes in hormone levels across the menstrual cycle, as seen earlier
in figure 2.2.

Follicles at all stages of development are present in the ovaries during the
reproductive years. Although follicular development can lead to ovulation, ovu-
lation accounts for very few of the follicles lost across a woman’s lifespan.
Instead, 99.9 percent of all oocytes disappear from the ovary through the degen-
erative process of atresia, not ovulation (Finch and Gosden 1986; Peters and
McNatty 1980). Researchers interested in what happens at the end of a woman’s
reproductive years must understand these developmentally early processes, as
the rate of follicle loss across the lifespan also determines, in part, a woman’s
age at menopause.

Various hormones rise, fall, and interact during the menstrual cycle. FSH
from the pituitary binds to specific hormone receptors on the membrane of the
granulosa cells of the ovarian follicle. LH binds to receptors on the membranes
of both granulosa and theca cells of the ovarian follicle (figure 2.3). Together,
FSH and LH stimulate the granulosa cells of the ovarian follicle to form estradiol
(a potent estrogen) through the conversion of an androgen (androstenedione)
derived from the theca cells (Erickson 2000). Androstenedione also bears
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FIGURE 2.3 A model of the process by which FSH and LH stimulate the production of
estradiol within ovarian follicles. LH (left) and FSH (right) stimulate the production
of estradiol from cholesterol by way of androstenedione and testosterone (in theca
cells) and from androstenedione by way of testosterone (in granulosa cells).

Modified from Peters and McNatty (1980).

mention (if not memorization) because this hormone is also converted to
estrone (a weak estrogen) by fat and muscle tissue throughout the body.

FSH levels (see figure 2.2) rise at the end of the luteal phase (or second half)
of one menstrual cycle and through the first week of the follicular phase of the
next cycle. During this rise in FSH, a dominant follicle is selected for ovulation
from the pool of antral follicles. As the dominant follicle develops, estrogen and
inhibin A are produced and their levels in the bloodstream rise. Maximum rates
of estrogen production are attained just before ovulation. The high level of
estrogen triggers preovulatory surges of FSH and LH. (This is the one time that
estrogen has a positive feedback effect on the pituitary hormones.) The surge of
FSH and LH will ultimately trigger the release of the egg from the preovulatory
follicle. The egg will enter the fallopian tube and make its way to the uterus.
Along the way, it may be fertilized by a sperm.

There are two types of inhibin secreted by the ovary. Inhibin A, as we have
seen, is primarily a product of the dominant follicle. Levels of inhibin A rise with
the preovulatory rise in estradiol, then peak during the luteal phase (as it con-
tinues to be produced by the corpus luteum). Inhibin B is the product of the
pool of growing follicles. There is an early rise of inhibin B during the follicular
phase, a midcycle peak, then levels fall (Burger et al. 2002).
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Throughout the reproductive phase of life, hormones produced in the
ovaries—estrogen, progesterone, and inhibin—send feedback signals to the brain,
regulating the secretion of FSH and LH (Channing et al. 1985; Guraya 1985; Merry
and Holehan 1994; Wood 1994). Although both inhibins and estradiol exert neg-
ative feedback effects on pituitary FSH and LH secretion, it is the fall in inhibin
B levels that is generally understood to be the cause of the rise in FSH levels dur-
ing the late perimenopause transition (Burger et al. 2002). When there isn’t
enough inhibin B produced because the number of follicles in the ovary is too
small, then FSH is freed from inhibin’s control and starts to rise (table 1.1). The
threshold number of ovarian follicles needed to maintain monthly hormonal
cycles also determines, in part, a woman’s age at menopause.

Across the female lifespan, there is thus a rapid increase and then a slow loss
in the number of follicles. The hypothalamus, pituitary, and ovaries communi-
cate via hormonal messengers to establish the menstrual cycle. We have also
noted the developmental sequence of primordial to preantral to antral to pre-
ovulatory follicles. Menopause occurs when the number of ovarian follicles drops
below the threshold number needed to maintain monthly hormonal cycles.

The Menopause Transition

There is also endocrinology specific to the menopause transition. Sometimes
people are surprised to learn that women continue to experience cyclic hor-
monal fluctuations well beyond the cessation of menstruation. These changes
in hormone levels, due to continued follicular development within the ovary,
can still be associated with changes in mood, breast tenderness, or fluid reten-
tion (bloating), even though a woman is no longer menstruating. Although men-
strual cycles and the ability to become pregnant may have come to an end,
primordial follicles continue to exist in the ovaries of women over the age of
fifty (Costoff and Mahesh 1975; Novak 1970). Darryl Holman, Kathleen O’Connor,
and colleagues showed that these primordial follicles occasionally begin to grow
even though menstruation has stopped. In their study, 108 participants of the
Tremin Research Program, aged twenty-seven to sixty, contributed urine speci-
mens and menstrual diaries for six months. Fifty participants reported no men-
strual bleeding and demonstrated elevated FSH concentrations. Of these, thirteen
exhibited “unambiguous evidence” of follicular development, as assessed by at
least a threefold gradual rise followed by a decline in a metabolite of estradiol
(estrone-3-glucuronide). There was follicular development, but no evidence of
ovulation or menses (Holman, Wood, and Campbell 2002).

Although follicular development may thus continue for a time after the ces-
sation of menses, it is still correct to say that the trigger for menopause appears
to be in the ovaries (Bennett and Whitehead 1983).2 As menopause approaches,
the sequence of hormonal feedback (figure 2.2) remains the same, but hormonal
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levels are modified with age. Some researchers have found that premenopausal
women complain of hot flashes or night sweats right before the start of men-
struation, even though their menstrual cycles are regular and menopause may
seem to be a long way off (Guthrie et al. 1996; Hahn, Wong, and Reid 1998).
These premenopausal hot flashes may occur as a result of an age-related decline
in estrogen levels during the luteal (postovulation) phase.

Also as menopause approaches, the length of the follicular phase (prior to
ovulation) is shortened and FSH levels increase, particularly during the early fol-
licular phase (Lee et al. 1988; Sherman 1987). This is the basis for the Menocheck
at-home test discussed in Chapter One. Because of the increase in FSH, one stag-
ing system for classifying women as either reproductive, in the menopause tran-
sition, or postmenopausal is based on menstrual cycle regularity and increased
levels of this hormone (Soules et al. 2001; Utian 2001). This staging system,
developed in July 2001 by the Stages of Reproductive Aging Workshop (STRAW),
will be discussed in greater detail in Chapter Four. The age-related increase in
FSH that occurs before the age-related increase of LH is thought to be the result
of lower inhibin B secretion by the ovaries (Burger et al. 1998, 2002).

Significant increases in serum FSH and LH begin about five years prior to
menopause (Rannevik et al. 1995), although hormonal changes come and go
and vary greatly with age (Metcalf, Donald, and Livesey 1981; Reame et al. 1996).
There is no definitive hormonal marker for the inception of “perimenopause”
(Santoro 1996). However, as the ovarian follicular supply is exhausted, there is a
marked decrease in estradiol and estrone and FSH and LH remain elevated
(Longcope et al. 1986). Figure 2.4 summarizes the hormonal changes of 160 women
who were observed for seven to twelve years through their menopausal transi-
tion. The FSH levels listed in table 1.1 are shown on this graph, along with LH,
estradiol, and estrone levels. Mean age at menopause for this Swedish popula-
tion was 52.1 years, ranging from 48.3 to 57.4 years (Rannevik et al. 1995:107).

After menopause, serum levels of LH and FSH decline but remain higher
than premenopausal levels (Genazzani et al. 1997). There is a continued decline
in levels of estradiol and estrone, as shown in figure 2.4. Estradiol, the most
physiologically active estrogen, declines most markedly. Estrone continues to be
produced through the conversion of androstenedione to estrone in muscle, adi-
pose, and other tissues. This production of estrone by fat tissue is one reason
why researchers have expected to find fewer hot flashes in heavier women
(Campagnoli et al. 1981; Erlik, Meldrum, and Judd 1982; Huerta et al. 1995;
Schwingl, Hulka, and Harlow 1994); however, the results have not always been
consistent on this point (Carpenter et al. 1998; Chiechi et al. 1997; den Tonkelaar,
Seidell, and van Noord 1996; Freeman et al. 2001; Gold et al. 2000; Sternfeld,
Quesenberry, and Husson 1999; Wilbur et al. 1998).

In summary, female reproductive senescence in humans is due to the loss
of ovarian follicles across time. Age at menopause is thus determined by the
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FIGURE 2.4 Changes in FSH, LH, estradiol, and estrone levels among women followed
longitudinally through the menopausal transition.

Reprinted from Maturitas, 21, Rannevik et al., A longitudinal study of the
perimenopausal transition: altered profiles of steroid and pituitary hormones, SHBG,
and bone mineral density, 103-113, © 1995, and with permission from Elsevier, and
from Reproductive Ecology and Human Evolution, edited by Peter T. Ellison, copyright ©
2001 by Transaction Publishers. Reprinted by permission of the publisher.

number of oocytes formed in the female ovary by the fifth month of fetal devel-
opment; by the rate of oocyte loss across the lifespan through the processes of
ovulation and degenerative atresia; and by the threshold number of ovarian fol-
licles needed to maintain menstrual cycle regularity (Gosden 1985; Gougeon
1996; Leidy 1994a; Richardson, Senika, and Nelson 1987; Wood 1994). The loss of
ovarian follicles results in a decline in inhibin levels and a rise in pituitary hor-
mones, FSH first and foremost. The decline in ovarian estradiol is associated
with some negative effects in various target tissues, for example, vaginal dryness
(discussed more fully in Chapter Five). At present there is no way to assess
“ovarian age,” although number of antral follicles (Scheffer et al. 1999), and ovar-
ian volume measured by transvaginal ultrasound technology (Flaws et al. 2000)
may allow for an indirect estimation of follicular numbers.

Defining Normal

Human variation is the product of past evolutionary forces and current envi-
ronmental influences. Prior to the mid-1950s, human variation was the focus of
study for investigators wishing to classify human populations into various racial
categories (Marks 1995). Currently, the study of human variation seeks to describe
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and understand the processes of biologic change (Relethford 2003). Contempo-
rary anthropologists and human biologists are interested in the continuum of
human variation across a range of traits. Age at menopause is studied as the
outcome of a process of follicle loss—whether the depletion of follicles occurs at
age thirty-five or fifty-five. In contrast, biomedical researchers are interested in
the assignment of diagnostic categories—normality and pathology.

Figure 2.5 illustrates the range of recalled ages at natural menopause among
women in Puebla, Mexico (Sievert and Hautaniemi 2003). Fifty was the most
commonly reported age at menopause (also true in western Massachusetts and
Asuncion, Paraguay), and more women experienced menopause before the age
of fifty than after (also true in western Massachusetts and Asuncién). Are all of
the ages at menopause shown in figure 2.5 “normal”?

Within biomedicine, disease is defined as a deviation from normal func-
tioning, with an emphasis on objective numerical measurement (Hahn 1995).
This point of view shapes an understanding of menopause as the end of a normal
state—that is, the end of menstruation. The emphasis on numerical measure-
ment leads to the establishment of a cutoff between “premature” menopause
(or premature ovarian failure, generally before age forty) and a “normal” age at
menopause. The implications of this cutoff will be explored further in Chapter
Four; here a few words on the definition of “normal” are appropriate.

In general, biomedical researchers are interested in placing cutoffs along a
continuum of variation between normal and pathological. For example, a sample
of blood pressures from any population will demonstrate a range of systolic (top
number) and diastolic (bottom number) pressures, from very low (for example,
78/54) to very high (for example, 204/112). Many interesting questions arise
for human biologists along this continuum. How does blood pressure vary in
relation to ethnicity (Brown et al. 1998, 2003), the menstrual cycle (James and
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Marion 1994), body mass index (Gerber et al. 1999), or social stress (Dressler
1996)? Medical clinicians, on the other hand, are more interested in differenti-
ating “normal” blood pressure from hypertension (high blood pressure). The
criteria to identify hypertension, as formulated by the World Health Organiza-
tion and the International Society of Hypertension, is either a systolic blood
pressure greater than or equal to 140 mm Hg and/or a diastolic blood pressure of
greater than or equal to 9o mm Hg (WHO 1999).

Hypertension is a risk factor for a variety of cardiovascular events (heart
attack, stroke), so cutoffs help physicians know when to begin treatment. The
cutoffs are based on morbidity (sickness) and mortality (death) data; however,
the data are interpreted within a culture-specific context of medical standards
and treatment protocol. The arbitrary nature of the significance assigned to
blood pressure readings was illustrated by Payer’s (1988) discussion of German
health care in which hypotension (low blood pressure) was treated as a serious
health concern. Payer identified eighty-five drugs prescribed for hypotension in
Germany at the time of her writing.

Contemporary cross-cultural and historical studies demonstrate further that
the cutoffs imposed on human variation to differentiate “normal” from patholog-
ical are culture-bound and arbitrary. Several caveats are in order, however. First,
human variation is often visible and generally measurable. In other words, while
the cutoff is medically established, the existence of human biological variation is
not a cultural construct. Second, there are significant health consequences asso-
ciated with some forms of human variation. Third, the arbitrariness of medical
norms is most apparent in the gray areas (such as a diastolic pressure of 9o ver-
sus one of 100). If only the extremes are considered (say, diastolic pressure of 160),
then it does not seem arbitrary to have some sort of cutoff.

Sometimes it is not the cutoffs that change, but the significance of the pathol-
ogy. For example, within any population, birth weights, like blood pressure, form
a continuum of variation. Babies who are born with low birth weights (less than
5.5 pounds) are at an increased risk for infant mortality. More recently, reinforcing
the benefits of a lifespan approach, it has been recognized that low weight at birth
is predictive of cardiovascular disease later in life (Barker 1998). Cameron and
Demerath (2002) further review diseases that occur later in life and that are asso-
ciated with low weight at birth.

Sometimes it is recognized that the norms for one country cannot be
applied in other populations, so new cutoffs are needed. For example, BMI (kg/m?)
is a measure of fatness that is a risk factor for many diseases, such as diabetes
and cardiovascular disease. The World Health Organization recommends a BMI
of 25 or over as the cutoff for overweight and a BMI of 30 as the cutoff for obesity
(WHO 1995).% The arbitrary nature of the cutoffs for BMI has recently been demon-
strated by researchers who advocate changing the cutoffs for obesity in China,
Singapore, Malaysia, and India to a lower number (Cheng 2003; Deurenberg-Yap
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FIGURE 2.6 Nineteenth-
century example of uterine
displacement. This illustra-
tion shows anteflexion of the
neck and body of the uterus
(Davenport 1898:200). The
uterus looks as though it is
folded forward in between
the bladder on the right and
the rectum on the left. The
same source has similar illus-
trations for retroversion and
retroflexion of the uterus.

and Deurenberg 2003; Vikram et al. 2003). These populations demonstrate an
increased risk of cardiovascular disease at BMI values considered “normal” in
other populations. Thus it appears that the “normal” ranges of BMI need to be
revised.

A fascinating example of how medical cutoffs change with time is the diag-
nosis and treatment of uterine displacement. During the nineteenth century
and into the early twentieth century, physicians concerned themselves with the
degree to which a woman’s uterus had tilted forward (anteversion) or backward
(retroversion) as in figure 2.6. Physicians developed instruments to measure the
extent of displacement and created a host of treatments to keep the uterus in
place (Leidy 1994b). Gradually, however, displacement of the uterus was no longer
seen as pathological until, except for uterine prolapse, deviation in uterine
position became simply a point of conversation during a pelvic exam.

The assumptions of biomedicine shape the cultural context in which
menopause occurs. These assumptions (Hahn 1995) include the definition of
disease as a deviation from normal functioning (menopause as the end of pro-
ductive life), an emphasis on objective numerical measurement (menopause
before age forty is considered pathological), and a doctrine of specific etiology
(menopause understood in terms of estrogen deficiency). The historical focus
on the loss of estrogen at the time of menopause influences what are thought to
be the typical symptoms associated with menopause (for example, hot flashes
rather than bone-muscle-joint pain; Carda et al. 1998).
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Missing from this perspective is an appreciation of the evolution of human
menopause as, perhaps, an adaptive trait. The relatively new field of Darwinian
medicine asks whether or not conditions treated as abnormal or pathological
may be reunderstood in adaptive terms (Nesse and Williams 1994; Trevathan,
Smith, and McKenna 1999).

The Evolution of Human Menopause

Individual macaques, a common marmoset, a baboon, and one chimpanzee (Pan
paniscus) have demonstrated endocrinologic (hormonal) and histologic (cellu-
lar) changes similar to those of human menopause (Einspanier and Gore 2005;
Gould, Flint, and Graham 1981; Hodgen et al. 1977; Lapin et al. 1979; Walker 1995).
Chimpanzees in the wild (Nishida, Takasaki, and Takahata 2003) and some free-
ranging Japanese macaques (Pavelka and Fedigan 1999; Takahata et al. 1995)
have demonstrated postreproductive life. Most reproductive biologists agree,
however, that the universal nature of the human menopause is unique among
primates, and no other primate experiences such a long period of postreproduc-
tive life. As we saw in Chapter One, all human females who live to sixty years of
age experience menopause, and they can spend more than half of their maxi-
mum lifespan potential in postreproductive life (as was shown in figure 1.1). For
example, Jeanne Louise Calment of France lived to the age of 122. If she experi-
enced menopause at fifty years of age, she would have spent more than seventy
years in a postreproductive stage of life. Is this adaptive? If evolution through
natural selection is driven to maximize reproductive success, how can we explain,
in evolutionary terms, such a long postreproductive period?

As touched on above, biological evolution refers to a change in allele fre-
quency within a population (microevolution) or to the development of a new
species through the accumulation of many microevolutionary changes (macroevo-
lution). The evolution of contemporary Homo sapiens from an earlier hominid
species, Homo erectus, is an example of macroevolution. The evolution of humans
from the last common ancestor that humans shared with the chimpanzee is
another example of macroevolution. Evolution tinkers with, reshapes, and builds
on ancestral structures and functions. In other words, the physiology and func-
tion of our bodies, including menopause, is the product of our phylogeny, our
evolutionary history.

To fully understand the evolution of menopause, the timing of menopause,
and maybe even the symptoms associated with human menopause, we have to
examine the life histories of our closest relatives (other primates), more distant
relatives (other mammals), and even more distant relatives (birds, reptiles,
amphibians, and fish) (figure 1.5). Here the word “relative” is used to show that,
just like family members, we share genetic material with other primates, mam-
mals, even fish. For example, human females need a maximum of four hundred
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eggs for all the ovulatory cycles of the reproductive years. Rather than just making
the four hundred needed, female fetuses produce millions of eggs. This exces-
sive egg production may be viewed as an evolutionary carryover from ancestors
that engaged in external fertilization, such as fish (C. R. Martin 1985).

Adaptive Scenarios for the Evolution of Human Menopause

Menopause and/or postreproductive life might be favored by natural selection in
a number of ways. First, menopause ensures that mothers are young enough to
survive pregnancy, delivery, and the infancy of their offspring. This argument
implies that maternal death, more than paternal death, threatens the survival of
the youngest offspring, and that “menopause ensures that children are born to
mothers likely to live long enough to rear them” (Pollard 1994:214). Because of
menopause, women cease childbearing early enough to allow the last child to
remain dependent for perhaps fifteen to sixteen years (Lancaster and Lancaster
1983). Hill and Hurtado (1991) used data from the Aché foragers of eastern
Paraguay to show that offspring survivorship is low when mothers die in the first
five years of the child’s life.

Relatedly, pregnancy and childbirth make numerous physiological demands
on the mother, and it is thought that, in the context of nutritional stress, the
biological resources of older mothers are more severely taxed by the growing
fetus than are those of younger mothers. The “proportion of available maternal
reserves diverted to the fetus will increase with maternal age” (Peacock 1991:375,
original emphasis). Moreover, even as the proportion of reserves increases,
older mothers are increasingly at risk for negative birth outcomes, including low
birth weight and prematurity (Aldous and Edmonson 1993; Fretts et al. 1995). It
may simply be adaptive to cease reproducing and invest in offspring already born.

Second, menopause ensures that old, abnormal eggs are not fertilized (Hrdy
1999; C. R. Martin 1985; O’Rourke and Ellison 1993; Pollard 1994). Human oocytes
wait in the ovary for fifteen to fifty years prior to ovulation. The increase in risk
of fetal loss with maternal age is due, primarily, to an increased incidence of
chromosomal aberrations in the eggs of older women (Forbes 1997; Holman
et al. 2000; Kline and Levin 1992; Wood 1994). Across mammalian species, the
oocytes are stored until ovulation, and this waiting is associated with an age-
related increased risk of chromosomal abnormalities (Kohn 1978). Again, rather
than risk a compromised pregnancy or birth, it may be adaptive to invest in off-
spring already born.

Third, the end of menstrual cycles conserves maternal energy. Roberta Hall
(2004) combines an explanation for the evolutionary origins of menopause with
explanations for the origins of menstruation. The reasoning begins with the
observation that high metabolic costs are associated with reproduction, and that
therefore opportunities to save energy evolved. Menstrual bleeding saves the
energy required to maintain an enriched endometrium (Strassman 1996) and,
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Hall proposes, menopause evolved so that energy spent in menstrual cycling
could otherwise be used to support offspring survival. In making her argument,
Hall draws on an example from Jane Goodall’s long-term study of Gombe’s chim-
panzees. The example concerns Flo, a maternally successful, high-status female.

The offspring that Flo produced late in her life stressed her to the point that
she could not discipline her next-youngest offspring, Flint. The result was
that Flo and both offspring died. “If she had not conceived again, all would,
I think, have gone well for Flint. But that last pregnancy drained so much
strength and energy from Flo’s aging body that she was simply not able to
wean Flint” (Goodall 1990:193). In effect, Goodall is arguing that menopause
would have benefitted Flo and Flint, and if Flint had lived to reproductive
age, Flo’s inclusive fitness also would have increased. (Hall 2004:93)

Inclusive fitness is a measure of one’s contribution to the population gene pool
that takes into account not just one’s children but one’s nieces, nephews, grand-
children, and their children (Hamilton 1966). For example, you share one fourth
of your genes with each of your nieces, nephews, and grandchildren; therefore
they are part of your evolutionary legacy.

Menopause as an adaptation to aging mothers, aging eggs, and excessive
energy expenditure can account for the cessation of fertility; however, none of
these arguments explain the extreme length of the human female’s postrepro-
ductive life. Instead, as noted earlier, many authors have pointed to our long
postreproductive life to argue that menopause and postreproductive aging were
selected for by the evolutionary benefits gained through grandparenting. This
“grandmother hypothesis” is the fourth way in which menopause and/or post-
reproductive life may have been favored by natural selection. The general argu-
ment is that, during human evolution, as offspring dependency increased and
more adult care was required, females contributed more genes to the population
gene pool by investing in their grandchildren than they could have contributed
by continuing to produce children of their own (Alexander 1974; Dawkins 1976;
Hamilton 1966; Williams 1957).

The grandmother hypothesis portrays menopause as an advantageous trait
within the context of extended families (Donaldson 1984, 1994; Evans 1981; Gaulin
1980; Kirkwood 1985). Despite its broad acceptance, the grandmother hypothe-
sis has been difficult to test with human data (Hames 1984; Hill and Hurtado
1991; Mayer 1982; Peccei 1995; Rogers 1993; Turke 1988). For example, Hill and
Hurtado (1991) constructed various demographic models using data from the
Aché of Paraguay to estimate the expected benefits and costs of reproductive
senescence and concluded that reproductive senescence would not be favored
by natural selection, because the grandmother effect is small and most women
have few living adult offspring to help. In contrast, Lahdenperé et al. (2004) used
Canadian and Finnish samples drawn from eighteenth- and nineteenth-century
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farming communities, where grandparents resided with or near their offspring,
to demonstrate that postreproductive women gained two extra grandchildren
for every ten years that they lived beyond age fifty. In Finland, both sons and
daughters who had a living, postmenopausal mother had children sooner, at
shorter intervals, and more of those children reached adulthood.

Many proponents of the grandmother hypothesis focus not on the early end
of fertility but on the evolution of a long, postreproductive life. In these models,
emphasis is placed on food foraging by postmenopausal grandmothers. This work
is based largely on fieldwork with traditional foragers, the Hadza, who live in the
arid savanna woodlands of northern Tanzania (Hawkes, O’Connell, and Blurton
Jones 1997). Hawkes and colleagues (1997) argue that if a grandmother feeds a
weaned but still dependent grandchild, then the mother can have the next baby
sooner. This increases the inclusive fitness of the grandmother. This would imply
a selection against somatic senescence (deleterious changes with age in the body);
however, ovarian senescence (leading to menopause) would have remained unaf-
fected.® As O’Connell, Hawkes, and Blurton Jones (1999) observed, “extended fer-
tility would not have been favored as it would have interfered with assistance to
grandchildren and the enhanced fecundity at younger ages enjoyed by the daugh-
ters of older helpers” (468, original emphasis). O’Connell and colleagues go on to
argue that this change in hominid life history traits occurred during the evolution
of Homo erectus. Their argument is based on archeological, paleontologic, climatic,
and contemporary foragers’ collection and food processing patterns.

To make things more complicated, some studies have shown that only
maternal grandmothers have a positive effect on the survival of grandchildren
(Jamison et al. 2002; Voland and Beise 2002), whereas paternal grandmothers
and grandfathers are associated with an increased risk of infant death. But
maternal grandmothers (mothers of daughters) are also paternal grandmothers
(mothers of sons). Peccei (2001) raises some additional concerns about the
grandmother hypothesis.

Finally, menopause can be considered to be adaptive within contemporary,
industrialized society. Constant ovulatory cycles, without breaks for multiple
pregnancies and lactation, is a recent human condition (Eaton et al. 1994; Eaton
and Eaton 1999; Harrell 1977; Strassman 1996). Various lines of evidence suggest
that increasing exposure to periodic elevations in levels of estrogen over the
reproductive span is related to an increased risk of breast cancer (Kelsey,
Gammon, and John 1993). Although menopause may have been adaptive under
past conditions by curtailing childbearing so that women were free to invest in the
well-being of children and grandchildren, more recent conditions suggest that
menopause is also adaptive as an end to breast and other estrogenically sensitive
tissue exposure to high, cyclic levels of estrogen. This argument is, however, a dif-
ficult one to make without invoking the grandmother hypothesis, since natural
selection would otherwise have little reason to favor postreproductive life.
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With this argument, menopause lowers the risk of breast cancer, which can
strike well before the end of the fertile period and hence directly reduce repro-
ductive success. As Hall (2004) points out, the result of oocyte deterioration and
related increases in early fetal losses (miscarriages) is that “older females would
be expected to have more rather than fewer menstruations” (86, emphasis added).
Without the cessation of ovulatory cycles at menopause, women would con-
tinue to be exposed to high, cyclic levels of estrogen into the seventh or eighth
decade of life. More specifically, their estrogen-receptive target tissues would
continue to be exposed to high, cyclic levels of estrogen. In the context of the early
menarche, delayed childbirth, and low parity patterns of contemporary Western
societies, the cessation of menstrual cycles is adaptive.

Neutral Scenarios for the Evolution of Human Menopause

In most vertebrate species the upper limits of the lifespan correlate with the
function of the gonads (Comfort 1979). Humans, short-finned pilot whales (Glo-
bicephala macrorhynchus), possibly other whales (Marsh and Kasuya 1986), and
African elephants (Austad 1997; Finch 1990:165-166) are exceptional in their dis-
play of a species-universal post-reproductive period. The chimpanzee, with an
maximum lifespan potential of about fifty years, seldom outlives its reproduc-
tive function (Graham 1979; Nishida, Takasaki, and Takahata 1990; Nishida et al.
2003). The ability of humans, whales, and possibly elephants to live well beyond
a reproductive span supports the hypothesis that there is a phylogenetic con-
straint of approximately fifty years on oocyte viability among species that finish
oogenesis during the fetal period (Pavelka and Fedigan 1991).

It is possible that female hominids were originally fertile to the end of the
lifespan, but then the human maximum lifespan potential extended—perhaps
through the progressive prolongation of life stages in relation to enlarged brain
size or through improved survival at younger ages (Bogin and Smith 1996;
Cutler 1976; Hrdy 1999; Lovejoy 1981; Sacher 1978). Maximum lifespan potential
represents “the length of life possible for a given species under optimum nutri-
tional and minimal environmental hazard conditions” (Cutler 1978:463). The
maximum lifespan potential more than doubled, from the 50-year maximum
for chimpanzees to more than 110 years for humans; however, ovarian charac-
teristics such as oocyte number and rate of atresia did not change to the same
extent. Menopause, the cessation of menses, was “uncovered” by the extension
of the human lifespan. In this scenario the appearance of menopause is archi-
tectural (Gould and Lewontin 1979), meaning that menopause is simply a piece
of the whole, shaped in part by all of the other pieces.

When, in hominid evolution, did menopause first appear? Fossil evidence
suggests that even the more recent bipedal hominids did not live very long
(Caspari and Lee 2004). What we cannot tell, from the reconstruction of
hominid life tables, is the maximum lifespan potential. Did the shortness of life
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characteristic of fossil hominids result from reaching the maximum lifespan
potential for the species, or did the short life represent the average lifespan pos-
sible under PlioPleiostocene conditions?

Indirect evidence offers a glimpse of an answer. Both cranial capacity and
body mass measurements used to reconstruct lifespan patterns in fossil humans
estimate a maximum lifespan potential of more than fifty years in Homo erectus
(Bogin and Smith 1996; O’Connell, Hawkes, and Blurton Jones 1999; B. H. Smith
1991). Menopause is, potentially, a very old trait. However, maximum lifespan
potential does not necessarily reflect life expectancy. Although H. erectus pos-
sessed a lengthy lifespan potential, this species of hominid did not leave evi-
dence of the long average lifespan (life expectancy) necessary for the experience
of menopause (Caspari and Lee 2004). In other words, as is true for ourselves,
menopause was possible for H. erectus only if individuals lived long enough.

In another attempt to explain the evolution of menopause and postreproduc-
tive life from a nonadaptive point of view, some investigators have focused not on
the increase in maximum lifespan potential but on improvement in reaching
a higher average life expectancy. Life expectancy is a population-level measure
affected by infant mortality and environmental constraints. Wood, Holman, and
O’Connor (2001) suggest that menopause can be explained with the concept of
antagonistic pleiotropy. Pleiotropy describes how one gene may have multiple
effects within the body. In antagonistic pleiotropy, a trait that may be favorable
and selected for at early ages (for example, the maintenance of regular cycles at
early adult ages through the development of many ovarian follicles) becomes dele-
terious at later ages (as when older women run out of the ovarian follicles needed
to maintain fertile cycles). Wood and colleagues (2001) go on to propose that
improved survival at earlier ages enables more individuals to survive to later ages
of the lifespan. They write, “post-reproductive life in human females is not adap-
tive in itself but is an artifact of processes acting at earlier ages. Survival to, say, age
seventy involves survival to every age preceding that point. Any evolutionary or
cultural change that favors survival to some earlier age, say fifty, will mutatis
mutandis favor survival to seventy” (486). When women survive to the age of sev-
enty, menopause is “uncovered.” Again, menopause is simply a piece of the whole,
shaped by all the other parts of the human female lifespan.
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Methods of Study

[tayme Salem . . . separated her husband from her bed when he took a sec-
ond wife. *Alya told us about her. . . . She said to him: | excuse thee con-
cerning the bed and may thy bed be separated from me! Here thou hast
one who is fruitful and will bear thee children. | have no longer menstrua-
tion and cannot bear either a girl or a boy. | have eaten my share of thee
and thou hast eaten thy share of me. Set me free [as if she were a slave]

before God's face. | have eaten my fruit and my legs are now crooked.

H. N. Granqvist, Marriage Conditions in a Palestinian Village (1935)

After violent storms there will follow a time of intense heat and drought.
They say that this is what can be expected of women who are in the
stage of life when they cannot bear any more children. “They look back at
what was, seeing their sons and their daughters growing up. Then
they remember the pains when giving birth and also the sweetness of the
children. They remember this and desire very much to give birth again. The
heat in them becomes fearful. But their striving for children does not help.
The time is past. So it is with this thunder which we say is like women. We
say that it is like a woman because it makes much noise and shows great

heat, but it brings no rain.”

A.-l. Berglund, Zulu Thought-Patterns and Symbolism (1976)

As the first epigraph indicates, the topic of menopause is not new to anthro-
pology. Hilma Grangvist carried out fieldwork for her ethnography Marriage Con-
ditions in a Palestinian Village (1935) from 1925 to 1927. She described this work as
an “excavation of all the customs, habits and ways of thinking” in that one vil-
lage (Granqvist 1931:4). Since the early twentieth century, cultural or social
anthropologists have gathered information on the topic of menopause as part of

their ethnographic studies of non-Western peoples.
A perusal of data organized within the Human Relations Area Files (HRAF)

demonstrates that early observers of menopause (Cohen 1952; Gladwin and
Sarason 1953; Junod 1927; Morris 1938) were primarily interested in whether

49
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postmenopausal women remained sexually active (a question that persists in
the biomedical literature today).! Later observers (Altorki 1986; Bart 1969, 1971;
J. Brown 1982; De Young 1955; H. K. Henderson 1969; H. K. Kaufman 1960; Otten-
berg 1958; Reynolds 1978; Terwiel 1975) were interested in how women’s social
roles changed with the shift to postreproductive life. Other anthropologists ana-
lyzed symbolic meanings of the cessation of menstruation (Berglund 1976; Buck-
ley and Gottlieb 1988) or focused on the experience of symptoms during the
menopause transition (Davis 1986; Lock 1993; E. Martin 1987).

The second epigraph illustrates the study of menopause from a symbolic
perspective. We can make an educated guess that the Zulu women studied were
experiencing hot flashes (“the heat in them”). Axel-Ivar Berglund, a South
African anthropologist and missionary who studied menopause among the Zulu
as part of his larger work on the patterns and symbolism of Zulu thought (1976),
was interested in the symbolism, not the symptoms, of the menopause transi-
tion.? In contrast, a biocultural perspective explores both the physical experi-
ence and the meaning of menopause. This chapter reviews menopause as a
topic of study based in the general population (rather than as a phenomenon in
need of medical intervention).

Talking about Menopause

When I carried out my first study of menopause in upstate New York in
1989-1990, I was somewhat surprised by the difficulty I encountered when seek-
ing permission from school superintendents and group leaders to interview
women of menopausal age. Hormone therapy (HT) was often in the news and
there were frequent ads on television for HT (“Don’t let the change of life change
yours,” coupled with ominous music in the background). Nevertheless, one
male superintendent initially refused permission and explained that he didn’t
want the male teachers and staff to be made uncomfortable. A school nurse
intervened and said that she would be sure that the male teachers and staff
would not find out about the study. So we surreptitiously handed out fliers to
female teachers, bus drivers, cafeteria workers, and custodial staff. The women
themselves were happy to talk about menopause—at length.

I also received permission to interview women at a garden club meeting.
When I arrived, I found that a large group of older women had gathered to hear
a male guest speaker. Several women asked me, in a whisper, not to mention the
purpose of my visit until the man left the meeting. So I waited, and they waited,
until the man gave his presentation, enjoyed refreshments, and left. Then we
talked about menopause.

For a study of menopause in the city of Puebla, Mexico, in 1999—2000, we
quickly abandoned a door-to-door method of random sampling and instead
recruited an opportunity sample from public parks and markets. The door-to-door
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method did not yield a single woman who would agree to talk about menopause.
However, women easily agreed to be interviewed on the street, often in the com-
pany of their friends. They spoke openly about menopause—again, at length.

In contrast, menopause was not an appropriate topic of conversation in
Slovenia. During the summer of 2002, at the invitation of Maruska Vidovic¢, I
learned about menopause in the rural, alpine Selska Valley. Here study partici-
pants preferred to answer our questions in the privacy of their homes. We
learned that women seldom discuss menopause with each other or with their
husbands. At the end of the structured interview, respondents visibly relaxed
(and brought out their homemade schnapps and cookies).

These details are a reminder that menopause has been, and continues to be,
a topic that is uncomfortable for many people. That discomfort influences partic-
ipant recruitment and hence the results that have been collected over the years.

It is also important to remember that the experience of menopause in one
country is not necessarily representative of how menopause is viewed or expe-
rienced in other countries. What is meant by “menopause in the United States”
or “menopause in Mexico” may not even be representative of the menopausal
experience for all populations or subcultures within that one country. For
example, much of what we understand about the “normal menopause transi-
tion” in the United States comes from longitudinal research carried out among
primarily white women from Minnesota (Mansfield and Bracken 2003; Treloar
1974, 1981; Treloar et al. 1967; Whelan et al. 1990) and Massachusetts (Avis,
Crawford, and McKinlay 1997; Brambilla and McKinlay 1989; McKinlay, Bram-
billa, and Posner 1992). Only recently has a four-year cohort study of menopause
enrolled equal numbers of African American and white women (Freeman et al.
2001; Grisso et al. 1999). In addition, a large, rigorously designed, longitudinal
Study of Women’s Health Across the Nation (SWAN) is under way to examine the
experience of menopause among women of African, Hispanic, Japanese, Chi-
nese, and European heritage (Avis et al. 2001; Gold et al. 2000; Sowers et al.
2000). The following multidisciplinary review of pioneering work in the study
of menopause is not exhaustive, but includes a group of studies selected to illus-
trate methodological details.

Alan Treloar

The first nonmedical study of menopause in the United States was begun in 1934
by Alan E. Treloar at the University of Minnesota with the help of Ruth Boynton,
a physician at the University of Minnesota’s Health Service, and Esther Doerr,
a master’s student (Mansfield and Bracken 2003). Between 1935 and 1939,
2,350 female students were recruited via their entrance health examinations.
These students provided their age at menarche and filled out calendar cards
documenting their menstrual bleeding over the following decades. Additional
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cohorts of women were recruited from other sites, as were daughters and grand-
daughters of the original cohort (Mansfield and Bracken 2003; Whelan et al.
1990). Women continued filling out calendar cards year after year. In 1981
Treloar was able to publish results from “763 cases whose menstrual records
have terminated in menopause, either natural or surgical, at a precisely
recorded date” (249).

Treloar’s conscientious research showed, first of all, that the “normal”
twenty-eight-day cycle was a myth (Treloar et al. 1967). In fact, the length of the
menstrual cycle is quite variable, as shown in figure 3.1, particularly during the
years right after menarche (menstrual years o—5) and the years just prior to
menopause (menstrual years 30—39). His data also showed that the average age
of menopause among this population of women was 49.5, although the range in
ages at menopause stretched from 37 to 56 (Treloar 1974).3

Treloar’s study was important because it was prospective and longitudinal:
it collected multiple measurements for each woman across time. Treloar thus
did not have to rely on women’s memories for their age at menopause (as in ret-
rospective studies), and he followed them through their entire menstrual career.
The study was also important because during the years that Treloar’s college
coeds were approaching menopause, there were few nonmedical studies of
menopause under way. In the same way that individual women must learn to
recognize their own menopause, social scientists also had to learn to recognize
that menopause was a phenomenon worthy of study.*
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Treloar’s longitudinal study has had a variety of names, but is now called
the Tremin Research Program on Women’s Health (Tremin comes from “Tre” for
Treloar and “Min” for Minnesota). Following Treloar’s tenure, the data set was
maintained by Anne Voda at the University of Utah (Voda 1997) and now con-
tinues under the directorship of Phyllis K. Mansfield at Pennsylvania State Uni-
versity. Presently 1,210 women whose ages range from the early teens to the
midnineties are active record keepers (Mansfield and Bracken 2003; www.pop.
psu.edu/tremin).

Cross-sectional Studies of the 1960s

In the Netherlands, a large cross-sectional study of age at menopause was carried
out in 1967. Unlike longitudinal studies, cross-sectional studies take one mea-
surement at one point in time from many participants. Laszlo Jaszmann and col-
leagues (1969) spent two years preparing the community of Ede through lectures
at women’s clubs and a publicity campaign in local newspapers. Only then did
researchers send questionnaires to 6,628 women, aged forty-two to sixty-two,
living in the borough. The number of forms returned was 4,584 (a 71 percent
response rate). Results included the findings that the median age of menopause
was 51.4 years (+3.8 years) (Jaszmann, van Lith, and Zaat 1969), and women in
their early postmenopausal years complained more frequently of hot flashes,
sweats, and pains in muscles and joints than did women in the initial stages of
the menopause transition (Jaszmann 1973). Malcolm Whitehead makes the
additional point that Jaszmann was one of the first to suggest that certain psy-
chological symptoms might be related to changes in ovarian status, “and we
have spent much of the last twenty years trying to confirm or refute this link”
(Whitehead 1994:4).5

This early study in Ede illustrates some characteristics of good menopause
studies that are still valid. First, menopause was defined as the last menstrual
period followed by twelve months of amenorrhea. This is still the definition of
menopause most widely used and the definition recommended by the World
Health Organization (1981, 1996). Second, probit analysis was used to compute a
median age at menopause (the point at which half of the women in the popula-
tion were still menstruating and half of the women had experienced menopause).
Figure 3.2 shows the results of a probit analysis computed by Susan Hautaniemi
Leonard using data from Puebla, Mexico.

Probit analysis and life table techniques are the best methods in use to
determine age at menopause for any population (discussed in more detail in
Chapter Four). Finally, Jaszmann and colleagues (1969) separated women into two
groups: those who experienced menopause by hysterectomy and those who expe-
rienced a natural menopause. Studies of age at menopause still exclude women
who undergo menopause by hysterectomy (unless hysterectomies are included as
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Courtesy of Susan Hautaniemi Leonard.

censored observations in life table analyses). The 1967 study in Ede was repeated
in 1977 (Brand and Lehert 1978) and again in 1987 (Oldenhave and Jaszmann 1991;
Oldenhave et al. 1993), allowing researchers to test for a secular trend in age at
menopause over time. A secular trend is a change in a characteristic within a
population over time, such as an increase in height or a decrease in age at
menarche. Some have argued that over time, menopause occurs at later ages
(Rodstrom et al. 2003). Most researchers disagree (Flint 1997; Peccei 1999).
Another early cross-sectional study of age at menopause was carried out by
MacMahon and Worcester (1966) for the United States Department of Health,
Education, and Welfare. In this study, average age at menopause was computed
by a method similar to probit analysis to be 49.8 years among 1,315 women ages
forty to sixty. Although both cross-sectional studies were carried out in the
1960s, one striking difference between the Netherlands study and the U.S. study
was the high number of women who had undergone a hysterectomy in the
United States (22 percent) compared with the low rate of hysterectomies (6 per-
cent) in the sample drawn from Ede. The United States continues to have one of
the highest hysterectomy rates in the world, so that by age sixty, 37 percent of all
U.S. women have undergone the procedure (Pokras and Hufnagel 1988). Rates



METHODS OF STUDY 55

for hysterectomy in 1990 were 5.5 per 1,000 women, with an increase to 5.6 per
1,000 women by 1997 (Farquhar and Steiner 2002). Factors that put women at
risk of hysterectomies are discussed in more detail at the end of this chapter.

To recap the studies above, average age at menopause in the United States
and northern Europe, during the 1960s and 1970s, was forty-nine to fifty-one
years. This continues to be the median age at menopause in the United States
and Europe today. When did social scientists in the United States recognize
symptoms associated with menopause as an engaging area of study? This also
began during the 1960s and 1970s, initially with the work of the sociologist
Bernice Neugarten in Chicago.

Bernice Neugarten

Described as a sociologist’s psychologist and a psychologist’s sociologist (Hagestad
1996), Bernice Neugarten enjoyed a professional career that spanned fifty years.
We drew on her work earlier, in Chapter One, when we applied concepts related
to the lifespan approach, such as “on time” and “off time” (Neugarten and Datan
1973) and “age norms or age expectations” (Neugarten 1969). In an autobio-
graphical piece, Neugarten (1996) commented that the “unpredicted turn of
events in my own career [that led to the study of aging] may be one of the rea-
sons for my belief that, in the study of human lives, insufficient attention has
been given to the unanticipated and the off-time events, to the discontinuities
as well as the continuities” (6). Her thoughts have obvious application to the
study of menopause as an event within the lifespan.

In 1963 Neugarten et al. published the first study of women’s attitudes toward
menopause. Attitudes were measured by a series of statements with which
women were asked to agree or disagree. (Examples of the questions are given in
table 6.4.) Central to their findings was the realization that younger women had
more fears about menopause than middle-aged and older women. The finding
that premenopausal women have more fears about menopause compared with
postmenopausal women has been repeated across cultures (Sievert and Espinosa-
Hernandez 2003).

Shortly after this study of attitudes, Neugarten and Kraines (1965) pub-
lished a study of menopausal symptoms that compared complaints reported by
menopausal women with those reported by women of other ages (ages thirteen
to sixty-four, n = 460). Neugarten and Kraines developed their symptom check-
list from the medical literature and from preliminary interviews and character-
ized twelve symptoms as somatic (for example, hot flashes, rheumatic pains),
eleven as psychological (for example, irritability and nervousness, feeling blue),
and five as psychosomatic (for example, pounding of the heart, headaches).
They found that somatic and psychosomatic symptoms were reported most
often by menopausal women. In contrast, adolescents reported the greatest
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number of psychological symptoms. Although the categories of symptoms dif-
fered, the increased reporting of complaints at adolescence and at menopause
led the study authors to reflect on the social and endocrine similarities between
adolescence and the menopause transition. They noted that “it is the increased
production of sex hormones during adolescence (signaled by the first menses)
and the decreased production of estrogen during the climacterium (signaled by
menopause) that are primary in producing heightened sensitivity to and an
increased frequency of reported symptoms” (Neugarten and Kraines 1965:272).

Finally, in “The Middle Years,” Bernice Neugarten and Nancy Datan (1974)
addressed the “unbalanced views” of psychologists who were treating menopause
as a crisis. From a social psychological perspective, Neugarten and Datan argued
that women in the United States minimized the significance of menopause. They
proposed that women welcomed menopause as relief from menstruation and
the fear of unwanted pregnancies. This point of view downplayed the under-
standing of menopause as a hormonal deficiency syndrome, a characterization
that was popular in medicine at the time. Neugarten and Datan’s efforts to
de-medicalize menopause have been continued by many social scientists since
then (Bell 1987; Kaufert 1988; Kaufert and Gilbert 1986; Kaufert and Lock 1997;
Komesaroff, Rothfield, and Daly 1997; Lock 1993; Macpherson 1985; McCrea 1983;
Voda 1997; Worcester and Whatley 1992).

New Beginnings: 1980s and Beyond

In the 1980s menopause became fully recognized as a topic of study within the
social sciences. One of the most important developments was a trio of studies
carried out in Massachusetts, Canada, and Japan by investigators who worked
together to make their results comparable (Avis et al. 1993; Kaufert et al. 1986;
Lock 1998; McKinlay, Brambilla, and Posner 1992). In particular, these investiga-
tors rejected symptom lists developed by medical practitioners in the 1950s,
such as the Kupperman/Blatt Menopausal Index, in favor of a symptom list that
embedded discomforts associated with menopause within a catalog of Everyday
Complaints (for example, coughs and stomachaches).

In 1981-82 the epidemiologist Sonya McKinlay and colleagues began a
prospective, longitudinal study of menopause in Massachusetts. At that time,
McKinlay was already established as a menopause researcher in Great Britain
(McKinlay, Jefferys, and Thompson 1972; McKinlay and Jefferys 1974). She and her
husband, John McKinlay, had published one of the earliest critiques of menopause
studies (McKinlay and McKinlay 1973), which influenced and improved all of the
studies that followed. In that critique, the McKinlays lamented “a general lack
of interest in providing comparable or consistent data” (534) in the study of
menopause. They argued for a consistent and relatively objective definition of
menopause, for agreement on the symptoms that made up a “menopausal
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syndrome,” and for improved sampling of healthy women who were going to expe-
rience a natural menopause. Instead of relying on medical discussions of sympto-
matology “usually with no clear empirical basis” (535), the transition to menopause
should be studied among one or more cohorts of women, sampled from healthy
populations, and followed prospectively over a period years.

Compared with Treloar’s work in Minnesota, the Massachusetts Women’s
Health Study was of short duration—only five years in length. McKinlay and her
colleagues, however, interviewed many more women as they approached and
passed through the menopause transition. The initial random sample, collected
from town and city census lists, yielded 2,565 participants aged forty-five to fifty-
five. Participants were women who had menstruated in the three months prior
to the survey and had agreed to answer six telephone interviews carried out at
nine-month intervals from 1982 to 1987 (Brambilla and McKinlay 1989; McKinlay,
Brambilla, and Posner 1992). Median age at menopause was 51.3 years. The peri-
menopause (defined as a change in cycle regularity in at least two consecutive
interviews and/or three to eleven months of amenorrhea) began almost four
years earlier, at a median age of 47.5 (McKinlay, Brambilla, and Posner 1992).
Women with more negative attitudes toward menopause prior to the experi-
ence were more likely to report hot flashes at menopause (Avis, Crawford, and
McKinlay 1997).

For years, the results of the Massachusetts study served as the model for the
“normal” menopause transition, in part because only 1.9 percent of the 2,570
participants were using any sort of hormone therapy when the longitudinal
study began in the early 1980s (McKinlay, Brambilla, and Posner 1992). HT use,
which can dampen hot flashes and cause continued menstrual cycles, reached
frequencies of 60 percent or higher in some cities in the United States in the
early 1990s (Von Mihlen, Kritz-Silverstein, and Barrett-Conner 1995). More
details about the rise, fall, rise, and fall of HT use in the United States are given
in Chapter Six.

In Canada, the sociologist Patricia Kaufert and colleagues carried out a
study of midlife and menopause entitled the Manitoba Project on Women and
Their Health. First, a survey was mailed to 2,500 women, aged forty to fifty-nine,
who were selected from the general population of women in the province of
Manitoba. The response rate was 68 percent. Following the cross-sectional sur-
vey, a longitudinal study was carried out for three years among women who
were forty-five years of age or older and who had either menstruated within the
past three months (n = 369) or had previously had a hysterectomy (n = 136).
Interviews every six months were taken by telephone. Findings included the
demonstration that twelve months without menstruation is generally long
enough to establish that menopause has occurred (Kaufert, Gilbert, and Tate
1987) and that natural menopause does not increase the odds that a woman will
become depressed (Kaufert, Gilbert, and Tate 1992).
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In Japan, the cultural anthropologist Margaret Lock combined survey and
interview methods to better understand konenki, best translated to mean the
change of life. In 1984 a survey was distributed in the prefectures of Kobe, Kyoto,
and Nagano to 1,738 women aged forty-five to fifty-five. Women were drawn from a
city hall register (Kobe), factories, women’s organizations, and forestry and fishing
villages. According to Lock, the survey tried “to minimize the impact of precon-
ceived notions” by beginning with a long list of questions about general health and
reproductive history. “Explicit inquiries about konenki occur only when women are
already halfway through their responses” (Lock 1993:31). Of the 1,316 women who
filled out the questionnaire, 105 participants agreed to a semi-structured and
open-ended interview. Most interviews took place in the women’s homes.

Lock’s book Encounters with Aging: Mythologies of Menopause in Japan and
North America (1993) illustrates the unique experience of individual women as
they went through the ambiguous change of life, a transition not necessarily
associated with the end of menstruation in Japan as it is in the United States.
This detailed examination of aging in Japan offers a basis for reflexive objectiv-
ity, a chance to look back at the United States with more clarity to see how the
medicalization of women’s aging is a cultural peculiarity, rather than a biologi-
cal necessity.

In addition to the three studies carried out in Massachusetts, Canada, and
Japan, the Australian researcher Lorraine Dennerstein applied similar methods
and the same symptom list in the Melbourne Women’s Midlife Health Project in
1991. Her aims were to describe women’s symptom experience during the natural
menopause transition and to investigate the relative contributions of menopause,
health status, social factors, and lifestyle behaviors to midlife symptoms (http://
www.psychiatry.unimelb.edu.au/midlife/). For the cross-sectional survey, women
aged forty-five to fifty-five were recruited from the Melbourne metropolitan area
by means of randomly selected telephone numbers. From 54,078 phone calls,
2,001 women were found to be eligible and available for the study (Smith et al.
1992). These women completed a 20—25 minute telephone interview (Dennerstein
et al. 1993). Among the results were the reassuring findings that these midlife
women felt clear-headed (72 percent), good-natured (71 percent), useful (68 per-
cent), satisfied (61 percent), understood (60 percent), confident (58 percent), and
loving (56 percent) most of the time (Dennerstein 1994).

Of the initial 2,001 women, 438 agreed to continue in a seven-year longitu-
dinal study. Women in the longitudinal study had menstruated in the three
months prior to the first interview and were not taking oral contraceptives or
HT. Once each year, follow-up questionnaires were given and physical measures
were collected in women’s homes. In contrast to the exclusive use of surveys in
Massachusetts, Canada, and Japan, Dennerstein worked with endocrinologist
Henry Burger to monitor blood levels of FSH, estradiol, inhibin and other hor-
mones across the menopause transition (Burger et al. 1995, 1998, 1999, 2002).
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On an annual basis, follicle stimulating hormone and estradiol were assayed
from blood samples collected between days four and eight of the menstrual
cycle, or after three months of amenorrhea. Maximum change in levels of FSH
and E2 occurred during the late perimenopause, defined as having had three to
eleven months of amenorrhea (Dennerstein et al. 2000).

The studies carried out in Massachusetts, Canada, Japan, and Australia
have made important methodological contributions, including the use of strictly
random community-based samples from a general population, objective defini-
tions of menopause stages, and the use of comparable, validated, and reliable
instruments (Dennerstein 1996). A validated instrument is one which accu-
rately measures what it aims to measure, regardless of who participates in the
study, when she participates, and who asks the questions. A reliable instrument
measures the same results in the same way, each time it is used.

Table 3.1 summarizes some symptom frequencies collected across the four
studies. The results are comparable because the question pertaining to symptom
frequencies was asked in the same way (during the past two weeks, have you
experienced . . .?) using very similar symptom lists. Difficulties associated with
the translation of this list for the Japanese are discussed later in this chapter.

As in Melbourne, both social and biological data were collected in the
Seattle Midlife Women’s Health Study. In Seattle, the original population-based

TABLE 3.1

The Percentage of Women of Menopausal Age Who Reported
Symptoms during the Two Weeks before Interview

Symptom Massachusetts Canada Japan Australia

Hot flashes 35 31 12 32

Cold sweats 11 20 4 10

Nervousness or 30 17 12 41
irritability

Feeling blue or 36 23 10 33
depressed

Headache 37 34 28 36

Back pain 30 27 24 38

Sources: Massachusetts, Canada, and Japan: Lock (1998); Australia: Dennerstein
et al. (1993).

Note: The four studies used similar recruitment techniques and methodologies.
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sample was obtained in 1990-1992 by a telephone screening of 11,222 households
within census tracts selected for mixed ethnicity and income. Of the 820 women
who met the eligibility criteria, 508 women aged thirty-five to fifty-five enrolled in
the study. The eligibility criteria included having one or both ovaries intact, hav-
ing had at least one menstrual period in the previous twelve months, and being
able to read and understand English (Mitchell, Woods, and Mariella 2000). In
addition to answering questions about symptoms associated with midlife, women
were asked to keep daily health diaries and yearly menstrual calendars and,
between 1997 and 2000, urine specimens were collected once a month to assay
FSH, estrone, and cortisol levels (Mitchell, Woods, and Mariella 2003; Woods,
Mitchell, and Mariella 2003). Estrone is a form of estrogen. Cortisol is a hormone
secreted by the adrenal glands in response to physical or psychological stress.

Finally, at this writing a large multiethnic, multisite study is being carried
out to examine quality of life, disease risk, and symptoms at midlife across the
United States (Avis et al. 2003; Bromberger et al. 2004; Matthews et al. 2005).
This Study of Women’s Health Across the Nation began with a cross-sectional
telephone or in-home survey in 1995-1997, and continues as a longitudinal
investigation tracking health changes as women go through the menopause
transition. The seven locations in which the study is being carried out are
Boston; Chicago; Detroit; Los Angeles; Newark, NJ; Oakland, CA; and Pittsburgh.
At the start of the study, all seven sites sampled white women. African Ameri-
cans were sampled in Pittsburgh, Boston, Detroit, and Chicago. Women of
Japanese heritage were sampled in Los Angeles, of Chinese heritage in Oakland,
and of Hispanic heritage in Newark. Community-based sampling was possible
for all samples at five sites, but a “snowball” approach was required at the two
sites with Hispanic and Japanese samples (Avis et al. 2001; Gold et al. 2000; Sow-
ers et al. 2000).6

These studies carried out in the United States, Canada, Japan, and Australia
are recognized as large, well-designed, authoritative studies of the menopause
transition. Excellent studies have also been carried out in Finland (Hemminki,
Topo, and Kangas 1995; Luoto, Kaprio, and Uutela 1994), Holland (den Tonkelaar,
Seidell, and van Noord 1996; van Noord et al. 1997), Norway (Holte 1992), England
(Hardy and Kuh 2002a, 2005; M. S. Hunter 1990; Kuh et al. 1997, 2002), and else-
where in the United States (Wilbur et al. 1998).

Cross-Cultural Comparisons

Alongside the large longitudinal studies sits a collection of smaller cross-sectional
studies, many of which have been carried out in non-Western countries. These
smaller surveys offer cross-cultural data for comparison and uncover aspects of
human variation associated with menopause that larger, systematic surveys
sometimes miss. Some of the first, and arguably the most important, work of this
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type was that of Marcha Flint. Malcolm Whitehead noted, in a tribute to
menopause researcher Pieter van Keep, that he knew van Keep “was impressed by
Marcha Flint’s early work which reported that Rajput Indians did not experience
hot flushes at menopause. Clearly there were many cross-cultural differences
which at that time were waiting to be identified and elucidated” (Whitehead
1994:3).” As Whitehead implies, Flint’s work inspired a generation of research.
Flint, a biological anthropologist, studied menopause in India as part of her
City University of New York dissertation “Menarche and Menopause of Rajput
Women” (1974). She surveyed 483 women of the Rajput caste in the states of
Rajasthan and Himachal Pradesh and concluded that very few women had any
problems with their menopause. “There were no depressions, dizziness, no inca-
pacitations nor any of the symptoms associated with what we call ‘the
menopausal syndrome’” (Flint 1975:162). Flint carried out her research during a
time when women’s social roles were emphasized, and her interpretations were
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consistent with this emphasis: “In Rajasthan, Rajput women who, until their
menopause, had to live in purdah (veiled and secluded) could now come down-
stairs from their women’s quarters to where the men talked and drank their
home brew. . . . In Himachal Pradesh, the Rajput women could publicly visit and
joke with men after attaining menopause. These women were no longer consid-
ered to be contaminative” (162). She argued that these women experienced no
symptoms with the menopause transition because menopause was associated
with positive role changes.

Flint motivated further research when she published a brief article in Psy-
chosomatics, the official journal of the Academy of Psychosomatic Medicine. The
paper began with a detailed review of the biology of menopause and hot flashes.
In the middle of the second page, Flint described her study findings. She then
presented a short review of the anthropological literature, and ended with the
clinical relevance of her findings. In three pages, Flint crossed the boundary
between social science and biomedicine and communicated that in India
women do not have hot flashes and “that much of what we call ‘menopausal
symptomatology’ may well be culturally defined” (163). Vatuk (1975) corrob-
orated these findings, but it was Flint who disseminated them to a multidis-
ciplinary audience. Later Margaret Lock demonstrated the same skill in
communicating cross-cultural evidence across the social scientific/biomedical
boundary (1991, 1998).

Another early, influential study was carried out by Dona Lee Davis in
1977-1978 in Grey Rock Harbour, a Newfoundland fishing village (Davis 1983).
She found that Newfoundland women viewed menopause as a social/personal
problem rather than as a biomedical issue. Her conclusions, based on thirty-
eight interviews, placed the experience of menopause squarely within the con-
text of being a fisherman’s wife—a life of worry, responsibility, and, at the same
time, relatively high female status. In addition, Davis emphasized the culturally
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specific concepts of “blood” and “nerves” that were used to describe or explain
health. For example, “at menopause blood can ‘go up.” Women who have hys-
terectomies are particularly prone to high blood because ‘all the blood has
nowhere to go’” (135). “Nerves” were the most common complaint given by
middle-aged women besides hot flashes, which could also be called “nervous
flashes.” Other problems attributed to “the change” included loss of patience,
forgetfulness, tiredness, and lack of judgment. Davis learned that women just
“aren’t the same anymore” (141), and strong female networks provided support
for those who experienced difficulty.

Another study that inspired a great deal of interest in menopause across
cultures was carried out by Yewoubdar Beyene. Beyene (1989) contrasted the
experience of menopause in two farming communities, Stira, Greece, and
Chichimild, Yucatan, Mexico. It was her work in Yucatan that attracted the most
attention, because, like Flint, Beyene reported an absence of hot flashes.
According to Beyene, Maya women perceived menopause to be an event that
occurs when a woman has used up all of her menstrual blood. Menopause was
simply called the time when menstrual periods completely stop, “cuando se
acaba la regla por completo” (Beyene 1989:119). In contrast to Flint’s findings in
India, menopause for Maya women was not associated with positive (or nega-
tive) changes in household roles. Nevertheless, similar to Flint’s findings, no
Maya women described the experience of hot flashes (Beyene 1986, 1989; Martin
et al. 1993). Because Beyene lived within the Chichimild community for a year,
she was convinced that the lack of hot flashes was a real finding and not the
result of an inappropriate translation.

Other small studies have established that while the average age at menopause
hovers around fifty in developed countries, the mean age at menopause in devel-
oping countries can be much younger. For example, among the Agta of Cagayan
Province, Philippines, Goodman et al. (1985) found that menopause was experi-
enced as never getting a period following one’s last childbirth. Mean age of this
postpartum menopause was quite early, 43.9 + 2.37 (n = 15), following an aver-
age of 6.5 live births. Beyene (1989) reported a similarly early age at menopause
among the Maya.

As already mentioned, my own experience in the study of menopause has
taken me from upstate New York to western Massachusetts; Puebla, Mexico; the
Selska Valley of Slovenia; Paraguay; and Hilo, Hawaii. Throughout this book I
draw on details from this fieldwork, primarily from Puebla, to illustrate women’s
experience with the menopause transition and to detail population variation in
age and symptom experience at menopause.

I should note that because of my interest in menopause, my understand-
ings of politics, religion, social relationships, values, and the tasks of everyday
life are largely shaped by middle-aged women. I have always lived with middle-
aged women in Mexico; I collaborate with middle-aged women in Slovenia;
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I have interviewed hundreds of middle-aged women; and now I am a middle-
aged woman. In defense of this perspective, I can only quote Hilma Granqvist,
who said, “Those who have women as informants are in a specially favourable
position; the women are very much interested in their conditions and linger
with pleasure over things which the men glide over lightly” (1931:22). With this I
strongly concur. To put the details drawn from Puebla in context, I focus here on
my study carried out from 1999 to 2000.%

Puebla is the capital city of the state of Puebla, with a population of more
than 1.2 million residents (2000 census). A city known for its Catholic faith,
Puebla also offers socioeconomic diversity and a broad range of variation in
education levels and access to health care. There is also variation in the extent
to which women are aware of, and have access to, the medical management of
menopause. In Puebla, women learn about menopause through television pro-
grams (for example, Con Sello de Mujer, a program for women aired every week-
day morning on a popular network station, tvazteca) and advertising (for herbal
preparations such as Mensifem and other products),’ radio programs, public
conferences sponsored by private menopause clinics, and magazines such as
Buen Hogar (Good Housekeeping) and Selecciones (Reader’s Digest).

My colleagues and I carried out a community study of age and symptom
experience at menopause from May 1999 through August 2000. Women
(n = 755) were recruited from public parks, on the streets outside of their homes,
in open markets, in small shops, and in front of large public buildings such as the
Social Security hospital. Although women aged forty to sixty were targeted, some-
times it was hard to guess a woman’s age, and we didn’t want to refuse partici-
pation to anyone who wanted to be in the study. Therefore seventeen
participants were younger than forty years and thirty-five were older than sixty
years of age at the time of interview. Interviews lasted twenty-five to fifty min-
utes and took place on the spot or at a later appointment. Interviews often took
place in the company of friends or extended family members.

Using a detailed street map, the research team met each week to talk about
where we had been and where we planned to go. Slowly we canvassed the entire
city, neighborhood by neighborhood, in the hopes of achieving representation
from all social classes (Sievert and Hautaniemi 2003). In general, mean age at
interview was 50.1 years (s.d. 6.3); women reported relatively low levels of edu-
cation (8.1 years) and had, on average, 3.6 children. Additional sample charac-
teristics are shown in table 3.2.

To make our results comparable with those of other studies, we used the
same symptom list used by McKinlay in Massachusetts, Kaufert in Canada, Lock
in Japan, and Dennerstein in Australia. We focused on collecting information
related to factors suspected to be associated with variation in age at menopause
(for example, socioeconomic status and smoking habits) and variation in symp-
tom experience (for example, diet and breastfeeding patterns).
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TABLE 3.2
Characteristics of the Community Sample Drawn from Puebla, Mexico
(n = 755)

Characteristics

Mean age at interview (s.d.) 50.1 (6.3)

Mean years of education (s.d.) 8.1(4.4)

Speak an indigenous language 3%

Marital status 66% married, 13% single, 11% widowed,
6% divorced, 3% living with male
partner

Employed outside of the home 63%

Percentage of smokers 18%

Number of children (s.d.) 3.6 (2.3)

Rate of hysterectomy 23%

Using HT at the time of interview 11.7%

Just as Margaret Lock (1993) learned in Japan, I also found that, in Mexico,
la menopausia is a unique experience for each woman. Women described
menopause as natural, normal, as an opportunity to save money spent on men-
strual pads, as a time to mature as a woman (madurar mds como mujer), as synony-
mous with freedom and la tranquilidad, as a phase of life ordained by God. Women
commonly described menopause as freedom from worries about pregnancy.
Relatedly, some said that their sexual relations improved. One fifty-seven-year-old
woman, mother of four, said that when life gives you menopause, “Tiene que
aceptarlo con amor” (You have to accept it with love). “La gloria de seguir
viviendo” (The blessing of continued life), stated a fifty-one-year-old administra-
tive assistant. “Que bello es no volver a reglar jamas!” (How beautiful it is to never
have to menstruate again), commented a fifty-four-year-old woman with enthu-
siasm who, earlier in the interview, described her menstruation as very heavy
(“muy abundante”).

In contrast to the positive reaction of some, others were more negative,
because with menopause they felt worse, weighed more, were worried about
symptoms, and lost desire for sexual relations. Many premenopausal women
expressed concerns about menopause because they had seen other women go
through difficult times. “Ve en otras mujeres que se ponen mal” (You can see
how other women become ill), said a forty-two-year-old saleswoman. “Ya no
puede tener hijos aunque se siente joven” (You can’t have children, even though
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you feel young) stated a fifty-one-year-old mother of three who said that, with
menopause, she cried a lot and experienced anxiety. Other women expressed
preocupacién (worry) because they lacked information about menopause and
didn’t know what would happen.

Although a great deal of individual variation was evident, it is possible to
identify some general differences in menopausal experience between Puebla,
Mexico, and Japan (Lock 1993) or Yucatan, Mexico (Beyene 1989). For example,
in Puebla, women identified menopause as a life event that is part of, yet sepa-
rate from, aging. This differs from Lock’s conclusions in Japan, where menopause
is an ambiguous life event. In Puebla, the urban women were likely to volunteer
symptoms that they associated with menopause, particularly hot flashes, and
they were likely to worry about menopause as a difficult time. This differs from
Beyene’s conclusions in the same country, but with a different population; Maya
women did not report hot flashes or worry about menopause. Cross-cultural
studies broaden our understanding of the menopause transition by showing
that age and symptom experience at menopause is an aspect of human varia-
tion, like childhood growth (Bogin 1999; Eveleth and Tanner 1990), skin color
(Frisancho 1993; Relethford 1997), blood pressure (James and Brown 1997), or
nose shape (S. Molnar 2002). Defining the “normal” menopause transition is
useful for biomedical concerns; “normal,” however, has most often been based
on data from Western populations. Anthropology expands the concept of nor-
mal by including the rest of the world: new ranges of variation refine our ideas
of normality.

Questions and Cohorts

In addition to cross-cultural variation, the findings from one generation may or
may not apply to the next (James, Broege, and Schlussel 1996). Factors associated
with the menopausal experience vary across age cohorts within the same culture.

A cohort is a group of people who are defined by a particular year, or num-
ber of years, of birth (Neugarten and Datan 1973). For example, in her study of
menopause in Newfoundland, Davis (1983) details how women’s lives were
changed by the introduction of a road to the fishing village. The year the road
was built became the cutoff for comparing older, traditional female roles with
the social roles of younger, contemporary women. As many studies have shown,
a woman’s sociocultural environment is determined, in part, by cohort mem-
bership that shapes economic experience, health behavior, and diet (Brim and
Kagan 1980; Elder 1985; Riley 1982). Variation among cohorts necessitates the
lifespan approach discussed in Chapter One.

Variables that change across age cohorts within the same culture include
diet, activity patterns, smoking habits, and the degree to which menopause is
treated as a medical condition. At present, for example, the world is witnessing
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an epidemic of obesity. In the United States, almost 65 percent of the adult pop-
ulation is overweight, defined as having a BMI greater than 25 kg/m?. Thirty-one
percent are obese, defined as having a BMI greater than 30 kg/m?. If weight gain
continues at the present rate, by 2008, 39 percent of the U.S. population will be
obese (Hill et al. 2003). The WHO estimates that worldwide, in 2000, over 300
million adults were obese, up from 200 million five years before (www.who.int/
nut/obs.htm). This epidemic of obesity must be kept in mind when one consid-
ers changes in symptom frequencies that may be associated with body mass,
such as hot flashes or joint pain, across time.

The mean BMI among women sampled in Puebla was 29.0kg/m? (s.d. 2.3),
similar to the mean BMI of 29.9 kg/m? reported in Leén, Guanajuato, Mexico,
among women of similar age (Huerta et al. 1995). As figure 3.3 shows, 73 percent
of the Puebla sample have a BMI greater than 25kg/m?, and 37 percent of the
sample has a BMI greater than 30kg/m?2. Does the weight gained by women in
Puebla partly explain the higher frequency of hot flashes and “bone pain” expe-
rienced within this population? Maybe. This educated guess is based in part on
the observation that heavier women in Puebla report significantly more hot
flashes and joint pain compared with thinner women (Sievert and Goode-Null
2005). In addition, Beyene (1986, 1989) reported a lack of hot flashes among Maya
women in Yucatén. These women are thinner, with a mean BMI of about 26 kg/m?
(Beyene and Martin 2001; Martin et al. 1993). More evidence for the effect of BMI
on hot flashes is presented in Chapter Six; here we note that the present-day epi-
demic of obesity may affect changes in symptom rates across time.

Just as diet and activity patterns change across temporal cohorts, so do other
health-related behaviors. In western Massachusetts, for example, a number of
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women who are now reaching menopause volunteered that they have been
smoking marijuana all their adult lives. This activity was probably less common
among women reaching menopause twenty years ago, and it never occurred to
me, in 1994, to include marijuana use in a list of questions about health-related
behavior among women of menopausal age.

Rodent studies have shown that exposure to marijuana extract (A%-tetrahy-
drocannabinol, A°-THC) results in a dose-related, transient suppression of LH
pulses from the anterior pituitary (Murphy et al. 1998). In ovariectomized rhe-
sus monkeys intramuscular doses of A%-THC cause decreases in both LH and FSH
levels (Smith et al. 1979), and when A%-THC is administered during the men-
strual cycle, normal estrogen and LH surges and progesterone elevation do not
occur (Asch et al. 1981). However, tolerance to the effects of A°-THC appears to
develop (Smith et al. 1983) and marijuana has no effect on LH levels in
menopausal women (Mendelson et al. 1985). There are cannabinoid receptors
in the ovaries, suggesting that the effects of marijuana may occur at the ovary as
well as at the pituitary, but the direct ovarian effects are not yet known (Murphy
et al. 1998). Whether or not smoking marijuana affects either age at menopause
(through an effect on the ovary) or hot flash frequency (through an effect on the
hypothalamus, pituitary, or ovary) is an open question. As women who came of
age in the 1960s and 1970s are now going through menopause, the question is
relevant and should be asked in new or ongoing studies of menopause in the
United States.

Cultures, Cohorts, and Methodology

In Japan, it appears that the frequency of hot flashes has been increasing. When
Margaret Lock carried out her study of menopause in Japan in 1984, she reported a
relatively low frequency of hot flashes (12 percent) among women of menopausal
age (Lock 1986, 1993). More recently, hot flash frequencies of 22 percent and higher
have been reported in Japan (Anderson et al. 2002; Melby 2005; Nagata et al. 1999;
Zeserson 2001). The apparent change in hot flash frequencies within Japan may be
related to cohort changes such as increasing Westernization of diet across time, or
to broader cultural changes, which include an increasing awareness of menopause
as a health-related condition resulting in an increased sensitivity to and labeling
of hot flashes (Lock 2005; Zeserson 2001).

The differences may also, however, be the consequence of different sam-
pling techniques and research instruments. For example, Margaret Lock mailed
questionnaires to an urban middleclass sample drawn from the register of names
and addresses available at Kobe city hall. She also distributed questionnaires to
factory workers in Kyoto and obtained a sample of farmworkers through
women’s organizations in Nagano for a final sample of 1,316 women aged forty-
five to fifty-five (Lock 1993:391-392). Melby (2005) recruited 140 women aged
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forty-five to fifty-five from public health centers, women’s groups, parent associ-
ations, and women’s networks in the Kyoto and Fukushima prefectures. Partici-
pants completed an eighty-two-item general health symptoms checklist on their
own, between two lengthy interviews. A number of terms were used to describe
hot flashes, and all of the terms together measured a hot flash prevalence of
22 percent. Anderson et al. (2002) selected women aged forty-five to sixty from
electoral rolls in the Osaka and Nagano regions in Japan. In spite of a sampling
strategy that was similar to Lock’s, Anderson et al. (2002) found a substantially
higher hot flash frequency of 45.3 percent among 1,430 study participants. The
subset of 829 participants from Nagano reported a hot flash frequency of 47 per-
cent (Anderson et al. 2004). Nagata et al. (1999) recruited 306 women aged forty
to fifty-nine from a health checkup program at a general hospital in Gifu, Japan,
and found a hot flash frequency of 37 percent. Zeserson (2001) carried out long
interviews in Ehime Prefecture (1992-1993) with 49 women contacted through
professional societies and social groups. Of the 44 participants who returned her
follow-up questionnaire, 21 participants reported that they had “experienced the
feeling of becoming suddenly hot” (201).

With regard to research instruments, Lock and Melby used a symptom check-
list that embedded menopausal discomforts into a list of everyday complaints
(Avis et al. 1993; Lock 1998; Melby 2005). Anderson et al. (2002, 2004) adminis-
tered a scale of forty-five items—the MS-45 scale developed by Ysohizawa,
Atogami, and Hirasishi. Nagata et al. (1999) used the Blatt/Kupperman index of
menopausal distress. Thus although the apparent increase in frequency of hot
flashes in Japan over time, from 12 percent to 22 percent or more, may be related
to the consumption of an increasingly westernized diet, it may also be due to
different sampling strategies, research instruments (symptom lists), or research
techniques (mailed questionnaires versus interviews).

Making Cross-Cultural Comparisons

It is difficult to state with certainty that any one variable has a particular effect on
any one discomfort associated with the menopause transition. Variables of inter-
est take on culture-specific attributes that lead to multiple caveats in any thor-
ough research report. For example, smoking—a variable often associated with hot
flashes—is characteristic of lower socioeconomic levels in the United States, but
upper socioeconomic levels in Mexico. In addition, Mexican women of menopausal
age tend to smoke five or fewer cigarettes per day while women in their twenties
smoke much more heavily. Smoking is common in Lebanon (Obermeyer, Gho-
rayeb, and Reynolds 1999), but taboo in Nigeria (Okonofua, Lawal, Bamgbose
1990). In addition, smoking may signify tobacco cigarettes to most study partici-
pants, but others may include the use of marijuana or a waterpipe (Obermeyer,
Ghorayeb, and Reynolds 1999) as smoking behavior. Broad, underlying differences
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between cultures and age cohorts always need to be kept in mind when one is
seeking to explain differences in symptom frequencies within and between cul-
tures or across time. In addition to these concerns, differences in sampling tech-
niques and research questionnaires must also be assessed.

Discomforts associated with menopause are immediately sensitive to
health-related behaviors, such as smoking or coffee intake, diet, medical inter-
pretation, or changes in weight-bearing activity. In addition, like age at menopause,
discomforts such as hot flashes may also be influenced by events or behaviors
associated with earlier points in the lifespan, for example, prepubertal weight
gain or attitude formation. Challenging though they may be, cross-cultural and
cohort comparisons of symptoms at menopause are valuable for understanding
many aspects of women’s health and well-being (Avis et al. 1993; Bernis 2007,
Beyene 1989; Lock 1993, 1998; Obermeyer 2000; Sievert 2001b).

Many researchers develop their own lists of menopausal discomforts for use
in population-specific questionnaires; however, there are three symptom lists
that have been repeatedly used in menopause studies: the Blatt/Kupperman
Menopausal Index (Blatt, Wiesbader, and Kupperman 1953; Kupperman et al. 1953;
Nagata et al. 1999), the Greene Climacteric Scale (Greene 1976, 1998; Holte and
Mikkelsen 1991; Hunter, Battersby, and Whitehead 1986), and the list of Everyday
Complaints (Avis et al. 1993).

The Blatt/Kupperman Menopausal Index was developed by medical doctors
Herbert S. Kupperman and Meyer H. G. Blatt for use in clinical evaluations of the
efficacy of estrogenic and nonestrogenic preparations in menopausal and amen-
orrheic patients (Blatt, Wiesbader, and Kupperman 1953; Kupperman et al. 1953).
The Blatt/Kupperman index sought to provide a more objective means of judging
and estimating clinical response. Previously, these physicians noted, the criteria
for judging the activity of estrogens in the menopausal patient tended “to
approach nebulous proportions” (Kupperman et al. 1953:689). Their index per-
mitted a statistical compilation of data to avoid “basing our clinical impression
of the different preparations upon ‘the shifting sands of empiricism’” (689).

The Blatt/Kupperman index includes eleven menopausal symptoms (table
3.3). The severity of each symptom is scored as o (no complaints), 1 (slight),
2 (moderate), or 3 (severe). An index score is calculated by summing up the sever-
ity of each symptom multiplied by its weighting factor (Abe et al. 1985; Kupperman
et al. 1953; Nagata et al. 1999). Vasomotor symptoms, nervousness, insomnia, and
paresthesia (burning or prickling sensations that are usually felt in the extremi-
ties) were given more weight in compiling the index because Blatt and colleagues
(1953) believed them to be the most important symptoms making up the
menopausal syndrome. ™ Table 3.3 gives the original list and a modification of that
list as applied in a more recent study in Japan.

Greene (1998) criticized the Blatt/Kupperman Menopausal Index for the
way in which it constructed a single score, the total menopausal symptom
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TABLE 3.3

Symptoms Assessed by Two Research Teams Using the
Blatt/Kupperman Menopausal Index

Kupperman et al. Nagata et al.
Vasomotor complaints Hot flashes
Perspiration

Cold hands and feet

Shortness of breath
Paresthesia Tingling of extremities

Numbness of extremities
Insomnia Difficulty in getting off to sleep

Difficulty in staying asleep

Nervousness Excitable
Nervous
Melancholia Feel blue or depressed
Vertigo Dizziness
Weakness or fatigue Fatigue
Arthralgia and myalgia Aches/stiffness in the joints
Headaches Headache
Palpitation Palpitations
Formication Skin-crawling sensations

Source: Kupperman et al. (1953); Nagata et al. (1999).

index. As Greene (1998) pointed out, because the climacteric—the transition
from reproductive to nonreproductive life—is “a multifaceted phenomenon, it
follows that symptoms occurring during that time may come from different
domains, have differing aetiologies and should consequently be categorized and
measured separately from each other and not totaled to yield a single score”
(26). Instead, Greene chose to review seven factor analyses of menopausal symp-
toms in order to identify the “facets” of the menopausal syndrome. A factor
analysis analyzes the intercorrelations among large numbers of symptoms to
identify symptom clusters. “This allows one to delineate the different facets of
the symptom picture and to identify those symptoms which are an essential
part of the syndrome and those which are not” (Greene 1998:27). Greene
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TABLE 3.4
Symptoms Assessed by the Greene Climacteric Scale

Heart beating quickly or strongly Feeling dizzy or faint

Feeling tense or nervous Pressure or tightness in head or body
Difficulty in sleeping Parts of body feeling numb or tingling
Excitable Headaches

Attacks of panic Muscle or joint pains

Difficulty in concentrating Loss of feeling in hands or feet

Feeling tired or lacking in energy Breathing difficulties

Loss of interest in most things Hot flushes

Feeling unhappy or depressed Sweating at night
Crying spells Loss of interest in sex
Irritability

Source: Greene (1998).

reviewed factor analyses carried out in Scotland (Greene 1976), India (Indira and
Murthy 1980), Canada (Kaufert and Syrotuik 1981), Norway (Holte and Mikkelsen
19914, b), Japan (Abe et al. 1984), and England (Hunter, Battersby, and Whitehead
1986). He concluded that studies of menopause produce at least three symptom
clusters: somatic (including joint pain), psychological (including depression),
and vasomotor (including hot flashes).

For his symptom list, Greene chose only symptoms found to have a high fac-
tor loading in the original studies. A factor loading is a measure of the relation-
ship between a symptom and the symptom cluster. The resulting Greene
Climacteric Scale (shown in table 3.4) has twenty-one symptoms. Sixteen are
original to the scale Greene developed in 1976. Women using this scale are to
indicate the extent to which they are bothered at the moment by any of the
symptoms (not at all, a little, quite a bit, or extremely).

Another response to the Blatt/Kupperman Menopausal Index came from a
multidisciplinary group of menopause researchers who met at Korpilampi, Fin-
land, in 1985 to discuss issues related to the definition of menopause, the chal-
lenge of cross-cultural research, and the contributions that different disciplines
can make to clinical research and practice. Focusing on issues somewhat differ-
ent from Greene’s (1998) concerns, the workshop summary pointed out that
simply translating and administering the Blatt/Kupperman symptom list
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TABLE 3.5
Core Symptoms of the List of Everyday Complaints

Diarrhea/constipation Dizzy spells

Persistent cough Lack of energy

Upset stomach Irritability

Shortness of breath Feeling blue/depressed
Sore throat Trouble sleeping
Backaches Loss of appetite
Headaches Hot flushes/flashes
Aches/stiffness in joints Cold or night sweats

Source: Avis et al. (1993).

assumes “a universality of symptomology which is probably false and is certainly
untested” (Kaufert et al. 1986:1287).

In response to symptom lists that limited researchers to symptoms associ-
ated with the Western biomedical model of menopause (see Olazébal Ulacia et al.
1999), members of the Korpilampi workshop developed a list of Everyday Com-
plaints based on a checklist described by Kaufert and Syrotuik (1981). The instru-
ment asks: “Thinking back over the past two weeks, have you been bothered by
any of the following?” Table 3.5 shows the sixteen core symptom (Avis et al. 1993).

The Everyday Complaint list minimizes the impact of stereotyping on symp-
tom reports by embedding menopausal symptoms within a list of everyday com-
plaints experienced during the two weeks before interview (Avis et al. 1993).
This checklist has now been used across a wide range of populations, allowing
for cross-cultural comparisons (Avis et al. 1993; Dennerstein et al. 1993;
Hemminki, Topo, and Kangas 1995; Lock 1998; Punyahotra, Dennerstein, and
Lehert 1997; Wilbur et al. 1998). The SWAN study described above uses the same
format and a subset of the Everyday Complaints checklist (Avis et al. 2001; Gold
et al. 2000). I have used the list of Everyday Complaints in western Massachu-
setts (Leidy 1997; Leidy, Canali, and Callahan 2000); Puebla, Mexico (Sievert
20018; Sievert and Espinosa-Hernédndez 2003); and the Selska Valley, Slovenia
(Sievert et al. 2004).

Some researchers combine symptom lists, for example, in a study of
menopause among women in Beirut, Lebanon, Obermeyer, Ghorayeb, and
Reynolds (1999) state that their list of symptoms had a “great deal in common
with” the Greene index (Greene 1976, 1998), the list used by the International
Health Foundation (Boulet et al. 1994), and the list used in comparative studies
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of menopause in Massachusetts, Manitoba, and Japan (Avis et al. 1993). Also,
like the Menopause Symptom Index (Sarrel and Sarrel 1994), the list used by
Obermeyer and colleagues included information on whether or not a symptom
occurred occasionally or regularly during the past month, and whether or not
this represented a problem. In Paraguay, Mario Carlos Gonzdlez and I used a
symptom list based on the Everyday Complaint list and the Greene Climacteric
Scale (Sievert et al. 2004).

The use of any survey-type questionnaire depends on informants’ under-
standing the questions and answering them truthfully (Davis 1983). Whether this
understanding can be assumed is always a concern when using surveys. Davis
expressed other concerns in her work, including the observation that even though
particular symptoms make sense to an informant, they may not be considered to
be associated with menopause. In addition, symptoms attributed to menopause in
a particular cultural context may be absent from checklists. For example, New-
foundland women reported nausea, failing eyesight, and bruises (Davis 1983). In
Mexico, I was surprised to find “bone pain” frequently volunteered as a symptom
associated with menopause (Sievert and Goode-Null 2005). Finally, Davis cau-
tioned that the explanatory model associated with menopause may vary so dra-
matically that entire categories of symptoms may vary.

At the very least, symptom checklists need translation, and sometimes
additions or deletions, to be culturally appropriate. For example, Obermeyer
and colleagues (1999) found that women in pilot interviews in Lebanon were
using the term ta’sib to describe one of the changes that they noticed with the
menopause transition. Ta’sib refers to an impatience and nervous tension that
can grow out of control. Margaret Lock added a number of symptoms to the list
of Everyday Complaints in Japan, including katakorior (shoulder stiffness),
miminari (ringing in the ears), zu cho kan (heavy feeling in the head), sutoresu
(stress), seiyoku fushin (lack of sexual desire), handan ryoli gentai (loss of judg-
ment), appakukan (feeling of oppression), and daeki bunpitsu zoka (increased
salivation) (Lock 1993:33—34). While Lock used three terms to measure hot
flashes (kyu na nekkan, nobose, and hoteri), Melby (2005) added a fourth term,
hotto furasshu, a word used in Japan that has been borrowed from the English
term “hot flash.” In Australia, Dennerstein et al. (2000) added the complaints of
shortness of breath on exertion, chest pain on exertion, vaginal dryness, and
breast soreness-tenderness. For the checklist used in Puebla, Mexico, the sensa-
tion of “pins and needles” was translated as hormigueo, or “the feeling of ants
crawling on the skin,” and vaginal dryness was added to the list. For the checklist
used in Slovenia, we did not ask about vaginal dryness after the first dozen inter-
views. It became clear very quickly that the question was thought highly inap-
propriate by respondents because it implied sexual activity (Sievert et al. 2004).

Despite concerns about missing symptoms that are culturally defined or cul-
turally bound, using one particular checklist across all cultures enables useful
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comparisons. For example, the frequency of symptoms is relatively high in
Puebla, Mexico, compared with other studies. Fifty percent of the entire sample
reported the experience of hot flashes during the two weeks prior to interview.
Using the same checklist, hot flash frequencies were 12 percent in Japan, 31 per-
cent in Canada, 35 percent in Massachusetts (Avis et al. 1993; Lock 1998) and 32
percent in Australia (Dennerstein et al. 1993).

Induced Menopause

As a final point related to methods and the study of menopause, we should
return to the definition of menopause as the permanent cessation of menstrua-
tion due to the loss of ovarian follicular activity (WHO 1981, 1996). This defini-
tion fits the process of menopause for the majority of women in the world—the
cessation of menstruation through the gradual process of follicular atresia, the
depletion of oocytes (undeveloped eggs), and the eventual inability to produce
the levels of ovarian hormones needed to maintain menstrual cyclicity. How-
ever, the cessation of menstruation can also occur through the loss of the
uterus, through the loss of ovarian oocytes through oophorectomy (the removal
of the ovaries), or through radio- or chemotherapy. Although menopause expe-
rienced because of biomedical intervention is not consistent with the WHO def-
inition of menopause, studies of symptoms at midlife have generally included
women who experienced menopause by both natural and medical means, par-
ticularly by hysterectomy and/or oophorectomy.

In population-level studies of age at menopause and symptoms associated
with menopause, women who have undergone menopause by hysterectomy (“sur-
gical menopause”) are generally treated as postmenopausal even though hys-
terectomies without oophorectomies do not induce the hormonal changes of
menopause. If menopause is defined as the end of menstruation, then a surgical
menopause is menopause. Women who have had their uterus removed may still
have premenopausal hormone levels; however, there is no simple way to differen-
tiate between premenopausal and postmenopausal women (in terms of ovarian
function) without a blood test for estrogen and/or FSH levels. Women who
undergo menopause by hysterectomy may thus not be menopausal in a manner
consistent with the WHO definition of menopause; however, in survey research
they may be either excluded or treated as having undergone menopause because
they are no longer menstruating. In Kaplan-Meier analyses to compute a median
age at menopause, women who have undergone a hysterectomy are included in
analyses up to their age at hysterectomy (described in Chapter Four). In studies of
symptoms at midlife, women who have undergone menopause by medical means
are either combined with postmenopausal women or given a separate category.

There are several different types of hysterectomies, but all result in the end
of menstruation. In a total hysterectomy the surgeon removes the uterus and
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cervix. In a partial or subtotal hysterectomy the uterus is surgically removed but
the cervix is left in place. Radical hysterectomies are the most extensive because
they involve removal of the upper vagina and tissues surrounding the uterus as
well as the uterus and cervix. Note that none of these procedures involve the
ovaries. An oophorectomy is the surgical removal of the ovary.

In the 1970s bilateral oophorectomies (removal of both ovaries) were often
performed with hysterectomies in the United States (Cutler and Garcia 1984).
Today this practice is rare. This change in medical norms created a cohort differ-
ence that has implications for the study of menopause: one generation of women
most likely underwent bilateral oophorectomies with their hysterectomies while
the next generation of women did not. This difference should be kept in mind
when interviewing women of different ages in any country. As discussed earlier,
cohort membership shapes health behavior, diet, economic history, educational
opportunities, and particular health risks—including exposure to surgical proce-
dures. Therefore, it makes sense for researchers interested in symptom experi-
ence at menopause to ask women who have undergone a hysterectomy, “Have
you ever had one or both of your ovaries removed?” I

In the United States, hysterectomy is currently the second most common
major surgery for women of reproductive age, following Cesarean sections
(Bernstein et al. 1997; Pokras and Hufnagel 1988). Each year, approximately
600,000 hysterectomies are performed in the United States (Farquhar and
Steiner 2002; Lepine et al. 1997). One interesting consequence of this high fre-
quency of hysterectomies is that younger women often face natural menopause
with no guidance. In western Massachusetts, for example, women often com-
mented that because their mothers had gone through menopause by hysterec-
tomy, they had no one to talk to about their symptoms or experiences. They lack
what is known as anticipatory guidance—help from someone who has been there,
done that, before.

Leiomyoma (fibroids) are the most common indication for hysterectomy,
along with abnormal uterine bleeding, endometriosis, uterine prolapse, and
gynecological cancers (Lepine et al. 1997). Leiomyoma are benign tumors of the
smooth muscle, in this case the smooth muscle of the uterus. Not all uterine
fibroids cause symptoms, but for some women they can cause heavy menstrual
bleeding that lasts for days or weeks, pelvic pressure, and pain. Fibroids can be
treated with hormones (such as progesterone), but sometimes they are removed
if they cause severe discomfort or extremely heavy uterine bleeding. Fibroids
are sometimes removed by myomectomy (when only the tumor is removed from
the uterine wall) or by hysterectomy (when the entire uterus is removed). For
reasons that are not yet understood, uterine fibroids are more common in
African American women than in white women (Marshall et al. 1997), and
African American women having hysterectomies have larger and more numer-
ous uterine fibroids than do white women (Kjerulff et al. 1996).
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Words like leiomyoma, endometriosis, and uterine prolapse may be very
familiar to the physician making the diagnosis, but the woman herself may not
understand why she is undergoing the surgery. Davis (1983) found that six of her
informants in Newfoundland had undergone a hysterectomy, but none knew
why or whether her ovaries had also been removed. Among the reasons they
gave for the hysterectomy were (1) weak insides, (2) flooding or heavy bleeding,
and (3) tuberculosis or cancer of the womb.

In Puebla, Mexico, 167 women who underwent hysterectomies answered
the open-ended question “Why did you have a hysterectomy?” As table 3.6
shows, the primary reason given was mioma, fibroma, or benign tumor, probably
all references to fibroid tumors. Twenty-six women used the word quistes (cysts)
that, though not clinically correct, probably also referred to fibroid tumors.?
Reasons that may sound surprising to researchers in the United States included
infection, miscarriage, uterine perforation (probably during childbirth), and
birth control. In Asuncién, Paraguay, reasons included a problem with an IUD,
childbirth, and “midwife.” As in Mexico and the United States, the principal rea-
son given for a hysterectomy in Asuncién was fibroid tumor.

TABLE 3.6

Reasons Given for Hysterectomies in Puebla, Mexico (n = 167), and
Asuncién, Paraguay (n = 62) (in Percent)

Reason Puebla Asuncion

Mioma, fibroma, or benign tumor (fibroid tumor) 35 61

Quistes (cysts; in Paraguay also nddulos or pélipos) 16 18

Heavy bleeding 13 8

Infection 5

Cancer

Miscarriage, ectopic pregnancy, stillbirth, delivery, 4 3
and uterine perforation

Uterine prolapse 4 3

Birth control 2 2

Others (including endometriosis, hyperplasia, 16 5

positive pap smear, ulcer, pain, problemas,
and don’t know)

Note: These reasons were volunteered in response to an open-ended question.
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Hysterectomy rates vary among countries (McPherson et al. 1982), within
countries (Bernstein et al. 1992; Hall and Cohen 1994; Kjerulff, Langenberg,
and Guzinski 1993; Pokras and Hufnagel 1988; Santow and Bracher 1992), and
within states (Bickell et al. 1994; Hass et al. 1993; New York State 1988). Table 3.7

TABLE 3.7
Hysterectomy Rates Reported in Studies of Age at Menopause
Ages of Women Rate of
Study Population/Site  in Study Hysterectomy  Source
Australia, Brisbane 45-54 31 O’Connor et al. (1995)
Italy 1983-1992 55-74 14 Parazzini, Negri, and
La Vecchia (1992)
Mexico, Puebla 28-70 23 Sievert and
Hautaniemi (2003)
The Netherlands, 42—-62 6 Jaszmann, van Lith,
Ede and Zaat (1969)
40-60 21 Brand and Lehert
(1978)
Norway 10 Holte (1991)
Paraguay, Asuncion 36-71 14 Unpublished
Portugal 38-91 12 Guedes Pinto da
Cunha (1984)
UK 12 M. S. Hunter (1990)
20 Coulter, McPherson,
and Vessey (1988)
U.S., national, 18-79 13.2 MacMahon and
1960-1962 Worcester (1966)
U.S., Minnesota, 44-56 19 Whelan et al. (1990)
1935-1980s
U.S., Multisite, 22-62 31 Stanford et al. (1987)
1973-1980
U.S., Mass., 45-55 28 McKinlay, Brambilla,
1981-1986 and Posner (1992)
U.S., Blackfeet, 50-69 43 Johnston (2001)
1995-1996
U.S., Hawaii mean 46.2 = 7.4 66 Brown et al. (2001)
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illustrates differences in rates of hysterectomies that have been encountered in
studies of menopause in different countries and at different points in time.
Note the differences in rates of hysterectomy among studies carried out in the
same country, that is, United States and the Netherlands.

In the United States, some studies have indicated a higher rate of hysterec-
tomy among nonwhite women compared with white women (Carlisle et al.
1995; Chandra 1998; Meilahn et al. 1989; Mort, Weissman, and Epstein 1994);
Other investigators have demonstrated no racial or ethnic differences in hys-
terectomy rates (Lepine et al. 1997). There is some disagreement over whether
Hispanic women have lower (Chandra 1998) or higher (Carlisle et al. 1995) rates
of hysterectomy compared with non-Hispanic women. An analysis of the His-
panic Health and Nutrition Examination Survey (HHANES), 1982-1984, showed
that Mexican American women had higher rates of hysterectomy than did
either Puerto Rican or Cuban American women (Stroup-Benham and Trevino
1991).

From a biocultural perspective, hysterectomies are not performed solely for
reasons having to do with disease states. If this were so, the range in rates of hys-
terectomy would not differ so dramatically across space and time. Like age at
menopause, the occurrence of a hysterectomy can also be studied as a risk
(Shinberg 1998), which requires a lifespan approach. For example, factors
related to a higher risk of hysterectomy in the United States and Australia
include lower education, occupational status, and income levels (Brett, Marsh,
and Madans 1997; Kjerulff, Langenberg, and Guzinski 1993; Leidy 1999b; Marks
and Shinberg 1997; Meilahn et al. 1989; Shinberg 1998); having given birth and
having had three or more children (Hautaniemi and Sievert 2003; Santow and
Bracher 1992); having an early age at first birth (Shinberg 1998); and use of IUD
and history of miscarriage (Brett, Marsh, and Madans 1997; Geller, Burns, and
Brailer 1996). According to Santow (1995), college-educated women in Australia
were less often given the choice of a hysterectomy as a medical treatment and,
when it was offered, better-educated women were less likely to act on the rec-
ommendation. In contrast, risk of hysterectomy does not vary by educational
attainment in Finland (Luoto, Kaprio, and Uutela 1994).

In contrast to findings from the United States and Australia, Mexican Amer-
ican women and women in Mexico with higher levels of education and higher
socioeconomic status are at an increased risk of hysterectomy. Among Mexican
American women sampled by the Hispanic Health and Nutrition Examination
Survey, 1982-1984, women who had finished sixth grade were over one and one-
half times more likely to have had a hysterectomy than were women who had
not finished sixth grade (Hautaniemi and Sievert 2003). Relatedly, perhaps, we
also found that Mexican American women who preferred to speak English had
over twice the risk of hysterectomy compared with Mexican American women
who preferred to speak Spanish.
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Similarly, in Puebla, Mexico, women of higher levels of education were
more likely to undergo a hysterectomy (Sievert and Hautaniemi 2003). One fac-
tor explaining country-specific differences in risk factors associated with hys-
terectomy may be the generally low levels of education reported by Mexican
American women in the HHANES sample and by women in Puebla. In Puebla,
women went to school for an average of eight years. It may also be that women
with more education consult with different medical practitioners. In Mexico,
the health care system is divided among public health services, social security
services (for example, for government employees), and private health services.
Few people can afford private health services, but it may be that women with
higher levels of education are at an economic level that allows them to use pri-
vate health care and, relatedly, are more likely to be prescribed a hysterectomy.
It would be of interest to see if hysterectomy rates vary in relation to type of
health services utilized in Puebla.

A number of studies have found that tubal ligation is a risk factor for hys-
terectomies (Althaus 1994; Goldhaber et al. 1993; Hillis et al. 1998; Mall, Shirk,
and Van Voorhis 2002). For example, Stergachis et al. (1990) studied 7,414
women aged twenty to forty-nine years who had undergone a tubal sterilization
at a health maintenance organization from 1968 to 1983. Women sterilized while
twenty to twenty-nine years old were 3.4 times more likely to undergo a hys-
terectomy later on compared with a population-based cohort of nonsterilized
women. It may be that tubal ligation increases the risk for hysterectomy because
of damage to tissue surrounding the fallopian tubes during the sterilization sur-
gery. This damage may disrupt blood flow to the ovaries and may decrease hor-
monal communication between the ovaries and the uterus.

Alternatively, it may be that women who are willing to undergo surgery for
contraception are more willing to undergo surgery for heavy bleeding (the lead-
ing cause of hysterectomy in the United States). From Australia, Santow (1994)
pointed out that many of the same factors that predict sterilization also predict
a hysterectomy, such as side effects from IUD use, Cesarean sections, and multi-
ple miscarriages. In other words, “sterilization may be a response to a previously
checkered reproductive career, and such a career is also conducive to hysterec-
tomy” (Santow 1994:661). In a small study carried out in Canberra, Australia,
Santow (1995) noted that it was common medical practice to recommend
a tubal ligation after a Cesarean delivery. The effect of tubal sterilization on risk
of hysterectomy disappeared after Cesareans were added to the statistical
model.

Finally, it may be that a hysterectomy does not signify the end of fertility for
women who have already ended their fertility through a sterilization procedure.
Relatedly, a physician may no longer feel the need to preserve a woman’s uterus
if her reproductive function has already been terminated through sterilization
(Rulin et al. 1993; Stergachis et al. 1990).
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From a lifespan perspective, all of the risk factors for hysterectomy men-
tioned above occur relatively early in the lifespan (for example, having given
birth, educational attainment, use of IUD) or are determined by choices and
opportunities that occur at a relatively early point along the social (for example,
occupational status) or reproductive trajectories (for example, tubal ligation).
Of methodological concern, all of these factors are interrelated. Among women
in Wisconsin, Shinberg (1998) found that lower education and early childbear-
ing were both associated with a higher risk of hysterectomy. When both factors
were included in the model predicting risk of hysterectomy, however, level of
education was no longer a significant factor. According to Shinberg, “this sug-
gests a framework for the pathways from education to surgery” (1393). A woman’s
level of education may thus be a risk factor for hysterectomy only because early
childbearing is related both to low levels of educational attainment and to an
increased risk of hysterectomy.

Level of education, access to health care, and age at childbirth are relatively
easy to measure. More difficult to measure is the value of a woman’s uterus. As
Lynn Payer (1988) argued in her comparison of hysterectomy rates between the
United States and France, some cultures value the uterus (France) and others do
not (the United States). While working in France, a routine gynecologic checkup
revealed a grapefruit-sized fibroid tumor in her uterus. It was removed by
myomectomy, but recurred after she moved back to the United States. Payer
(1988) described the following dissonance:

In France, where great value is put on the woman’s ability to bear chil-
dren, hysterectomy was not even suggested as an option. Instead, the
French surgeon told me I must have myomectomy, a major operation in
which the fibroid tumor is removed while the ability to have children is
preserved. I was told that six such operations could be performed with-
out even necessitating a cesarean section were I to become pregnant. In
the United States, I was put under a great deal of pressure for hysterec-
tomy and told that a second myomectomy would be impossible. (22,
emphasis in original)

Since the publication of Payer’s Medicine and Culture, the uterus has gained more
respect in the United States. It used to be thought that an aging uterus made
pregnancy unlikely or impossible beyond the age of fifty (Gosden 1985; Maroulis
1991), but this view has since been challenged by successful postmenopausal
pregnancies using donor eggs (Antinori et al. 1993; Sauer, Paulson, and Lobo
1992). Given appropriate hormonal assistance (Meldrum 1993), the uterus is
capable of supporting a pregnancy well beyond the ticking of the ovarian “bio-
logical clock” (Levran et al. 1991; Navot et al. 1991). Perhaps it is not a coinci-
dence that now, at the same point in time that postmenopausal pregnancy has
become a reality, techniques that treat uterine fibroids without requiring the
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removal of the uterus (such as hormones, myomectomy, uterine artery
embolization)® are becoming more and more common.

Women may regret having undergone menopause by hysterectomy. In
Puebla, Mexico, as well as in western Massachusetts and Slovenia, I spoke with
women who were bitter about having undergone what they later came to view
as an unnecessary operation. Some women complained of losing interest in sex,
or suffering pain during intercourse, due to the effects of a hysterectomy. Other
women complained of a deeper hurt, of being treated as unnecessary by the
medical establishment and by men in general. Explained one forty-eight-year-
old single mother in Puebla, “When he took out my uterus, the doctor told me
‘Sirve para la vida, pero después no sirve para nada’ (It gives life but afterward
does nothing). It is with this idea that men devalue women. They say ‘No sirve
para nada’ (We serve no function).”

Many scholars and women’s health activists have worked to reduce unnec-
essary hysterectomies (Fisher 1986; Payer 1987); however, unnecessary hysterec-
tomies continue to be performed. At the same time, it is important to note that
many women speak of their hysterectomy as something that “gave their life
back” to them. When women give reasons for a hysterectomy, the terms heavy
bleeding or sangre abundante (abundant blood) do not refer to a bad day during
a regular period. These terms refer to bleeding so profuse that a woman cannot
leave the house, cannot stand up after she has been seated for a fifty-minute
meeting at work, cannot go to a family function for fear of bleeding through her
pants or skirt. The general discomfort is magnified by the perception that men-
strual blood is polluting or dirty (Delaney, Lupton, and Toth 1988).

Whatever the reason for a hysterectomy, it marks the end of menstruation
and hence can be understood to be a form of menopause. As detailed in Chap-
ter One, women in upstate New York who underwent a hysterectomy were more
likely to say that menopause came too early in their life. When women undergo
bilateral oophorectomy along with their hysterectomy, some almost immedi-
ately experience difficulties with hot flashes. When women do not undergo
bilateral oophorectomy with their hysterectomy, they may be surprised by hot
flashes later on in life when their follicle stores are naturally exhausted. One of
the most common questions I hear from study participants who have under-
gone a hysterectomy is, “Am I going through menopause now [that is, years after
the hysterectomy|?” If menopause is defined in terms of hormones, the answer
may be yes. If, however, menopause is defined as the cessation of menses, then
she has already undergone menopause—surgical menopause.



CHAPTER FOUR

Age at Menopause

By paying attention to the full range of human experience across populations,
it is possible to ask broader questions. For example, what aspects of menopausal
biology are universal—in the sense that there is little or no variation within or
between populations? One common feature appears to be an upper age limit on
the ability to menstruate. To my knowledge, women do not menstruate beyond
the age of sixty-two without the use of cyclic HT. I have met only one woman—in
upstate New York—who was still menstruating at sixty-two. Stanford et al. (1987)
also cite one woman still menstruating at sixty-two. Sixty was the latest age at
menopause observed in Finland (Luoto, Kaprio, and Uutela 1994) and Australia
(Do et al. 1998). In Puebla, Mexico, the latest recalled age at menopause was fifty-
six (table 4.1). In Asuncién, Paraguay, the latest recalled age at menopause was
also fifty-six, although the oldest woman who said she was still menstruating was
sixty years of age.

Another broad question about age at menopause is, What cultural attributes
have the same effect on biology, no matter the population? As this chapter will
detail, never having been pregnant and smoking are two variables consistently
associated with an earlier age at menopause (Cramer and Xu 1996; Do et al. 1998;
Elias et al. 2003; Luoto, Kaprio, and Uutela 1994; Parazzini, Negri, and La Vecchia
et al. 1992; Sievert and Hautaniemi 2003), and married women, cross-culturally,
have a later age at menopause compared with single women (Jaszmann, van Lith,
and Zaat 1969; McKinlay, Jefferys, and Thompson 1972; Neri et al. 1982; Sievert,
Waddle, and Canali 2001; Stanford et al. 1987). Because the traits in question exert
their effects on age at menopause at some point (age twenty? age thirty-four? age
forty?) prior to the cessation of menstruation, associations between these vari-
ables and age at menopause are best understood from a lifespan approach.!

The average age at menopause within a population is determined by (1) the
number of oocytes that women, in general, are born with, (2) the average rate at
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TABLE 4.1

Ranges in Age of Menstruating Women at
Interview and Ranges in Age at Menopause

Range in Age at Range in Recalled Mean Recalled
Interview among Age at Natural Age at Natural
Country (site) Menstruating Women  Menopause Menopause
Asuncion, 36.5-60.3 (n = 268) 36-56 (n = 132) 47.9 (s.d. 3.7)
Paraguay
Massachusetts,  39.4-57.8 (n = 167) 28.5-57.1 (n =54) 48.9 (s.d. 5.0)
USA
Puebla, Mexico  28.2-56.9 (n = 303) 28-56 (n = 268) 46.7 (s.d. 4.8)
Selska Valley, 32.7-54.2 (n = 19) 42-54 (n = 32) 50.3 (s.d. 2.9)
Slovenia

Source: Sievert and Hautaniemi (2003); Sievert et al. (2004); unpublished data.

which those oocytes and their follicles are lost through the process of atresia,
and (3) the threshold number of ovarian follicles needed to maintain menstrual
cyclicity within that population. Stated this way, the level of analysis shifts from
an individual and her two ovaries to an entire population of women. This frame-
work helps us understand interpopulation variation—why age at menopause is
earlier among the Maya in Yucatédn, Mexico, for example, than among urban
women of Madrid, Spain (table 4.2).

To explain differences in average ages at menopause between populations,
one might investigate variation in numbers of follicles at birth. A reasonable
hypothesis would be that women born to poorly nourished mothers are born with
fewer oocytes in their ovaries. This possibility could explain a population-level
early age at menopause if many women of childbearing age were malnourished at
the time of their daughter’s development in utero. This question is currently a
research area of great interest. Another reasonable hypothesis would be that
women born to mothers who smoke are born with fewer oocytes because of the
toxic effects of polycyclic aromatic hydrocarbons (in cigarette smoke) on oocytes
(Baron, La Vecchia, and Levi 1990). This hypothesis, however, does not seem to hold
up. For example, urban Spanish women with a later age at menopause are more
likely to smoke than are rural Mexican women with an earlier age at menopause.

Population differences in average ages at menopause might instead be
explained by variation in rates of follicular atresia. Rates of follicular atresia could
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be influenced by marital practices through the effect of pheromones (Sievert,
Waddle, and Canali 2001), discussed later in this chapter, or by odd health-related
“opportunities.” For example, my mother’s generation grew up playing with X-ray
machines in shoe stores. Children could put their feet into a machine and see
their own toe bones. The machine, a wonderful marketing tool, exposed a gener-
ation of women to radiation that could have accelerated the rate of follicular atre-
sia and resulted in an earlier age at menopause.?

Variation in average ages at menopause between populations might also be
due to differences in the threshold number of oocytes needed to maintain men-
strual cyclicity. This threshold could vary among populations that demonstrate
lower or higher hormone levels across the lifespan. Peter Ellison has suggested
that women who grow up under difficult circumstances, such as undernourish-
ment, do not achieve the same high levels of estrogen during the reproductive
years as do women who grow up under more favorable conditions. He explains
that “the entire trajectory of lifetime ovarian function may be adjusted upward
or downward in response to some characteristic feature of the environment in
which a population finds itself” (Ellison 1999:194).

We will never fully understand the influence of cultural factors on biological
variation until all investigators in all countries agree to measure age at menopause
in the same way. Because of different educational and training opportunities across
academic disciplines as well as across nations, because of differential access to sta-
tistical computer programs between first, second, and third worlds, and because of
different levels of emphasis on age at menopause as a variable useful for cross-
cultural comparisons, methodological inconsistencies still explain much of the
cross-cultural difference in age at menopause. This chapter discusses how best to
compute the average age at menopause, and examines variation in intra- and
interpopulation age at menopause.

The Genetics of Menopause

Age at menopause appears to be highly heritable, that is, age at menopause is
determined in large part by our genetic inheritance, although it is also influ-
enced by the environment. Snieder, MacGregor, and Spector (1998) examined
age at menopause among British monozygotic (identical) twins and dizygotic
(fraternal) twins. They found that the correlation for menopausal age was greater
(0.58) for monozygotic twins than for dizygotic twins (0.39). Because monozy-
gotic twins share identical genotypes (genetic coding) and dizygotic twins, like
all siblings, share just 50 percent of their genetic coding, the higher degree of
correlation between the identical twins indicates that age at menopause is deter-
mined, in part, by genetics. But how much of the variation can be explained by
our genes?
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According to Snieder and colleagues (1998), 63 percent of the variation in
age at menopause can be explained by genetic inheritance. That means that just
37 percent of the variation in age at menopause is explained by the environ-
ment (such as reproductive history and smoking habits). De Bruin et al. (200r1)
examined singleton sisters, dizygotic twins, and monozygotic twins to arrive at
similarly high estimates of heritability for age at menopause (68 to 85 percent).
Lower estimates of heritability for age at menopause (31 to 53 percent) were
computed in a study of Australian twins (Treloar et al. 1998).

Jocelyn Peccei (1999) used data drawn from the Tremin Research Program
on Women’s Health to study twenty-one mother—daughter pairs followed pro-
spectively until both experienced a natural menopause and ninety-six mother—
daughter pairs in which all of the mothers experienced natural menopause but
the daughters were still menstruating. The mother—daughter pairs demonstrated
that between 40 percent and 50 percent of the variation in age at menopause
could be explained by genetic inheritance.

In a study of age at menopause in Scotland and England, forty-five- to forty-
nine-year-old women were asked to recall their mother’s age at menopause.
Those study participants who were postmenopausal were significantly more likely
to recall an earlier early age at menopause for their mothers compared with
mothers of study participants who were still menstruating, suggesting an inter-
generational association in age at menopause (Torgerson et al. 1994). Finally,
Cramer, Xu, and Harlow (1995) found that women with a family history of early
menopause (before age forty-six) had three times the risk for experiencing an
early menopause.

Premature Ovarian Failure

The influence of genes on age at menopause is most apparent in studies of pre-
mature ovarian failure. Premature ovarian failure is generally defined as
menopause prior to the age of forty (Rebar 2000). Sometimes the cause of this very
early menopause is wholly genetic, with no apparent role for the environment. For
example, early age at menopause has been associated with a complete or partial
deletion of the X chromosome (Fitch et al. 1982; Krauss et al. 1987). Women born
with Turner’s syndrome have only one X chromosome.? In a recent study, ovaries
sampled from aborted fetuses with Turner’s syndrome showed that although
oogonia were found in some ovaries, the follicles did not develop through the pri-
mordial, preantral, or antral stages. The lack of a second X chromosome was thus
seen to affect ovarian function (and hormonal production) as early as the fetal
stage of development (Reynaud et al. 2004).

A number of case studies have shown that premature ovarian failure is a
Mendelian trait (Coulam, Stringfellow, and Hoefnagel 1983; Mattison et al. 1984),
meaning that the trait (early menopause) can be traced through families
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(Mattison et al. 1984: 1344). Mattison and colleagues concluded that the gene for
premature ovarian failure is either autosomal or (less likely) X-linked dominant
(that is, if you inherit it, the trait is expressed).

The etiology or cause of premature ovarian failure can also be due to galac-
tosemia (Kaufman et al. 1981). Normally when a person drinks milk, the body
breaks the lactose sugar down into galactose and glucose. The word “galac-
tosemia” means too much galactose in the blood, which occurs when a person
either lacks the enzyme or has too little of the enzyme (known as GALT) needed
to convert galactose into glucose. This accumulation of galactose is poisonous
to the ovaries. The etiology of galactosemia is genetic; there is also, however, an
environmental component, because the effects of galactosemia are worsened by
drinking milk (Cramer et al. 1989).

About 20 percent of the time, the etiology of premature ovarian failure
involves immune abnormalities (LaBarbera et al. 1988; Rebar and Connolly 1990).
More specifically, one cause of premature ovarian failure appears to be antiovar-
ian antibodies (Alper and Garner 1985; Chernyshov et al. 2001; Damewood et al.
1986; Luborsky et al. 1999; Rabinowe et al. 1989). In this instance the woman
makes antibodies that attack her own ovaries.

Considering the medical disorder of premature ovarian failure is helpful in
three ways. First, it allows us to consider an interesting idea proposed by Jocelyn
Peccei (1995). She suggested that premature ovarian failure was potentially the
way in which ovarian function became separated from the other body systems.
Ovarian function ceases after fifty or sixty years, but the heart continues to pump,
the lungs continue to provide oxygen to the blood, and so on. Human females
have a long postreproductive life because reproductive and somatic aging became
decoupled during the course of evolution.

Premature ovarian failure, now considered to be pathological, could have
provided phenotypic variation on which natural selection could act. For example,
Peccei (1995) proposed that if women with earlier menopause—due to a genetic
mutation—had greater evolutionary success in terms of their own fertility and/or
the fertility of their offspring, then it may be that premature ovarian failure initi-
ated the “dynamic process” of the evolution of menopause (Peccei 1995:84). Once
reproductive and somatic aging were decoupled, the age of onset of menopause
could have gradually increased to keep pace with the dependence of hominid off-
spring as well as increasing lifespans (84).

A second reason premature ovarian failure is of interest is that some of the
variables associated with premature ovarian failure are also associated with the
timing of “normal” menopause (for example, galactosemia; Cramer et al. 1989).
Third, in order to avoid the inclusion of women with pathogenic menopause,
many investigators restrict studies of age at menopause to samples drawn from
women who experienced menopause no earlier than age forty (Rebar 2000); in
some cases an even older age limit is set.
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Defining a Normal Menopause

Chapter Two discussed how the biocultural perspective can be used to evaluate
the arbitrary cutoffs between normal and abnormal. Even a cursory review of
the menopause literature shows that investigators are far from agreement on the
cutoff along the continuum between premature ovarian failure and a “normal”
age at menopause. For example, Garcia Vela, Nava, and Malacara (1987) sur-
veyed 1,558 women aged nineteen to ninety in Leén, Guanajauto, Mexico, to
determine the median age at menopause. They considered premature ovarian
failure to occur before the age of thirty-five, and therefore included women aged
thirty-five to fifty-nine in their analyses. In contrast, when Whelan et al. (1990)
used Alan Treloar’s prospective U.S. data to study age at menopause in relation
to reproductive events, they restricted analyses to women with menopause
between the ages of forty-four and fifty-six “because some women might have
pathologic conditions resulting in very early or very late menopause” (626). At
the opposite extreme, Elias et al. (2003) excluded women who reported “an
unlikely age at menopause” of before twenty-four or after sixty-two.

In a study of 8,000 women aged forty-five to fifty-four in the United States,
Cramer and Xu (1996) found that 2,783 had experienced menopause and that
the probability of menopause before age forty was about 1 percent. The proba-
bility of menopause before age forty-five was about 5 percent. Why should we be
concerned about the cutoffs? Because distribution in age at menopause varies
between populations. In addition to average ages at menopause, the distribu-
tion in ages at menopause is also an aspect of human variation.*

If arbitrary cutoffs are set too high, then we miss an understanding of
human variation by labeling and excluding more women as having premature
ovarian failure in some countries compared with others. For example, the Min-
nesota sample used by Whelan et al. (1990) and the Boston sample used by
Cramer and Xu (1996) are both drawn from relatively privileged, developed-
world populations. Applying a late cutoff for age at menopause, say, forty-four
or forty-five, excludes few women from the analyses. However, if the median
recalled age of menopause in Chile is forty-seven, then half of the women have
stopped menstruating by forty-seven and a cutoff of forty-four or forty-five
would exclude a large part of the sample. In response, Gonzales and Villena
(1997) have argued that the definition of menopause (as separate from prema-
ture ovarian failure) should be corrected for populations living in developing
nations.

In Puebla, Mexico, 7.5 percent of naturally postmenopausal women reported
menopause prior to age forty and 29 percent reported menopause prior to age
forty-five (figure 2.5). In Asuncién, 6 percent of naturally postmenopausal women
reported menopause prior to age forty and 12 percent reported menopause prior
to age forty-five (figure 4.1). What is a “normal” menopause in these populations?
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To fully understand menopause as an aspect of human variation, we should
include all ages at menopause beginning at age thirty-five.

Defining Menopause in Studies of Age at Menopause

Determining the average age at final menstruation for a population is much
more difficult than determining the average age at first menstruation, for sev-
eral reasons. In noncontracepting populations with prolonged lactation (breast-
feeding), women may be amenorrheic for a year or longer and then experience
a menstrual period—or never menstruate again (Hall 2004). Also, there are no
culturally prescribed rituals associated with the last menstrual period to help
identify the event. In addition, for many women across the world, menstrual
cycles become increasingly irregular with age. Mitchell, Woods, and Mariella
(2000) used prospective data from the Seattle Midlife Women’s Health Study,
described in Chapter Three, to demonstrate that midlife women reported men-
strual changes—generally shorter cycles and lighter or heavier flow—as early as
age thirty or as late as age fifty-four, although 41 percent reported the initial
change to have occurred between ages forty and forty-four.

As women’s periods become increasingly irregular, sometimes skipping
three or more months between cycles, it becomes harder for them to remember
when the last menstrual period occurred. This problem of remembering when
menses stopped needs to be kept in mind when considering recalled ages at
menopause. A dramatic exception to this blurring of memory occurs when a
woman associates her last menstrual period with a traumatic event, such as the
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death of a loved one. Dona Lee Davis (1983) recounts how, in a Newfoundland
fishing village, fright or shock was thought to result instantly in menopause.
To illustrate this point, Davis quoted the following two examples: “When my
daughter hemorrhaged with her first pregnancy, I took such a fright it was the
last time I ever bled myself”; and “when they came and told me my husband was
dead, I fainted dead away and flooded over everything. That’s the last I ever saw
of it [menstrual blood]” (140-141).

Among the Aché in Paraguay, one woman similarly recounted that her last
menstrual period at age thirty-eight coincided with the death of her son
(A. Magdalena Hurtado, personal communication). Although quite dramatic for
the woman experiencing the change, the phenomenon of sudden menopause is
seldom mentioned in the medical literature. Speaking about traumas that occur
after menopause, Gillian Ford suggests that “many women function well after
menopause until they experience a shock or trauma such as a car accident or
the death of a close family member, which may bring on adrenal exhaustion”
(G. Ford 1993:35). Her idea is that the adrenal glands function as backup sex
organs, producing androstenedione (a precursor to the production of estrone),
among other hormones. Adrenals also produce stress hormones, such as corti-
sol. This proposed connection between the adrenal glands and difficulty at
menopause is provocative, and further investigation is needed.

Some investigators, unsatisfied with the dichotomy of categorizing women
as pre- versus postmenopausal have proposed stages to better describe the
menopause transition. To that end, the Stages of Reproductive Aging Workshop
(STRAW) was convened in Park City, Utah, in July 2001 by the National Institutes
of Health, the North American Menopause Society, and the American Society
for Reproductive Medicine (Utian 2001). The twenty-seven invited participants
included investigators involved with studies detailed in Chapter Three, such
as the Melbourne Women’s Midlife Health Project (Lorraine Dennerstein), the
Seattle Midlife Study (Ellen Mitchell and Nancy Woods), the Massachusetts
Women’s Health Study (Nancy Avis), the Tremin Research Program (Kathleen
O’Connor), and the SWAN study (Gail Greendale, Sioban Harlow, Sybil Crawford,
and others). The resulting stages of normal reproductive aging are shown in
table 4.3 (Soules et al. 2001).

The STRAW system, however, is not to be applied in the following circum-
stances: cigarette smoking, extremes of body weight (BMI greater than 30kg/m?),
heavy exercise (more than 10h/wk of aerobic exercise), chronic menstrual cycle
irregularity, prior hysterectomy, abnormal uterine anatomy (for example, fibroids),
or abnormal ovarian anatomy (for example, endometrioma) (Soules et al. 2001).
These circumstances are not uncommon. In 1998, 22 percent of the women in the
United States smoked cigarettes (CDC 2001). This percentage is much higher in
some countries, such as Lebanon (Obermeyer, Ghorayeb, and Reynolds 1999). At
the present time, more than 30 percent of the U.S. population has a BMI greater
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TABLE 4.3
Stages/Nomenclature of Normal Reproductive Aging in Women
Endocrine
Stage Duration Menstrual Cycles Characteristics
Reproductive
Early Variable Variable to regular Normal FSH
Peak Variable Regular Normal FSH
Late Variable Regular Elevated FSH
Menopausal transition
Early Variable Variable cycle length ~ Elevated FSH
(perimenopause) (more than seven days’
difference in length of
menstrual cycles)
Late® Variable Two or more skipped  Elevated FSH
(perimenopause) cycles (no bleeding for
more than sixty days)
Postmenopause
Early? Five years None Elevated FSH
(perimenopause following last
first year) menstruation
Late Until demise None Elevated FSH
@ Stages most likely to be characterized by hot flashes.

than 30kg/m?, and estimates are that by the year 2008, 300 million people world-
wide will have BMIs in excess of 30 kg/m? (Hill et al. 2003). Women are more likely
than men to be obese (Brown and Konnor 1987). Heavy labor is a central part of
women’s lives in much of the developing world, for example in Nepal (Panter-Brick
and Pollard 1999). Menstruation is not a monthly occurrence in populations that
have high parity rates (number of children) and long periods of breastfeeding
(Ellison 2001a; Wood 1994). In addition, 37 percent of women in the United States
undergo a hysterectomy prior to the age of sixty (Farquhar and Steiner 2002; Pokras
and Hufnagel 1988). In other words, the women who fit the criteria for the staging
system described in table 4.3 are nonsmoking, low parity, relatively healthy women
living sedentary lifestyles who still have a uterus intact. The staging system may not
be as useful for investigators working in more diverse populations.

Another concern is the reliance on FSH levels (from venous blood obtained
between cycle days two and five) as a stage marker. These data may be difficult
to impossible to obtain for researchers in countries lacking an infrastructure



94 CHAPTER FOUR

that supports health-related research. STRAW participants apparently reached a
consensus that “serum FSH immunoassays are readily available and relatively
inexpensive” (Soules et al. 2001:404). What may seem inexpensive to Australian,
Canadian, United States, and western European researchers, however, may be
far out of reach for colleagues in developing countries.

Admittedly, the staging system/nomenclature is a “work in progress” (Soules
et al. 2001:405) that is still fielding comments and critiques (den Tonkelaar et al.
2002; Soules et al. 2002). The exercise of creating a staging system illustrates the
difficulties inherent in the study of menopause as a universal (species-level) and
global phenomenon. As biological anthropologists have repeatedly demonstrated,
cross-cultural comparisons of morphological and physiological variation are best
achieved through simple and accessible measures. Requiring FSH levels to be part
of a staging system will certainly offer more precise information, cross-culturally,
than is now available regarding the details of the menopausal transition, and will
improve comparability of symptom experience during the menopause transition.
Cost and logistics, however, will limit the use of this staging system to well-funded,
biomedically oriented researchers.

Methods for Computing an Average Age at Menopause

As table 4.2 shows, age at menopause varies widely across populations. For
example, in the United States median ages at menopause fall between forty-
nine and fifty-two years (Brambilla and McKinlay 1989; Stanford et al. 1987). In
contrast, mean age at menopause is forty-four years in Yucatan, Mexico (Beyene
and Martin 2001; Canto-de-Cetina, Canto-Cetina, and Polanco-Reyes 1998;
Dickinson et al. 1992). In general, average age at menopause appears to be earlier
in developing countries than in highly westernized countries. But a number of
methodological reasons may explain why this appears to be so, all having to do
with the comparability of information (Morabia et al. 1998; Thomas et al. 2001).
First, there may be differences in the definition of menopause. Second, there
may be differences in the inclusion or exclusion of women with hysterectomies.
Third, there are most certainly differences in methods of analysis.

Different definitions of menopause confound cross-study comparability
(Kaufert et al. 1986). Currently most investigators use the definition of menopause
as the last menstrual period (LMP) followed by twelve months of amenorrhea
(WHO 1996), although some studies have defined menopause as not having men-
struated for three months (Stanford et al. 1987) or six months (Beyene 1986) prior
to interview. While some researchers note that few women in their late forties
experience the return of regular menstruation after six months of amenorrhea
(Cramer and Xu 1996), ovarian follicles continue to develop in the ovaries of
women well into their fifties, as noted in Chapter One. Although not common,
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menstruation can return after six months of amenorrhea (Holman et al. 2002;
Kaufert, Gilbert, and Tate 1987). This area needs further research.

The second issue clouding comparisons of age at menopause across pop-
ulations is the decision to include or exclude women with hysterectomies.
For example, mean age at menopause in Mexico City was calculated to be both
46.5 years (s.d. 5.0) (Garrido-Latorre et al. 1996) and 45.0 years (s.d. 6.7) (Parra-
Cabrera et al. 1996)—a difference of 1.5 years. How did this happen? The first study
excluded women with hysterectomies; the second study included participants
who underwent menopause by hysterectomy (48 percent of the postmenopausal
women). The early mean age at hysterectomy (41.0 years) lowered the mean age at
menopause. For this reason, hysterectomies are generally excluded from studies
of mean and median ages at menopause (Kaufert et al. 1986) unless the analysis
is a life table analysis, discussed below.

The third source of difficulty for cross-population comparisons arises from
the use of different methods to compute age at menopause. The majority of stud-
ies carried out in developing countries, with few exceptions (Garcia Vela, Nava,
and Malacara 1987; Sievert and Hautaniemi 2003; Velasco et al. 1990), report
mean recalled age at menopause. A mean age at menopause is computed as the
average age at menopause recalled by postmenopausal women. At times, mean
age at menopause is computed from prospective data, where women are fol-
lowed until they experience menopause. In contrast to mean ages at menopause,
the majority of studies carried out in highly westernized countries compute a
median age at menopause by probit analysis (Malacara 1998) or life table analy-
sis (Do et al. 1998; Luoto, Kaprio, and Uutela 1994; Stanford et al. 1987). Median
ages at menopause are found by asking all women if they are or are not men-
struating, then computing the point at which 50 percent of women are men-
struating and 50 percent of women are not.

Susan Hautaniemi Leonard and I applied three different methodologies to
the same data set to find the average age of menopause in Puebla, Mexico. First,
we found that mean recalled age at natural menopause was 46.7 years (when all
ages at menopause were included). Second, we found that the median age at
menopause computed by probit analysis was 49.6 years. Third, we found that
the median age at menopause as computed by Kaplan-Meier survival analysis
was 50.0 years (Sievert and Hautaniemi 2003). So how do we decide which num-
ber is the average age at menopause? What are the strengths and limitations of
each of these methods?

Prospective Studies of Age at Menopause

As a number of investigators have noted (Cramer and Xu 1996; Luoto, Kaprio,
and Uutela 1994), the ideal population for studying age at menopause is premeno-
pausal women in their late thirties who can be followed for fifteen or twenty
years as they move through the menopause transition. As detailed in the last
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chapter, Alan Treloar initiated the first prospective study of menopause by fol-
lowing a cohort of women from their college years in Minnesota in the 1930s
until 1981, when he was able to publish a mean age of 49.5 years for the 763
women who reached either a natural or a surgical menopause. In this study
women were followed until they stopped menstruating; their age at menopause
was noted and averaged into the mean. Elizabeth Whelan and colleagues (1990)
used the same data, but reported a different age at menopause for the sample
because they restricted age at menopause to between forty-four and fifty-six
years and they corrected for hysterectomy as an independent competing risk
(for the cessation of menses). Consequently, their estimated mean age at natu-
ral menopause for 561 women drawn from the same data was older, 50.5 years.

A less ideal, but similarly longitudinal study of age at menopause was car-
ried out by van Noord et al. (1997) and Elias et al. (2003). These researchers fol-
lowed three cohorts of Dutch women born between 1911 and 1941 from an initial
screening from 1975 to 1977 (when the first cohort was aged fifty to sixty-six)
through as many as five follow-ups. However, even with the prospective design,
79.5 percent of the study population reported their ages at menopause retro-
spectively (Elias et al. 2003).

Mean Recalled Age at Menopause

To compute a mean recalled age at menopause from cross-sectional data (as in
Puebla, Mexico), postmenopausal women are asked to remember when they last
menstruated. Their ages at last menstruation are then averaged together. Although
this is the easiest way to compute an average age at menopause, there are prob-
lems. First, mean age at menopause is underestimated for a population when the
sample includes a large proportion of women under the age of fifty, because
women who continue to menstruate to later ages are lost to analysis (Cramer and
Xu 1996; Bernis 2001). On the other hand, samples that include a large proportion
of women over the age of fifty-five risk recall error because many women will have
not menstruated for many years (Bean et al. 1979; Colditz et al. 1987; Gray 1976;
Hahn, Eaker, and Rolka 1997; McKinlay and McKinlay 1973). At times, error in recall
is visible in data clustering at ages forty-five, fifty, or fifty-two (Cramer and Xu 1996;
Garcia Vela, Nava, and Malacara 1987; Gray 1976; Luoto, Kaprio, and Uutela 1994;
WHO 1996). For example, figure 2.5 shows the distribution in recalled ages at
menopause among the women interviewed in Puebla (n = 451). Age clustering
was apparent at forty, forty-five, and fifty years. Figure 4.1 shows the distribution
in recalled ages at menopause among women in Asuncion, Paraguay (n = 132). Age
clustering is less apparent at ages forty and forty-five, although quite visible at
age fifty.

Rodstrom et al. (2005) studied recall error among 565 women in Goteborg,
Sweden, who reported their age at menopause sometime between 1968 and 1981,
then again in 1992. Over half (56 percent) of the participants in 1992 recalled an
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TABLE 4.4
Mean Recalled Age at Menopause in Puebla, Mexico

Recalled Age at Menopause, Puebla, Mexico

(Age at Interview 39.75-70.1) Mean (s.d.)

Natural (age at menopause 28-56) 46.7 (4.77)

Natural (limiting sample to women with an age at 47.6 (3.81)
menopause of 40-56)

Natural or surgical (age at menopause 25-58) 44.8 (5.87)

Natural or surgical (limiting sample to women with an 46.9 (3.97)

age at menopause 40-58)

Source: Sievert and Hautaniemi (2003).

age at menopause that fell within one year of their first report. However, women
with an early menopause (under forty-five years) tended to remember a later age
at menopause, and women with a late menopause (over fifty-five years) tended
to remember an earlier age at menopause.

Table 4.4 shows results from our efforts to compute a mean recalled age at
natural menopause in Puebla, Mexico (Sievert and Hautaniemi 2003). Mean
recalled age at natural menopause for all women reporting menopause was 46.7.
However, when women reporting a natural menopause prior to age forty were
excluded (to avoid including women with premature ovarian failure), mean
recalled age at natural menopause rose to 47.6 years, with less variance around
the mean. This demonstrates the effect of different age cutoffs on mean age at
menopause. As noted above, in countries where the range in “normal” ages at
menopause may extend to ages earlier than forty, the truncation of data at forty
(or thirty-five as in the case of Garcia Vela, Nava, and Malacara 1987) may distort
the picture. As expected, when women with hysterectomies were included in
the sample, the mean age at menopause was lower (p < .01). The estimate with-
out age restriction was more strongly affected, because ages at hysterectomy
were relatively low. Ages at hysterectomy ranged from twenty-five to fifty-eight,
with a mean of 41.8 years (s.d. 6.2).

Median Age at Menopause by Probit Analysis

A better estimate of age at menopause in cross-sectional studies is the median age
at natural menopause as computed by probit analysis (Bernis 2001; Finney 1962;
Gray 1976). Probit analysis is a status quo technique, a type of regression analysis
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where menstrual status at interview is the dependent variable and age at inter-
view is the predictor. It estimates the point at which half of the women in a popu-
lation have had menopause, and half of the women have not, assuming a normal
distribution in age at menopause (figure 3.2). This method avoids any reliance on
women’s memory, therefore there is no error due to faulty recall of age at
menopause. However, the median age at menopause computed by probit analysis
can reflect the age distribution of the sample (ages at interview). Studies in which
the sample contains a greater proportion of young women may generate a younger
age at menopause, regardless of the timing of menopause in the population.

To obtain the proper estimate of the median age at menopause, the sample
must either be representative of the larger population or be weighted to standard-
ize the sample to the age distribution of the population as a whole. In Puebla, Mex-
ico, Susan Hautaniemi Leonard weighted the sample to the age distribution of the
population of the state of Puebla (Sievert and Hautaniemi 2003). Table 4.5 shows
how limiting age at menopause to forty or older (to exclude women with prema-
ture ovarian failure) slightly increased the median age at menopause from 49.6 to
50.1years by changing the ages at interview. As with mean age at menopause, the
inclusion of women with hysterectomies lowered the median age at menopause by
about two years.

Median Age at Menopause by Life Table Analysis

Some investigators argue that the best estimate of a median age at menopause is
that calculated by Kaplan-Meier cumulative survivorship estimates (Cramer and

TABLE 4.5
Median Age at Menopause by Probit Analysis in Puebla, Mexico

Median Age

Probit Estimates of Age at at Menopause
Age at Menopause Interview Age at Menopause (Std. Error)
Natural 39.75-70.1 28-56 49.6 (.079)
Natural 44.6-70.1 Sample limited to 50.1 (.078)

women with an

age at menopause

of 40-56
Natural or surgical 39.5-70.1 25-58 47.5 (.072)

Source: Sievert and Hautaniemi (2003).
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Xu 1996). Kaplan-Meier estimation makes no assumptions about the underlying
distribution of age at menopause and includes censored cases over the span
of their observation. Thus even though naturally menopausal women are the
response group (Luoto, Kaprio, Uutela 1994), the experience of premenopausal
women is included until the date of their last menstrual period. The information
from premenopausal women is valuable because they have not stopped menstru-
ating and, using Kaplan-Meier analyses, their information is used, not excluded
as in analyses of mean recalled age at natural menopause. Similarly, the experi-
ence of women who underwent menopause by hysterectomy is also included until
the date of their hysterectomy (Shinberg 1998). Their years of menstruation are
not completely lost from the analysis because these women are not excluded at
the beginning of the analysis as they are from the computation of mean recalled
age at natural menopause and median age at natural menopause by probit analy-
sis. Premenopausal women and women who underwent a surgical menopause are
censored (taken out of the analyses) at the date of their last menstrual period or
at their age of hysterectomy (Stanford et al. 1987).

A type of life table analysis, Kaplan-Meier estimates the cumulative probabil-
ity of not having undergone menopause up to a given age over the course of the life
span, based on exposure to the possibility of menopause at each age (Lee 1980).
Figure 4.2 shows the proportion of women who continue to menstruate by age.

Kaplan-Meier survival estimate
1 1
1.00 - -

0.75 A L

0.50 ~ L

0.25 - L

0.00 B

0 20 40 60
Analysis time, (Age in years)

FIGURE 4.2 Kaplan-Meier life table analysis was used to compute median age at
menopause in Puebla, Mexico. The line shows the decline in the number of women
“surviving.” In this case, surviving means still menstruating. The terminology is
misleading; postmenopausal women aren’t “dead.” As with the probit analysis illus-
trated in figure 3.2, look for the halfway point along the survival estimate; that point,
at 50.0 years, is the median age at menopause.

Source: Courtesy of Susan Hautaniemi Leonard.



100 CHAPTER FOUR

This method is especially suitable for small populations and produces an accurate
estimate of median age at menopause (Sievert and Hautaniemi 2003). A limitation
of this method is that it relies on recalled ages at menopause from postmenopausal
study participants. As with mean ages at menopause, this reliance on recall intro-
duces the problems discussed above of data clustering and regression toward the
mean (women with an early menopause remembering a later age at menopause,
and women with a late menopause remembering an earlier age at menopause).

In Puebla, Mexico, Susan Hautaniemi Leonard used Kaplan-Meier life table
analyses to obtain median ages at menopause of fifty years whether hysterec-
tomies were censored or excluded, but with greater precision (that is, a smaller
confidence interval) under censoring (table 4.6). Limiting natural menopause
to begin at forty made almost no difference in the survival estimate (50.0, 95%
CI 50.0-50.2). Treating both natural menopause and menopause by hysterec-
tomy as a response group lowered the median age at menopause to forty-eight.

In summary, comparisons of age at menopause between populations are
made difficult by the different methodologies used. In Puebla, Mexico, Susan
Hautaniemi Leonard and I applied three different methodologies to the same data
set and arrived at three different averages (46.7, 49.6, and 50.0) for age at
menopause in the same population (Sievert and Hautaniemi 2003). The better
estimates of age at menopause in Puebla suggest that the average age at
menopause (49.6 or 50.0 years) in urban Mexico is not much earlier than average
ages at menopause in the United States or Europe.

TABLE 4.6

Median Age at Menopause in Puebla, Mexico,
by Kaplan-Meier Life Table Analysis

Kaplan-Meier Cumulative Survivorship Estimates Median
(Age at Interview 28.2-70.1) (95% CI)
Natural, hysterectomies censored 50

(age at menopause 25-58) (50-50)
Natural, hysterectomies excluded 50

(age at menopause 28-56) (49-50)
Natural or surgical 48

(age at menopause 25-58) (48-49)

Source: Sievert and Hautaniemi (2003).
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Variation in Age at Menopause

As table 4.2 shows, there is a wide range of variation in age at menopause. This
global overview allows us to search for some broad patterns. For example, has
there been a secular trend in age at menopause? A secular trend is a gradual, uni-
directional change in a characteristic over time. The word “secular” is related to
the Latin word for “century” (saeculum); therefore a secular trend is one that takes
place over one hundred years or over two or three generations.® For example, ages
at menarche have become earlier over time (Eveleth and Tanner 1990) and height
has increased over time (Bogin 1999). However, such a secular trend has seldom
been convincingly demonstrated for age at menopause (Flint 1997). In a study car-
ried out in Goteborg, Sweden, by Rodstrom et al. (2003), ages at menopause
recalled by women born in 1908, 1914, 1918, 1922, and 1930 suggest an upward trend
in age at menopause of 0.1 years per birth year. It is much harder to demonstrate a
secular trend in age at menopause, however, if the data were collected at different
times by different investigators, because of different methods of analysis used. In
Finland, for example, in 1961, mean age at natural menopause was estimated to be
49.8 years, somewhat earlier than the recent median age at natural menopause of
51 years estimated by Kaplan-Meier analysis (Luoto, Kaprio, and Uutela 1994).
Although it appears that the average age at menopause is now later in Finland, as
the previous discussion emphasized, different methods of analysis do not give
comparable results.

Peccei (1999) gives three possible explanations for the apparent lack of a sec-
ular trend in age at menopause. First, age at menopause may be under “stabilizing
selection,” which means that in contemporary populations there must be some
cost to prolonging fertility. Second, there may be no selection on the mean age at
menopause within a population. Or third, there may be an upward trend, but pres-
ent data cannot show it. Thomas et al. (2001) suggest that the secular trend in age
at menarche occurs because age at menarche is mainly determined by extrinsic
factors such as living conditions. In contrast, they argue, age at menopause seems
to be mainly influenced by intrinsic factors. This last point is somewhat contro-
versial, as the next section demonstrates.

Factors Associated with Age at Menopause

As we have seen, age at menopause is determined by the number of eggs a woman
is born with, the rate of loss of those eggs across the entire lifespan, and the thresh-
old number of ovarian follicles required to maintain menstrual cyclicity. Mathe-
matical models suggest that age at menopause is more sensitive to changes in
rates of atresia than to differences in the initial number of oocytes (Thomford,
Jelovsek, and Mattison 1987). Therefore, although there are likely factors that
increase or decrease the number of eggs that develop during the fetal period, in
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order to understand the effects of culture-specific behaviors or stress on age at
menopause, it is probably most biologically relevant to focus on factors that
increase or decrease the rate of atresia (degeneration of ovarian follicles) before
birth, before puberty, and before menopause (see figure 1.4).

The identification of these factors involves some leaps of biological faith,
because there are no windows into ovarian physiology along the way except for
those afforded by the extreme measures of autopsy (Reynaud et al. 2004) or ovar-
ian biopsy, the less precise measure of ultrasonography (Wallace and Kelsey 2004;
Flaws et al. 2001), or the actual occurrence of menopause. Therefore, to say that
any one factor (for example, childhood nutrition) has an effect on oocyte num-
bers or rate of follicular atresia involves quite a bit of educated guesswork.

Another complication is that factors associated with age at menopause are
interrelated. For example, in Puebla, education raises the age at menopause and
smoking lowers it (Sievert and Hautaniemi 2003). Each variable can be examined
independently with age at menopause to determine its effect, but the best way to
understand the effects of all factors together is through multivariate analyses, such
as Cox proportional hazards regression (Luoto, Kaprio, and Uutela 1994).6 This sta-
tistical technique limits factors to only those characteristics that were fixed prior to
or throughout exposure to the risk of menopause. In other words, we can only
ask about smoking prior to menopause, marital status prior to menopause, or
BMI prior to menopause, to understand the effects of these factors on age at
menopause. In Puebla, we asked women if they were currently smoking, and if so,
for how many years. This information was used, along with age at menopause, to
identify women who were known to be smoking before menopause. These details
turned out to be important, because a surprising number of women began smok-
ing at or around the time of menopause—in part to control weight gain.

The following factors are thought to be associated with age at menopause.

Childhood Nutrition

There has been a long-standing assumption that women in poor nutritional cir-
cumstances will have an earlier age at menopause (Frisch 1978; Gray 1976; Wood
1994). Rose Frisch (1978) made this argument by comparing contemporary well-
nourished Hutterite women with poorly nourished, mid-nineteenth-century Scot-
tish women. According to Frisch, the “longer reproductive span of the modern
well-nourished population reflects the secular trend to an earlier menarche and
later menopause associated with better nutrition, more rapid growth in height
and weight, and earlier attainment of adult size” (23). Comparisons between con-
temporary populations also suggest that well-nourished westernized populations
enjoy a later age at menopause (table 4.2); however, as detailed above, much of the
difference in age at menopause between developed and developing nations can be
attributed to the different methods used to compute average age at menopause.
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Turning to evidence for the effect of nutritional status on age at menopause
within populations, Shinberg (1998) used the Wisconsin Longitudinal sample to
show that having a father who was a farmer was associated with a later age at
menopause. She concluded that a “farm background may be indicative of health-
related lifestyle factors, including nutrition” (1393). Susan Johnston (200r1) found
that Blackfeet women in Montana with later ages at menarche reported earlier ages
at menopause. She hypothesized that the negative association between ages at
menarche and menopause would be strongest within populations that were nutri-
tionally stressed early in life, perhaps through mechanisms that affected ovarian
function. More specifically, the Blackfeet women were born to nutritionally com-
promised mothers and grew up during a time of episodic food shortages due to
drought, bad winters, and economic crises. Tuberculosis was rampant, health care
was inadequate, and most women did heavy physical labor (Johnston 2001).

Elias et al. (2003) examined age at natural menopause among women in the
Netherlands who had been exposed to severe famine conditions during the last
year of World War II. In January 1945, the official daily ration of food per capita
for adults was below 700 kilocalories. Exposure categories (severely exposed,
moderately exposed, unexposed) were constructed from memories of hunger,
cold, and weight loss—hardly, little, or very much. Women were considered to
be “severely exposed” if they reported “very much” exposure to at least two of
the famine characteristics. “Moderately exposed” women experienced at least a
“little” of two of the famine characteristics.

Elias et al. (2003) found that women who were severely exposed to famine
conditions experienced natural menopause, on average, 0.37 years earlier than
women who were not exposed. The effects persisted after adjusting for smoking,
socioeconomic status, parity, BMI, age at menarche, and year of birth. The investi-
gators were also able to divide participants into subgroups according to their age
at the start of the famine (October 1, 1944). Exposure during early childhood had
stronger effects; women who were severely exposed from ages two to six years
demonstrated a decrease in age at menopause of 1.83 years compared with the
unexposed group. Women who were severely exposed from seven to nine years of
age demonstrated a decrease in age of menopause of 1.3 years. Exposure during
adulthood resulted in a o0.14-year decline in age at menopause compared with
women who were not exposed. Does this support the hypothesis that age at
menopause is earlier in poorly nourished women?

Among women who reported being moderately exposed to famine condi-
tions, mean age at natural menopause was only 0.08 years earlier than the unex-
posed group. Again, exposure during early childhood (two to nine years) had the
strongest effect (between 0.16 and 0.22 years). However, moderate exposure to
famine conditions after the age at nine had almost no effect at all (Elias et al.
2003). In other words, it appears that the exposure to hunger, cold, and weight
loss had to be quite severe to have an effect.
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This conclusion is consistent with the findings of Azucena Barroso Benitez
(2003), who studied age at menopause in relation to the Spanish Civil War and
found no significant effect of the war on age at menopause. In Britain, a
National Survey of Health and Development has been following a cohort of
women from their birth in 1946 through menopause and beyond (Wadsworth
1991). The researchers found no relationship between birth weight and age at
menopause (Hardy and Kuh 2002b), which is consistent with other studies
(Cresswell et al. 1997; Treloar et al. 2000). Instead, they demonstrated a positive
relationship between childhood weight at age two and age at menopause. The
authors suggested that the relationship between weight at age two and age at
menopause represented a postnatal influence on ovarian function, possibly
early nutrition (breastfeeding). There was no relationship between childhood
weight at age seven and age at menopause (Hardy and Kuh 2002b).

In Puebla, we were unable to demonstrate an effect of childhood diet on age
at menopause. Women were asked, “When you were a child of five to ten years
of age, how many times per week did you eat . . . ?” Eight food items were listed,
including meat, milk, and chicken. The distribution of answers was bimodal; in
general, women reported an intake of zero to four times or seven times per week
for each food item queried.” These measures of childhood nutrition did not,
however, explain variation in age at menopause (Sievert and Hautaniemi 2003).

A variable that was significant in explaining age at menopause was BMI at
age eighteen. In addition to food recall, women were asked to recall their weight
at age eighteen. There was some clustering at 40 kg (8 percent), 45 kg (14 percent),
48 kg (8 percent), and 50 kg (10 percent); however, the answers were normally dis-
tributed. We assumed that changes in height were not substantial by the age of
sixty, and therefore BMI at age eighteen was determined by recalled weight
divided by height at interview squared (Bernis 1997). We found that the effect of
being overweight or obese at age eighteen lowered the age at menopause (Sievert
and Hautaniemi 2003).

This conclusion seems to be inconsistent with the assumption of an earlier
age at menopause among poorly nourished women. Elias et al. (2003) suggest
that caloric restriction may accelerate the loss of ovarian follicles through atre-
sia, leading to an earlier menopause. However, scientists working to understand
ovarian follicles have not found a mechanism for such a process. In his book
Physiology of the Graafian Follicle and Ovulation, R.H.F. Hunter (2003) suggests
only that nutrition may play a role in the regulation of insulin-like growth fac-
tor (IGF-1). If IGF-1 synthesis by the granulosa cells of the ovary is disrupted, then
this could impair the maturation of ovarian follicles. Elias et al. (2003) also
hypothesize that caloric restriction may cause changes in neuroendocrine path-
ways. In this case, both severe famine and obesity might have the same effect of
disrupting neuroendocrine cycles, somehow speeding up the rate of ovarian
atresia and the exhaustion of ovarian follicles (Leidy 1996b).
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Infectious Disease

Few studies have examined the link between infectious disease and age at
menopause. Cramer et al. (1983) observed a negative correlation between ages at
menarche and menopause among women who had been exposed to mumps,
suggesting that the mumps virus could accelerate the rate of atresia, leading to
an earlier age at menopause. No other infectious disease has been associated
with age at menopause, although pelvic inflammatory disease could also be asso-
ciated with age at menopause if the ovaries become involved (Daniel W. Cramer,
personal communication).

Socioeconomic Status and Level of Education

Most studies of age at menopause have found that women of lower socioeconomic
status experience an earlier age at menopause compared with women of higher
socioeconomic status (Garrido-Latorre et al. 1996; Johnston 2001, Stanford et al.
1987). One methodological quirk, however, is that investigators define socio-
economic status in different ways. For example, in the Netherlands, Elias et al. (2003)
based socioeconomic status on type of health insurance: public (lower status),
civil servant’s (intermediate status), or private (high status). They found that age
at menopause was earliest in the lower-status group. Other investigators use cur-
rent household income. Hardy and Kuh (2005) found that age at menopause was
earlier among British women whose fathers were in a manual occupation during
their childhood compared with women whose fathers were in nonmanual occupa-
tions. Many investigators use level of education as a measure of socioeconomic
status and find that women with lower levels of education experience an earlier
age at menopause (Brambilla and McKinlay 1989; Cramer and Xu 1996; Luoto,
Kaprio, and Uutela 1994; Parazzini, Negri, and La Vecchia 1992; Sievert and Hau-
taniemi 2003).

Different explanations have been given for the relationship between educa-
tion and age at menopause. In Finland, Luoto and colleagues (1994) thought that
perhaps upper-class women participated in more strenuous sports activities
during leisure time, producing more anovulatory cycles and thus a later age at
menopause. The problem with linking age at menopause to frequency of ovulation
is that only 0.1 percent of the human female’s enormous supply of ovarian follicles
are lost to ovulation. The rest are lost through the process of atresia. Speeding up
or slowing down ovulation would have little effect on age at menopause unless the
rate of atresia also changed.

Another explanation for the relationship between education and age at
menopause is that women with more education are less likely to smoke, and
therefore the effect of education is explained by smoking (Brambilla and McKinlay
1989; Shinberg 1998). This may be true in some populations, but the association
between education and age at menopause was not confounded by smoking
effects in Finland (Luoto, Kaprio, and Uutela 1994) or Italy (Parazzini, Negri, and
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La Vecchia 1992), and in Mexico women of higher education are more likely to
smoke.

Perhaps the association between age at menopause and level of education
is explained by nutritional status (Stanford et al. 1987), reproductive choices, or
stress (Shinberg 1998). Probably the most interesting explanation offered comes
from the work of Shinberg (1998), who used the Wisconsin Longitudinal sample.
She looked at mental ability (measured in terms of school grades, class rank,
and intelligence scores)® rather than years of education and found that women
with higher levels of ability had a later age at menopause.

Marital Status

Consistently, cross-culturally, never-married women report an earlier age at
menopause (reviewed in Sievert, Waddle, and Canali 2001). Some researchers have
suggested sexual activity as a causal connection between marital status and age at
menopause (Jaszmann, van Lith, and Zoat 1969; McKinlay, Jefferys, and Thompson
1972). Others have looked to parity and use of oral contraceptives to explain the
relationship (Stanford et al. 1987). Income levels may play a confounding role. The
explanation that I favor is that the presence of a male in the household affects age
at menopause through the influence of primer pheromones. Primer pheromones
are chemicals that exert an indirect influence on the physiology of others (Weller
1998). Diane Waddle, Kris Canali, and I proposed this explanation, in part, because
it is consistent with the observation that female rats housed with male rats
demonstrate a longer cycling lifespan (Nass, Lapolt, and Lu 1982). Our hypothesis
is that in humans as in rats, the pheromones exuded by a male may be able to
bring about a later age at menopause by increasing the likelihood of regular men-
strual cycles of about twenty-nine days in length (Cutler et al. 1986). The longitu-
dinal Tremin Research data, discussed in Chapter Three, showed that women with
regular menstrual cycles of twenty-six to thirty-two days in length experienced a
later age at menopause (Whelan et al. 1990).

Rural-Urban

In Mexico, Beyene (1986) reported a mean age of forty-two years at menopause
among the rural Maya women in Chichimild, Yucatan (n = 71). A slightly later
mean of forty-four years was computed in two semi-rural towns, also in Yucatan
(Canto-de-Cetina, Canto-Cetina, and Polanco-Reyes 1988). In and around the
urban center of Progreso, Yucatén, Dickinson et al. (1992) found a mean age of
44.3 years at menopause. In the urban environment of Mexico City, investiga-
tors reported means of forty-five years (Parra-Cabrera et al. 1996) and 46.5 years
(Garrido-Latorre et al. 1996). In the city of Le6n, median ages at menopause were
reported to be 48.2 (Garcia Vela, Nava, and Malacara 1987) and 48.5 (Velasco
et al. 1990). This continuum, all within one country, suggests that women in
urban areas experience a later age at menopause compared with women in rural
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areas, but, again, the differences can also be explained by the methods used to
compute the average ages at menopause.

As another example, it is difficult to know whether women have an earlier
or later age at menopause in urban Coimbra, Portugal, compared with rural
Anca. Using retrospective ages at menopause among all women sampled, ages
thirty-eight to ninety-one at interview, urban women recalled a later mean age
at natural menopause (49.2 versus 48.2 years). However, using a status quo tech-
nique on a smaller sample of women, aged forty to sixty, urban women demon-
strated an earlier median age at menopause (47.0 versus 48.5 years) (Guedes
Pinto da Cunha 1984). In Finland, urban women have a slightly later age at
menopause, but education is more important than place of residence (Luoto,
Kaprio, and Uutela 1994).

Smoking Habits

Smoking has consistently been identified with an earlier age at menopause (Bram-
billa and McKinlay 1989; Do et al. 1998; Elias et al. 2003; Luoto, Kaprio, and Uutela
1994; Parazzini, Negri, and La Vecchia 1992; Reyes Caniizales et al. 2005; Reynolds
and Obermeyer 2005; Shinberg 1998). Cramer and Xu (1996) showed that risk for
an early menopause was most apparent for women who began smoking in their
teens and that the risk for an early menopause increased progressively, in a dose-
dependent way, with the number of pack-years of smoking. In Puebla, smoking
before menopause resulted in an earlier age at menopause (Sievert and Hau-
taniemi 2003). In contrast, another study carried out in Mexico reported no asso-
ciation between age at menopause and smoking habits—“due to the low tobacco
consumption found in this population” (Garrido-Latorre et al. 1996).

The finding that smokers experienced a dose-dependent decrease in age at
menopause (Jick, Parker, and Morrison 1977) led Donald Mattison and colleagues
to show that benzo(a)pyrene (a component of the tar fraction in cigarette smoke)
and its metabolites reduced the fertility of female mice in a dose-dependent way.
Later experiments demonstrated that mice treated with benzo(a)pyrene produced
fewer corpora lutea and therefore were experiencing fewer ovulations. Mice also
showed a dose-dependent decrease in oocyte number with a concomitant reduc-
tion in the reproductive lifespan (Mattison and Thomford 1987; Mattison and
Thorgeirsson 1978).

In addition to reducing oocyte number, smoking has antiestrogenic effects,
meaning that smoking causes estrogen levels to fall, through an effect on either
estrogen production or estrogen metabolism. For example, smoking appears to
alter estrogen-producing enzymes (Mattison and Thomford 1987). Smoking also
exerts effects at the level of the hypothalamus and pituitary. The hypothala-
mus is rich in nicotine receptors, and smoking enhances dopamine production.
Dopamine inhibits the secretion of gonadotrophic releasing hormone, which
would ultimately affect estrogen production (Baron and Greenberg 1987). Parazzini,



108 CHAPTER FOUR

Negri, and La Vecchia (1992) point out that ex-smokers have comparable ages at
menopause compared with never-smokers, suggesting that the hormonal effect of
smoking on risk of early menopause is short-term.

Alcohol

Compared with the interest in smoking, few studies have examined the consump-
tion of alcohol in relation to age at menopause. Alcohol consumption increases
levels of plasma estradiol in pre- and postmenopausal women (for a review of
these studies see Gill 2000), and studies with very small sample sizes have shown
that chronic alcohol abuse is associated with an earlier age at menopause (Gavaler
1985). One prospective postal survey carried out in the United Kingdom found that
the onset of menopause appears to be later among women who consume alcohol
in moderation. Moderation was defined as more than zero but less than seven
drinks per week (Torgerson et al. 1994, 1997).

Age at Menarche

Conventional wisdom to the contrary, most studies have found no association
between age at menarche and age at menopause (Guedes Pinto da Cunha 1984;
Neri et al. 1982; Parazzini, Negri, and La Vecchia 1992; Stanford et al. 1987; Tre-
loar 1974; van Noord et al. 1997, Whelan et al. 1990) within populations. In
Puebla, neither menarche before age eleven nor menarche after age fourteen
had significant effects on age at menopause compared with menarche at more
usual ages (Sievert and Hautaniemi 2003).

Studies that have found an association are somewhat conflicting. For example,
Cramer and Xu (1996) reported that an early age at menarche (less than twelve
years) increased the risk of an early menopause (early menarche, early
menopause). Ages at menarche and menopause were positively associated in Swe-
den (Rodstrom et al. 2003). Similarly, in the Netherlands, a later age at menarche
was associated with a later age at menopause (Elias et al. 2003), although an
earlier paper had reported no association (using a subset of the final study popu-
lation, van Noord et al. 1997). On the other hand, Do et al. (1998), in a study of Aus-
tralian twins, found that menarche later than age fourteen reduced the age at
menopause (late menarche, early menopause). This association was also found
among first-generation Mexican immigrants (Leidy 1998) and among the Blackfeet
of Montana (Johnston 2001).

From a lifespan perspective, ages at menarche and menopause would
not be expected to be consistently associated across populations, because
menarche occurs after only a little more than a decade of life. On the other
hand, menopause occurs after four or five decades of living—time enough for
the two events to become completely dissociated.
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Menstrual Cycle Characteristics

Using Treloar’s longitudinal data set, Whelan et al. (1990) found that women
who had a short menstrual cycle (an average cycle length of less than twenty-six
days) when they were twenty to thirty-five years of age had an earlier age at
menopause compared with women who had a median cycle length of twenty-six
to thirty-two days. Women who experienced long cycles (an average cycle length
of thirty-three days or longer) were more likely to have late ages at menopause.
Cramer and Xu (1996) also found that short cycles were associated with an
earlier age at menopause.

Stanford et al. (1987) looked at whether or not menstrual periods were regular
or irregular during the early reproductive years (before age twenty-five or first live
birth). They found that women who reported regular menstrual periods early on
experienced an earlier menopause compared with women who reported irregular
periods. On the other hand, Parazzini, Negri, and La Vecchia (1992) and Reynolds
and Obermeyer (2005) reported no association with regularity of periods.

Some investigators have argued that short cycles or regular cycles are asso-
ciated with an earlier age at menopause because women ovulate more often. As
noted earlier, however, ovulation has little effect on the rate of loss of ovarian
follicles (and ultimately on age at menopause). As discussed in Chapters One
and Two, almost all follicle loss occurs through the process of atresia (degener-
ation). It may be that short cycles or regular cycles are indicative of hormonal
imbalances that increase the rate of follicular atresia across the lifespan.

Use of Hormonal Birth Control

There is no association between the use of hormonal birth control and age at
menopause in studies carried out in Massachusetts, Mexico, and Spain (Brambilla
and McKinlay 1989; Reynolds and Obermeyer 2005; Sievert and Hautaniemi
2003). Stanford et al. (1987) found that women who used hormonal birth control
experienced a later age at menopause, but this relationship no longer existed
after controlling for the duration of oral contraceptive use. Among the Blackfeet
of Montana, women who ever used oral contraceptives experienced menopause
5.5 years later than did women who never used oral contraceptives (Johnston
2001). In contrast, Garrido-Latorre et al. (1996) found an earlier age at menopause
among contraceptive users in Mexico City.

Reproductive History

Consistent across studies is the finding that women who have never given birth
(nulliparous) have an earlier age at menopause compared with women who
have given birth (Cramer and Xu 1996; Do et al. 1998; Elias et al. 2003; Parazzini,
Negri, and La Vecchia 1992; Sievert and Hautaniemi 2003; Whelan et al. 1990).
Some investigators have also found a later menopause with an increasing num-
ber of pregnancies (Garrido-Latorre et al. 1996; Stanford et al. 1987) or a trend
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toward a later menopause with increasing numbers of pregnancies (Cramer and
Xu 1996; Parazzini, Negri, and La Vecchia 1992). For example, Whelan et al.
(1990) found that age at menopause increased from 50.0 years among women
with no children to 50.5 (one to two children) to 50.7 (three to four children) to
51.0 among women with five or more children. These researchers double-
checked their data by restricting the analysis to only women whose last birth
was before age forty (to be sure that the trend was not because women with a
later age at menopause could have more children). The trend remained. Other
investigators have found no association between number of children and age at
menopause (McKinlay et al. 1992; Shinberg 1998).

Best Models and Cross-Population Comparisons

Investigators try to come up with the “best” model to explain variation in age at
menopause for their particular populations of study. For example, in Puebla, the
largest effect on age at menopause was from smoking. Smokers had about an 85
percent greater risk of menopause across time, and therefore a lower age at
menopause, compared with nonsmokers. Never having been pregnant raised the
risk by 65 percent, and lowered the age at menopause. Similarly, a higher BMI at
age eighteen lowered the age at menopause. Only more years of education reduced
the risk of menopause across time (and raised age at menopause), compared with
women with little education, in the final model (Sievert and Hautaniemi 2003).

The final model put forth by Stanford et al. (1987) suggested that a greater
number of live births, menstrual cycle irregularity, higher income, and higher
levels of education postponed age at menopause. In Italy, the final model by
Parazzini, Negri, and La Vecchia (1992) was made up of smoking and parity. In the
United Kingdom, Torgerson et al. (1994) concluded that age at menopause was
later among women who did not smoke, among women whose mothers experi-
enced an older age at maternal menopause, and among women with more chil-
dren, lower social class (based on husband’s occupation), higher alcohol use,
and higher meat consumption.

Because each group of researchers collects different variables, the final mod-
els differ. In addition, variables have culture-specific attributes that influence the
explanatory models and can result in contrasting results across populations. For
example, differing educational opportunities for women result in different mean
levels of education, so that education categories (low, medium, high) must differ.
In Mexico and Italy, low education is best described as zero to six years, whereas
in the United Sates less than twelve years is considered low. Torgerson et al. (1994)
collected social class data (I-V) rather than education level. Cultural characteris-
tics influence smoking habits, number of children, and variation in income. In
addition, as discussed earlier, there is probably a strong genetic component to age
at menopause so that some degree of cross-population difference is explained by
variation in genetic constraints.
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The Discomforts of Menopause

[The discovery of unexpected symptoms] does not mean that such patients
are not conveying valid information about their experience of bodily
processes; it only demonstrates a gap between experience and biology.

Social expectation, cultural priority, and personal response fill that gap.

Arthur Kleinman, Writing at the Margin (1995)

Like the wide range in variation in age at menopause, a wide range of variation
in discomforts or symptoms is associated with the menopause transition.
Table 5.1 shows some of the symptom frequencies reported during the two weeks
before interview in western Massachusetts; Puebla, Mexico; and Asuncion,
Paraguay. In western Massachusetts, 22 percent of women reported hot flashes
(Leidy 1997) compared with 50 percent in Puebla and 43 percent in Asuncién.

TABLE 5.1

Percentage of Women of Menopausal Age Reporting Discomforts

Western
Massachusetts  Puebla, Mexico  Asuncién, Paraguay

Symptoms (n = 155) (n = 755) (n = 505)
Lack of energy 63 70 73
Aches/stiffness in joints 62 56 71
Nervous tension 50 66 77
Trouble sleeping 48 52 45
Headaches 42 53 79
Hot flashes 22 50 43

Source: Leidy (1997); Sievert (2001a); unpublished data.
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The most commonly reported symptoms in Massachusetts were lack of energy
and stiffness/aches in the joints; in Puebla the most common symptoms were
lack of energy and nervous tension; in Asunciéon the most common were
headaches and nervous tension. How can we understand variation in symptom
frequencies reported within and across populations? As noted in Chapter Three,
cross-cultural comparisons of symptoms at menopause are valuable for under-
standing many aspects of women’s health and well-being.

What Are the Discomforts?

Table 5.2 lists the top four complaints reported by women of menopausal age (age
ranges at interview were all within thirty-five to sixty-five years) in twenty-four
studies of current symptoms or symptoms experienced during the two or four
weeks prior to interview. As can be seen in the table, only six of the twenty-
four populations identified hot flashes or night sweats (in italic) as one of the
top four complaints.

Of the complaints in table 5.2, the most common is headache, followed by
joint pain/stiffness, irritability, lack of energy, and nervous tension. If backache
is combined with joint pain/stiffness, then the broad category of muscular-
skeletal-joint complaints tops the list. Eight of the studies in table 5.2 did not
include somatic complaints in their symptom lists, therefore women could only
indicate the presence or absence of vasomotor (for example, hot flashes) or psy-
chological symptoms (Agoestina and van Keep 1984; Boulet et al. 1994). In
Bangkok, numbness in the extremities was the only somatic complaint assessed
(Sukwatana et al. 1991). Thus of the twenty-four studies cited in table 5.2, only
fifteen asked about somatic symptoms. Of those fifteen, thirteen studies identi-
fied muscular-skeletal-joint pain or stiffness as one of the top four complaints.
Only studies in Lebanon (Obermeyer, Ghorayeb, and Reynolds 1999) and the
United Kingdom (Thompson, Hart, and Durno 1973) did not find muscular-
skeletal-joint complaints at the top of their frequency lists.

Although it has been well established that the only symptoms associated
with declining estrogen levels are vasomotor symptoms and vaginal dryness
(WHO 1981), it is clear that women aged thirty-five to sixty-five, in sixteen dif-
ferent countries, have other complaints. As Oldenhave et al. (1993) point out,
hot flashes are relatively easy to cope with because they are short-lived and
occur infrequently in most women. Instead, many women are bothered to a
greater extent by the “atypical” complaints, such as bone pain or depression—
“complaints for which they often do not have an explanation and for which
they seek medical care” (779). Here I focus on four discomforts experienced by
some women of menopausal age and attributed to menopause by health care
providers: somatic complaints (muscular-skeletal-joint pain/stiffness), psycho-
logical complaints (depression), vaginal dryness, and a decreased desire for sex.
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Muscle-Joint-Bone Pain/Stiffness

In answer to the open-ended question “what symptom(s) do you associate with
the menopause transition,” one of the first participants in the menopause study
in Puebla, Mexico, answered “dolores de huesos” or bone pain. This answer
caught me by surprise, because I was poised to write “bochornos” or hot flashes,
as I would have written in western Massachusetts or Slovenia. Instead, this par-
ticipant, a domestic worker who cleaned houses and cooked for middle-class fam-
ilies, directed my attention to one of the most common complaints expressed by
women of menopausal age.

The symptom frequencies in table 5.1 summarize responses to structured,
closed question lists. For example, in Puebla, we used the Everyday Complaints
symptom list, structured questions that asked whether or not a woman had expe-
rienced a particular symptom within the past two weeks. Of the 775 respondents,
55.6 percent reported joint aches/stiffness and 55.8 percent reported back pain
(Sievert and Goode-Null 2005). These frequencies were slightly higher than the
percentage of women reporting hot flashes (49.6 percent). We also asked an
open-ended question, what symptoms do you associate with the end of
menstruation? The most common answers to this question were hot flashes
(52.8 percent), bone pain (46.7 percent), headaches (45.3 percent), irritability
(42.8 percent), depression (9.6 percent), and hemorrhage (6.5 percent).

When I returned from Mexico, I reexamined other studies of complaints
reported by women of menopausal age and found that bone pain, or muscular-
skeletal-joint pain/stiffness, was surprisingly common. For example, during the
two weeks prior to interview, more Australian women aged forty-five to fifty-five
reported backaches (36.7 percent) and aches or stiff joints (48.8 percent) than
hot flashes (28 percent) (Dennerstein et al. 1993). This finding in Melbourne
held consistent in Brisbane, Australia, where 49 percent of 381 women aged forty-
five to fifty-four reported backaches in the two weeks prior to interview, but only
25 percent reported hot flashes (O’Connor et al. 1995). In Japan, more women
aged forty-five to fifty-five reported back pain (24 percent) and joint pain (15 per-
cent) than hot flashes (12 percent) during the two weeks before interview (Lock
1993). Japanese Americans in Los Angeles also reported more stiffness (50 per-
cent) than hot flashes (12 percent) (Avis et al. 2001). As a final example, more
women aged forty to fifty-nine reported back pain (53 percent) and joint pain
(55 percent) than hot flashes (27 percent) during the two weeks prior to inter-
view in Bangkok, Thailand (Punyahotra, Dennerstein, and Lehert 1997).

Musculo-skeletal complaints are particularly frequent among women drawn
from patient populations (Kirchengast 1993; Rizk et al. 1998). For example, in
Turkey, muscle-joint-bone pain was the most common complaint, reported
among 82 percent of women at a menopause clinic (Carda et al. 1998). It may be
that women suffering from “atypical” muscular-skeletal-joint complaints are
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more likely to see physicians for help during the menopausal years (Oldenhave
et al. 1993). A comparison with males in this age range would be valuable
to determine whether the symptoms are more common among menopausal
women.

The symptoms may simply reflect the general aches associated with aging
(Bradsher and McKinlay 2000). For instance, in the menopause clinic in Turkey,
“muscle-joint-bone pain” was the symptom most often associated with menopause
(Carda et al. 1998), but participant ages ranged from forty to seventy. In a small
study of menopause in the mountains of Slovenia, we found that 59 percent of
women aged thirty-two to eighty-five years reported back pain and 53 percent
reported joint aches, but only 24 percent reported hot flashes during the two weeks
prior to interview (Sievert et al. 2004).

Samples drawn from clinical populations and samples with broad age
ranges are problematic; nevertheless, there is enough evidence from general-
population-based surveys of women aged forty-five to fifty-five to conclude that
menopausal women do experience musculo-skeletal-joint complaints, often
with a greater frequency than hot flashes. A biocultural perspective can con-
tribute to a better understanding of musculo-skeletal-joint complaints associ-
ated with the menopause transition.

Musculoskeletal symptoms in women of menopausal age may be related to
hormonal changes; however, the role of declining estrogen levels with menopause
in the etiology of osteoarthritis is unclear, because treatment with estrogen has
conflicting effects on cartilage degradation and repair (Birchfield 2001). Cartilage
cells have estrogen receptors; however, the effect of estrogen on bone may be of
greater importance (Felson and Nevitt 1999). Women taking HT have demon-
strated both lower (Felson and Nevitt 1999; Nevitt et al. 1996) and higher preva-
lences of osteoarthritis (Von Miihlen et al. 2002).

Risk factors associated with the development of osteoarthritis include exces-
sive body weight (Birchfield 2001; Gold et al. 2000; Spence 1989) and strenuous,
repetitive exercise (Birchfield 2001). As the epidemic of obesity continues, the
complaint of joint pain may occur more frequently in future cohorts of women
reaching menopausal age. With regard to exercise, a survey of women'’s roles
cross-culturally demonstrates that many individuals perform repetitive tasks that
require kneeling, crouching, and walking long distances. On the other hand, a
lack of exercise can also be detrimental to skeletal/joint health (Birchfield 200r;
Gold et al. 2000).

Although there is considerable variation in the type of pain and/or stiffness
reported across cultures, the broader prevalence of muscular-skeletal-joint
complaints among women of menopausal age is not known, because the rele-
vant questions often are not asked (see table 6.2). For example, the seven East
Asian studies compiled by Boulet et al. (1994) were carried out by the Interna-
tional Health Foundation in 1989 “in an attempt to ascertain whether the
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climacteric as a concept existed in south-east Asian countries and to what
extent it was recognized as such” (Boulet et al. 1994:158). Only vasomotor and
psychological symptoms were included on the symptom list. The same was true
for studies carried out in Indonesia (Agoestina and van Keep 1984), California
(von Mihlen, Kritz-Siverstein, and Barrett-Conner 1995), Bangkok (Chaikittisilpa
et al. 1997), and Sweden (Hammar et al. 1984).

In summary, “bone pain” appears to be more common among women of
menopausal age than might be expected. The extent of musculo-skeletal-joint
complaints across cultures is not known, however, because of the broad age
ranges sampled (unlike hot flashes, osteoarthritis increases with postmenopausal
age) and the omission of somatic discomforts from symptom lists. The extent to
which musculo-skeletal-joint complaints are caused by the hormonal fluctua-
tions of the menopause transition or by the lifelong activity patterns of women
laboring at home, in factories, or in fields is not known.

Depression

Whereas musculo-skeletal-joint pain or stiffness has seldom been the exclusive
subject of investigation in studies of menopause, depression has a long history
of association with the shift from the reproductive to the nonreproductive
phase of life (C. B. Ballinger 1990; Rosenthal 1974). In 1896 Emil Kraepelin classi-
fied involutional melancholia as depression occurring for the first time among
women after menopause (ages forty to fifty-five) and among men in late middle
age (fifty to sixty-five). “Involutional” is a general term that refers to a gradual
and progressive decline in any tissue or organ function. In the case of involu-
tional melancholia, “involutional” referred more specifically to the decline in
reproductive function. Kraepelin speculated that involutional melancholia was
caused by external stress and was characterized by anxious depression, appre-
hension, and delusions (H. Ford 1975). The prognosis was poor, and the course
of the disease was prolonged. In a study of patients hospitalized for involutional
melancholia between 1930 and 1939 at Iowa Psychopathic Hospital, only 46 per-
cent recovered over an average of forty-nine months, 18 percent did not recover,
and 36 percent died. At the time, therapy emphasized bed rest, nutrition, isola-
tion from the family, and prevention of suicide (Rosenthal 1974).

Depression was not limited to Iowa. In an often-quoted selection from the
Human Relations Area Files files, menopause was believed to induce insanity
among the rural Irish: “In order to ward off this condition, some women have
retired from life in their mid-forties and, in a few cases, have confined them-
selves to bed until death, years later. . . .the harbingers of ‘insanity’ are simply
the physical symptoms announcing the onset of menopause. In Inis Beag, these
include severe headaches, hot flashes, faintness in crowds and enclosed places,
and severe anxiety” (Messenger 1971:15). Messenger and his wife carried out
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their fieldwork among the rural Irish between 1958 and 1966, not long after the
American Psychiatric Association published its first Diagnostic and Statistical
Manual, Mental Disorders (DSM-I) in 1952.

In the DSM-I involutional melancholia, or involutional psychotic reaction,
was listed under the subheading of “disorders due to disturbances of metabolism,
growth, nutrition, or endocrine function” (H. Ford 1975). This classification por-
trayed involutional melancholia as a distinct disease entity; it also reflected an
understanding of the endocrine changes that accompany menopause. Estrogens
had been isolated at the beginning of the century (Tepperman and Tepperman
1987) and this “internal secretion,” lasting throughout a woman’s life, was
thought to consist of “various chemical substances, (with) a tremendous influ-
ence not only on the development of the woman’s body, but also on her feelings”
(Robinson 1938:14). This secretion was thought to be responsible not only for
female secondary sexual characteristics but for sexual health, general well-being,
energy, and mental alertness as well (C. B. Ballinger 1990).

Although there was general agreement during the first half of the twentieth
century that involutional melancholia was a specific type of depression experi-
enced by both women and men (but primarily women), opinions varied as to
exactly what caused the symptoms. Some authors (such as Robinson) attributed
depression to estrogen deficiency. Psychoanalysts, such as Freud, Helene Deutsch,
and Therese Benedek, compared the climacteric to the storms of adolescence
(Delaney, Lupton, and Toth 1988; Lock 1993; Scarf 1980). In 1950 Fessler theorized
that “to a woman the ability to have a child is her compensation for not having a
penis. Menstruation is the constant reminder of this and is thus a penis substi-
tute and implies female completeness. The cessation of menses therefore may
cause regression and penis envy” (in Rosenthal 1974:704).

Through the late 1950s and 1960s, psychology textbooks began to include
more sociocultural aspects of the involutional period, such as role loss and
shifts in identity (C. B. Ballinger 1990; Rosenthal 1974). An interesting cross-
cultural study during this time was an analysis of Zulu dreaming. Lee (1958) col-
lected the obstetric history of over four hundred women to demonstrate that
young married women dreamt more often of babies, reflecting the intense social
pressure they felt to prove their fertility. In contrast, older married women expe-
rienced nightmares of flooded rivers. These dreams were interpreted by Lee as
representing fear of further deliveries in conflict with social pressure to con-
tinue bearing children for as long as possible. This nightmare was experienced
by women through the menopause transition, as there continued to be “conflict
between the motives conditioned by years of social pressure [to continue bear-
ing children] and the new-found status of ‘a man’ granted by the society” (Lee
1958:277). According to Lee, dreams are “circumscribed and influenced by the
social pressures and sanctions of the culture” (266). Lee interpreted these
dreams to be caused by role conflict, not estrogen decline.
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Another cross-cultural example comes from Field (1962), who examined
rural cases of mental illness among the Ashanti people who visited religious
shrines. Field noted that, in general, “in rural Ghana, Involutional Depression
with agitation is, as in our own society, one of the commonest and most clearly
defined of mental illnesses” (1962:149). The patients so labeled were women
who “launched a fleet of well-brought up children” and then felt useless. Addi-
tionally distressing was the culturally sanctioned practice of husbands taking
extra, younger wives to continue bearing children. “Most women . . . are worried
by these social hazards of the menopause, and many of them, when they first
become aware of amenorrhea, go from shrine to shrine over several years with
the plaint, ‘T am pregnant, but the pregnancy doesn’t grow’” (150).

Ashanti women suffering from involutional depression, according to Field,
exhibited all of the symptoms in the DSM description, such as worry, anxiety,
agitation, severe insomnia, feelings of guilt, somatic preoccupations, and delu-
sions. In this case the fieldwork (1955-1958) was carried out when the diagnosis
of involutional melancholia was commonly applied in Western psychiatry.

When the DSM-II was published in 1968, bringing American psychiatric
practices closer to the World Health Organization International Classification of
Diseases, involutional melancholia was classified under “affective psychoses”
(H. Ford 1975). The description of the illness, however, indicated uncertainty
over whether the practitioner was actually able to differentiate between involu-
tional melancholia and other depressive syndromes: “Involutional melancholia
is a disorder occurring in the involutional period and characterized by worry,
anxiety, agitation, and severe insomnia. Feelings of guilt and somatic preoccu-
pations are frequently present and may be of delusional proportions. . . . [It is]
recommended that involutional patients not be given this diagnosis unless all
other affective disorders have been ruled out” (DSM-II 1968:36).

The behavioral pictures for both the reactive and the involutional depres-
sions were identical. The choice of diagnosis was determined only by the age of
the woman and/or her menopausal status. Menopause was stereotyped as the
dominant factor in the midlife of women, so that when a patient presented
symptoms of depression, there was “a tendency to focus automatically on the
menstrual history, as if it [would] explain the symptomatology of the patient”
(Notman 1980:95).

When the DSM-III was published in 1979, the illness category of involu-
tional melancholia was no longer included, although the debate over the con-
nection between menopause and depression persists. As C. B. Ballinger (1990)
points out, “the psychiatrists see many women with psychiatric disorders, only
a few of whom are menopausal, while the gynecologists see many menopausal
women of whom a large number present with psychiatric symptoms” (755).
Some authorities continue to defend the estrogen connection to psychological
symptoms, in part on the basis of the consistent finding that rates of depression
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are higher in women than in men (Weissman 1979; Weissman and Olfson 1995).
However, there is no direct association between hormones and mood (Ballinger
et al. 1987; M. S. Hunter 1990; Spinelli 2000).

There is evidence that estrogen modulates the synthesis of central nervous
system enzymes, peptides, neurotransmitters, and receptors. Estrogen increases
norepinephrine availability through the inhibition of monoamine oxidase and
increases serotonin uptake through its effect on serotonin receptors (reviewed
by Spinelli 2000). Evidence for the mood-enhancing effects of HT is inconsis-
tent, however, leading Spinelli (2000), Pearlstein (1995), and M. S. Hunter
(1994) to conclude that estrogen appears to improve mood in healthy women,
but appears to be ineffective as a treatment for women with major depression.
Progesterone, as a component of HT, may promote depression (Pearlstein 1995;
Sherwin 1991) by decreasing norepinephrine concentrations.

The majority of menopausal women do not show signs of depression or
other psychological symptoms (Bradsher and McKinlay 2000), and most scien-
tists now argue that the frequency of psychiatric symptoms is no higher for
menopausal women than for women in other age groups (Gath and Isles 1990;
Matthews et al. 1990; Obermeyer, Ghorayeb, and Reynolds 2000; Rannevik et al.
1995; Weissman 1979; Weissman and Olfson 1995). However, factor analytic stud-
ies of menopausal symptoms often statistically extract psychological symptoms
as the first symptom cluster (Collins and Landgren 1994; Dennerstein et al. 1993;
Kaufert and Syrotuik 1981; Greene 1976; Holte and Mikkelsen 1991b; von Miihlen
et al. 1995). In addition, peri- or postmenopausal women report significantly
(p < .05) more psychological symptoms compared with premenopausal women
in cross-sectional studies in Australia (O’Connor et al. 1995), England (M. S.
Hunter 1990), Thailand (Punyahotra, Dennerstein, and Lehert 1997), Hong Kong
and Malaysia (Boulet et al. 1994).!

In a number of studies, women reporting psychological complaints were
more likely to have consulted their physicians about menopause compared with
women who reported hot flashes (S. E. Ballinger 1985; Boulet et al. 1994). Consis-
tent with the epigraph that begins this chapter, Boulet and colleagues suggest
that psychological symptoms could be “essentially a means of communication,”
that “vasomotor distress might, in some way or another, be ‘translated’ into psy-
chological distress in south-east Asia” (Boulet et al. 1994:172). Alternatively,
menopause can offer a socially legitimate reason for symptoms that might oth-
erwise be labeled neurotic (S. E. Ballinger 1985; C. B. Ballinger 1990).

The percentage of women from the Norwegian Menopause Project who
reported “frequent” mood swings, irritability, or weepiness in relation to meno-
pausal status is shown in figure 5.1. This project, carried out in Oslo, Norway,
recruited 1,886 participants aged forty-five to fifty-five from the population reg-
istry. Women were classified as premenopausal (“cycling”) if they reported reg-
ular menstrual cycles and had menstruated within the past two months.
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FIGURE 5.1 The percentage of women who reported “frequent” mood swings, irri-
tability, or weepiness in relation to menopausal status, the Norwegian Menopause
Project. Postmenopausal subjects were classified into six categories: those who had
not menstruated for six to twelve months (post <1), for one to two years (post 1-2),
for two to three years (post 2—3), for three to four years (post 3—4), for four to five
years (post 4-5), or for more than five years (post >6).

Data drawn from Holte (I1991).

Perimenopause was defined as having irregular periods or as having ceased men-
struation within the past two to six months. Postmenopausal subjects were clas-
sified into six categories based on time since final menstruation. As figure 5.1
shows, women who were one to two years postmenopausal reported the highest
frequency of symptoms; however, the differences were only significant across all
categories for weepiness (p < .o1) (Holte 1991).

Researchers studying the longitudinal data from the Massachusetts
Women’s Health Study found that experiencing a long perimenopausal period
(at least twenty-seven months) was associated with a slightly increased risk of
depression (Avis et al. 1994). The study also demonstrated that depression asso-
ciated with the perimenopausal state “is transitory; as women become post-
menopausal, their rates of depression decline” (217, emphasis in original). The
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increased risk of depression during the perimenopause is partly explained by
symptom frequencies—women who reported hot flashes, night sweats, or men-
strual problems had higher rates of depression.

Although an argument can be made for an ovarian etiology for depressed
mood at menopause, it is important to remember that, from a biocultural per-
spective, changing biology is just one aspect of midlife. For example, depressed
mood during menopause can be predicted by past depressive episodes associ-
ated with oral contraceptive use, premenstrual time periods, and postpartum
periods (Avis et al. 1994; S. E. Ballinger 1985; M. S. Hunter 1990; Stewart and Boy-
dell 1993). It may be that some women experience increased sensitivity to nor-
mal hormonal changes (Stewart and Boydell 1993). Alternatively, mood changes
may be due to loss of sleep because of hot flashes (Hammar et al. 1984) or due to
changes in family relationships during this period of the lifespan (Kaufert,
Gilbert, and Tate 1992; McKinlay, McKinlay and Brambilla 1987; Scarf 1980; Uphold
and Susman 1981).

Many potential problems confront midlife women in all countries, includ-
ing marital stresses (Finkler 1994), adolescent rebellion, children leaving home
(or returning), and physical illness of self, partner, or parents (Dennerstein
1996). A number of studies have found that psychosocial factors (Hunter,
Battersby, and Whitehead 1986; McKinlay, McKinlay, and Brambilla 1987) and
coping skills (S. E. Ballinger 1985) account for more of the variation in depressed
mood than do the hormonal changes of menopause.

In a longitudinal study of menopause in England, M. S. Hunter (1990) found
that the experience of stress before menopause, hypochondriacal concerns, and
not exercising on a regular basis were factors associated with depression when
women became menopausal. In addition, women who held negative beliefs
about menopause were also more likely to become depressed. “Negative beliefs
could act as a filter through which physiological and emotional sensations are
experienced, thus influencing women’s perceptions and interpretations of the
menopause” (M. S. Hunter 1990:364). In Manitoba, women who saw their health
as poor were seventeen times more likely to be depressed than women in good
health. The likelihood of depression also increased if women were stressed by
their relationships with their husbands and children but, interestingly, the rel-
ative odds for depression were not affected by children’s leaving home (Kaufert,
Gilbert, and Tate 1992).

In conclusion, a biocultural approach to depression suggests that, although
estrogen is involved in the modulation of neurotransmitters that may affect
mood, many midlife women throughout the world today are annoyed by persist-
ent hot flashes, concerned about adolescent children, responsible for aging
parents, working inside and outside of the home, and tangled in marriage to
midlife men. Cultural contexts provide unique pressures and concerns that
contribute to the risk of depression among women of menopausal age.
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Vaginal Dryness

When I first started to study menopause in my midtwenties, I mentioned my inter-
est to a saleswoman in upstate New York while shopping for a suit for a confer-
ence. She surprised me by following me into the dressing room and asking, in a
whisper, what to do about vaginal dryness. The question no longer surprises me.
Although hot flashes grab the spotlight, I am often quietly asked about vaginal
dryness. Perhaps relatedly, I am also asked whether a woman’s desire for sex
increases or decreases at menopause. As noted in Chapter Three, whether or not
older women were sexually active was often the only question asked about
menopause by male anthropologists during the early years of ethnographic
inquiry.

The issues of vaginal dryness and changes in interest in sex overlap,
because vaginal dryness can cause sex to be painful (a condition called dys-
pareunia). On the other hand, as will be described, changes in sexual desire are
more complicated than vaginal dryness.

While hot flashes will eventually diminish and even cease with time, vulvo-
vaginal atrophy (deterioration) will only worsen. The vagina and vulva (the
exterior tissue around the vagina) are rich in estrogen receptors,? and as estro-
gen levels continue to decline after menopause (figure 2.4), the receptors
receive less and less estrogen, leading to a loss of elasticity, vascularity (blood
supply), and adiposity (fat) in these regions (Bachmann and Nevadunsky 2000).
Women who undergo menopause by hysterectomy with both ovaries removed
often have the worst trouble with vaginal dryness, because of the sudden loss of
estrogen, changes in blood and nerve supply, and changes to the vaginal vault
(the shape is modified by the removal of the uterus and sometimes the cervix).
Women who are having sexual relations sometimes experience pain and post-
coital bleeding. Women who are not having sexual relations do not necessarily
notice a decline in vaginal moistness; however, the decline in vaginal lubrica-
tion can lead to irritation, burning sensations, and more urinary tract infections
as the normal vaginal flora changes (Priestley et al. 1997). The vaginal flora
changes because the vaginal pH becomes more alkaline (a pH of 3.8 to 4.2 is
normal).

Topical estrogen (meaning estrogen that is applied to just the affected tis-
sues) reverses atrophic changes, but some women prefer over-the-counter
lubricants and moisturizers. In Mexico, women tell me that they use cooking oil
or hand lotion to reduce vaginal dryness during sex. Continued sexual activity
can also help to reduce vaginal dryness.

In Australia, Dennerstein et al. (2000) found an increase in the frequency
of vaginal dryness from less than 5 percent of women during the early peri-
menopause to more than 20 percent of women during the first year after
menopause to more than 40 percent of women at three years postmenopause.
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The researchers observed that it was not age but the reduction in circulating
estrogens that was associated with genital atrophy. In Puebla, Mexico, we found
that women with hysterectomies and natural menopause were significantly
more likely to report vaginal dryness (30 percent and 28 percent, respectively)
compared with premenopausal women (13 percent, p < .01).

As shown in table 5.3, no women in Asuncién, Paraguay, described their
vaginal dryness to be “extreme” (intensamente), but women who experienced
menopause naturally or by hysterectomy were more likely to qualify their vagi-
nal dryness as “quite a bit” (bastante). On the other hand, women did use the
“extreme” category to classify their loss of sexual desire, as shown in table 5.4,
and women who had undergone a natural menopause were most likely to report
an extreme loss of sexual desire. This finding suggests that there is more to the
loss of sexual desire than just vaginal dryness.

TABLE 5.3

Percentage of Women Reporting Vaginal Dryness in
Asuncion, Paraguay

Menopause Status N None A Little Quite a Bit Extreme
Premenopausal 263 72% 25% 2%

Natural menopause 133 51 40 9
Posthysterectomy 61 57 33 10

Source: Unpublished data.

TABLE 5.4

Percentage of Women Reporting a Loss in Desire for
Sex in Asuncion, Paraguay

Menopause Status N None A Little Quite a Bit Extreme
Premenopausal 251 41% 46% 12% 1%
Natural menopause 120 27 30 27 17
Posthysterectomy 52 52 23 13 12

Source: Unpublished data.
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Changes in Sexual Desire

Some researchers argue that, similar to vaginal dryness, a loss of desire for sex
has hormonal origins. In addition to a loss of estrogen and the accompanying
decline in vaginal elasticity and moistness, ovarian aging is also associated with
a loss of androgens (for example, testosterone). Androgens are produced by the
ovarian stroma (tissue that fills in between the ovarian follicles) (25 percent),
the adrenal glands (25 percent), and by peripheral conversion (50 percent). The
hormones that are converted peripherally come in equal amounts from the
ovary and adrenal glands, so the removal of both ovaries removes 50 percent of
the androgens normally produced in a woman’s body (25 percent direct from
the ovary, and 25 percent from the ovary but converted peripherally). In addi-
tion to a lack of genital response, the loss of androgen may also lead to loss of
sexual thoughts and fantasies as well as the inability to respond to cues and trig-
gers that would have elicited sexual desire in the past (Basson 2000).

There is however good evidence that, for women, sexual desire is much more
complicated that simply a change in hormonal status. In the often-cited study of
sexual dysfunction from the United States National Health and Social Life Survey,
women aged fifty to fifty-nine were more likely to report trouble lubricating but
less likely to report a lack of interest in sex compared with women aged eighteen
to twenty-nine (Laumann, Paik, and Rosen 1999). However, women who reported
low levels of general happiness were more than twice as likely to report low sex-
ual desire and sexual pain, and more than five times as likely to report an arousal
disorder (Laumann, Paik, and Rosen 1999). A similar pattern was demonstrated in
relation to a woman’s satisfaction with her primary partner.

Basson (2000) describes the major components of women’s sexual satisfac-
tion as including trust, intimacy, the ability to be vulnerable, respect, communi-
cation, and affection, as well as pleasure from sensual touching. She goes on to
explain that a woman’s motivation to participate in sexual activities may stem
from rewards or gains that are not strictly sexual (for example, increased commit-
ment and emotional closeness), and that sexual desire in women is a responsive
rather than a spontaneous event. Important with regard to menopause, a pleas-
ant physical experience is necessary to allow the sexual response to continue in
the long term. Pain with intercourse due to vaginal dryness can thus reduce moti-
vation and ultimately become associated with a general shutting down of sexual
interest.

Variables that interfere with a woman’s sexual interest include distractions
(such as children), fatigue, and interpersonal issues (Basson 2000). As one fifty-
seven-year-old women explained to me in Puebla, “el sexo ya no llama atten-
cién” (sex is no longer of interest). She wasn’t sure if this was because of her
hysterectomy, because she was so tired—caring for the house, her children,
babysitting for her five-year-old grandchild—because of her age, or because sex
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hurt due to vaginal dryness. She went on to say that she didn’t care what her
husband did, “el puede ir con quien quiera” (he can go [have sex] with whoever
he wants) because men still have sexual desires. For her, however, “todo esta
acabado” (it’s all finished).

A forty-seven-year-old woman explained that her husband was always ver-
bally abusive and wouldn’t let her leave the house. Finally, with the excuse that
sex hurt too much due to vaginal dryness, she refused all intimacy. Her husband
now says that she is no better than a dog underfoot, but she still has no desire
for sex with him. She wondered aloud whether her lack of desire was because of
the hormonal changes or because she was so resentful of the way he had treated
her for so many years.

Such stories are not unusual. These accounts from Puebla are very similar
to those collected by Finkler (1994) in her study of women’s pain in Mexico City.
They illustrate that the lack of desire for sex has emotional roots far deeper than
the withdrawal of estrogen from vaginal receptors. Treating these women with
HT and a touch of testosterone will not fix the exhaustion and emotional heart-
break. When women in Puebla want to continue sexual relations with their
partner, they use cooking oil or hand cream to counteract vaginal dryness. The
biocultural perspective offers a holistic approach to better understand the com-
plexities of symptom experience.
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Hot Flashes

Clinically speaking, hot flashes are symptoms of menopause. But meno-
pause is the cessation of a process, which means hot flashes are a mani-
festation of nothing. 1 dont understand why nothing should have
symptoms. Unlike menstrual periods, hot flashes serve no purpose such
as the sloughing off of old tissue or new issue. Their heat cannot be har-
nessed as energy for other purposes; like life, they are unpredictable,

uncontrollable, uncomfortable and unfair.

B. Raskin, Hot Flashes: The Novel (1987)

In Barbara Raskin’s 1987 novel Hot Flashes, hot flashes incite, are triggered by,
and become metaphors for anger, shame, discomfort, guilt, even the atomic
bomb. While the protagonist’s angst and storyline are distinctly North Ameri-
can, the discomfort she expresses in relation to hot flashes is far more global. In
this chapter, I apply a biocultural perspective to consider variation in the fre-
quency of hot flashes in relation to biological changes associated with aging, as
well as culturally influenced factors such as attitudes, stress, breastfeeding pat-
terns, smoking habits, and diet.

The Experience

One of the first problems encountered in cross-cultural research on hot flashes
is the question of terminology. Vocabulary for symptom experience does not
always translate easily across cultures (Davis 1983, 1986; Kaufert and Syrotuik
1981; Melby 2005; Obermeyer, Ghorayeb, and Reynolds 1999). What do women
call a hot flash? How do investigators know they are measuring the same phe-
nomenon? In the United States, Kronenberg (1990) found that hot flashes were
described as sensations of heat, sweating, flushing, anxiety, or chills. Some
women also felt irritated, annoyed, or frustrated; some experienced a sense of
panic, a feeling of suffocation, or, occasionally, suicidal feelings. Ann Voda tran-
scribed the following two interviews in her book Menopause, Me and You (1997).

127
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I have different degrees of flashes. Sometimes they are very warm, where
I will feel perspiring, but at other times they are just warm and I do not
feel perspiring. But I also have an opposite; I also have cold flashes. Some-
times before the hot flash comes I'll have a cold flash, where I get quite
cool. So, I dress in layers, so I'm either taking off or I'm putting on. (178)

It is the worst heat. I think I am going to smother. It’s a horrible feeling.
I feel hot, like a glowing furnace. But the heat is a different kind of heat
than you get from running or mowing the lawn; it is very much internal
and suffocating. When I have hot flashes, I break out in perspiration—on
my feet, legs, in fact everywhere—to the point where sweat runs down my
back and down the front. I always carry tissues, towels, handkerchiefs to
wipe myself under my eyes, my forehead, anywhere I can wipe. ... In
below-zero weather, I can walk around with my coat open when I have a
hot flash but when it is over I'm terribly cold because the sweat starts,
and then 'm wet and shivering all over. When people see me this way
they think I'm sick, and 'm not. (171)

In Japan, Zeserson (2001) encountered the terms nobose or hoteri, used by
women to describe a generalized flushed feeling, and the expression kaa to suru
(get hot), which women used in conjunction with qualifiers to describe hot and
steamy from the chin up, or suddenly red hot, or the feeling of heat just rising
up. There was, however, no precise word for hot flashes, and the words given
can be used to describe other forms of overheating. “Nevertheless,” Zeserson
writes, “when a middle-aged woman who is not bathing, drinking sake, or oth-
erwise ill, fans herself while uttering ‘Kak-kak-kak-ka shite iru! (Whew, I am heat-
ing up!),” there is little doubt that she is experiencing some variation of what in
English is called hot flash” (194).

In Puebla, Mexico, women use the word bochorno, which has a root meaning
of shame or embarrassment, rather than heat (calores), sweat (sudores), blushing or
suffocating (sofocos)—words used to describe hot flashes in other Latin American
countries and in Spain. I asked a forty-nine-year-old saleswoman why, in Mexico,
women use the word bochorno. She replied, “Well, because calor [heat] is caused
by the environment, whereas a bochorno is of the body, calor de adentro [inner
heat].” Another woman described a hot flash as similar to the inner rush of
emotion that occurs when a person is caught in an awkward or embarrassing
situation.

Like Zeserson, the research team in Puebla questioned whether Mexican
women were describing hot flashes or the generic feeling of being hot. After a
week of more careful inquiries, we decided that women were indeed differenti-
ating between ambient heat, kitchen heat, the heat of exercising, and hot
flashes when we asked about bochornos. For example, a fifty-six-year-old widow
described her twelve years of hot flashes in the following way: “When I have a
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borchorno, 1 feel a lot of heat until I take off my sweater. I sweat a lot. I sweat in
my face, chest, back and stomach. At times, when I'm working, I have hot flashes.
At home, I have constant small hot flashes.” A fifty-year-old secretary explained
that she had to cut her hair short because of hot flashes, and she can’t wear any
makeup. During a hot flash, her face and neck are covered in sweat. She feels
that at the moment of a hot flash her blood pressure rises, and this explains why
she feels so uncomfortably hot.!

According to a sixty-six-year-old mother of seven, “I have hot flashes all of
the time, even in the cold, more when I carry out some activity. They started
immediately after I stopped menstruating. I have more when I finish my bath.
They’ve always been the same, muy exagerados, with a lot of sweat. They start in
the front, later behind my head, down to my chest. The heat rises to my head,
and I sweat suddenly. They are the same, day and night.” A forty-nine-year-old
schoolteacher said angrily, “Hot flashes make me feel like I'm on fire, then my
husband wants to have relations? No. We sleep in separate beds. I want to be left
alone. With the hot flashes, I'm so hot, so hot, then cold. They started with my
last menstruation. I wash with cold water two times a day. This has gone on for
one year. When menopause begins, no one can understand, not the kids, not
the spouse, nobody.” Yet descriptions of hot flashes vary widely. One fifty-three-
year-old woman stated simply, “I love my hot flashes!” She said she experiences
two or three every day. Relatedly, perhaps, she also stated that “going through
menopause makes me a little sad—to lose the intensity of hormones” (Leidy
Sievert 2001).

Measurement

These descriptions of menopause, from the United States, Japan, and Mexico,
demonstrate that hot flashes are a phenomenological event; they are subjec-
tively experienced (Kronenberg 1994). Hot flashes are also physiological events
that can be measured apart from women’s subjective experiences. Hot flashes
are characterized by reddening of the skin and profuse sweating (Whitehead,
Whitcroft, and Hillard 1993). They can be measured by changes in palmar
(hand) and sternal (chest) skin conductance levels, changes in finger tempera-
ture, changes in finger-pulse volume ratios, changes in energy expenditure and
respiratory quotient (carbon dioxide production in relation to oxygen con-
sumption), and changes in core body temperature (Carpenter et al. 2004;
Casper, Yen, and Wilkes 1979; Freedman 1989; Freedman et al. 1995; Kletzky and
Borenstein 1987; Kronenberg 1990; G. W. Molnar 1975; Swartzman, Edelberg, and
Kemmann 1990).

During a hot flash, peripheral temperature can increase 4 or 5°C (7 to 9°F)
and peripheral vasodilation has been measured in fingers, toes, cheek, forehead,
forearm, upper arm, chest, abdomen, back, calf, and thigh (Freedman 2000a).
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Elevations in core body temperature right before a hot flash can be measured
with a radiotelemetry pill that women swallow (see Freedman 2000a for illustra-
tion). The transmitter sends temperature readings to an antenna wrapped around
the subject’s body as the pill makes its way through the digestive tract (Freedman
1998; Freedman et al. 1995; Freedman and Woodward 1996).

In laboratory settings in Detroit and Amsterdam, the method of objective
hot flash measurement that is most highly correlated with the subjective report
of a hot flash is sternal skin conductance (de Bakker and Everaerd 1996; Freedman
1989). Sweat rate is recorded from the sternum using a 0.5V constant voltage cir-
cuit and disposable electrodes (Freedman 1989, 2000a). Ambulatory monitoring
can also be used to measure changes in skin conductance using electrodes and a
small monitor that women carry with them (Carpenter et al. 1999, 2001, 2004;
Freedman 1989; Freedman, Woodward, and Norton 1992). In addition to clinical
measurements, hot flashes can also be monitored by hot flash diaries (Grisso
et al. 1999; Voda 1997:344) and hot flash body diagrams (Voda 1997:346).

In Puebla, Mexico, Robert Freedman helped us set up and carry out sixty-
seven studies of hot flashes using sternal skin conductance. We recorded
changes in skin conductance level (SCL) on a polygraph. An increase in SCL of
two pmho or more in thirty seconds was designated a hot flash. (A pmho is a
measure of the electrical conductance of a substance, in this case sweat.) A
baseline recording was carried out for thirty minutes, after which two 40 by
60 cm circulating water heating pads were placed on the participant’s abdomen
and thighs. This was done to provoke hot flashes (Freedman 1989). SCL readings
continued for ninety additional minutes. Subjective hot flashes were verbally
identified by the participant during the SCL test and bochorno was written on the
polygraph tracing if they were judged by the participant to be normal or regular
hot flashes (Sievert et al. 2002).

One difference between the experience of hot flashes in Puebla, and the
experience of hot flashes in western Massachusetts (Leidy 1997) was the descrip-
tion of how hot flashes began and spread across the body. In western Massa-
chusetts, women described their hot flashes as beginning in their chest and
rising upward, or as taking place above their hairline. This matches the descrip-
tion of a “typical” hot flash in the medical literature (as in Elkind-Hirsch 2004).
In contrast, women in Puebla described their hot flashes as beginning in their
chest and rising upward or, just as often, starting at the back of the neck and
coming forward (Sievert et al. 2002). Of the sixty-seven women who partici-
pated in the clinical study of hot flashes in Puebla, only thirty-four demon-
strated consistent concordance between the subjective reporting of hot flash
experience and the objective measurement of hot flashes by sternal skin con-
ductance. The lack of concordance may be explained, in part, by the decision to
measure skin conductance on the upper chest (on the basis of studies carried
out in Detroit) rather than on the nape of the neck (Sievert et al. 2002).
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FIGURE 6.1 Body diagram used
to map the movement of hot
flashes across the body.

During the summer of 2004, I returned to Puebla to monitor hot flashes in
thirteen women. During the monitoring session, I asked women to indicate on a
body diagram (figure 6.1) how their hot flashes moved across their bodies.? Table
6.1 illustrates a sample of the ways in which women described the movement of
heat across their bodies. Notice that the first woman (45.9 years) did not describe
hot flashes as occurring across her chest. Correspondingly, during the hot flash
monitoring, she did not demonstrate a hot flash by sternal skin conductance, but
she did demonstrate a hot flash by nuchal (back of neck) skin conductance.

Population Variation

Table 6.2 illustrates variation in hot flash experience and musculo-skeletal-joint
pain (see Chapter Five) across fifty-four populations drawn from the literature.
This list was first developed for a study of hot flashes in relation to climate (Sievert
and Flanagan 2005). Within this sample of studies, frequency of hot flashes
varies from o percent in Mexico (Beyene 1989) to 82.5 percent in Thailand (Suk-
watana et al. 1991). Part of this variation can be explained by the methods used to
assess hot flash frequency. For example, some studies reported vasomotor com-
plaints—a combined measure of hot flashes and sweating—rather than hot
flashes alone, in the belief that both hot flashes and sweating indicate a distur-
bance of thermoregulation (Hammar et al. 1984; Kirchengast 1993; Oldenhave et al.
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TABLE 6.1

Reports of How Heat Moves across the Body during a Hot Flash,
Puebla, Mexico

Age  First Site Second Site Third Site Fourth Site  Fifth Site

45.9 Back of neck Back of head Forehead Hands
50.7 Front of neck, Top of head Upper chest Middle of

under breasts, and back of back
front of thighs  neck
50.9 Top of head Center of
chest and

back of neck

51.3 Hands Upper chest Forehead Back of Center
neck of back

54.0 Between breasts Face Back of neck Hands

54.8 Upper lip Upper chest Back of neck Under Feet
breasts

56.9 Front of neck Back of neck  Top of head Hands
and chest
to waist

59.75 Back of neck Back of head Chest to
and forehead waist, arms
to elbows

1993). Although night sweats are physiologically similar to hot flashes, the expe-
rience can be very different for women who have to change nightgowns and bed
sheets in the middle of the night due to night sweats, but who do not have to
change clothes during the day due to hot flashes. A measure of hot flashes and
night sweats together may not be equivalent to hot flashes alone. In addition,
women have been asked if they were currently experiencing hot flashes (n = 7
studies), if they had experienced hot flashes during the past year (n = 1), during
the past six months (n = 1), during the past four weeks (n = 11), during the past
two weeks (n = 13), or if they had ever experienced hot flashes (n = 21). One
study specified hot flashes “at the time their periods stopped or since periods
became irregular” (Staropoli et al. 1998). When it was possible to separate “cur-
rent” from “ever” hot flash frequency (as in Feldman, Voda, and Gronseth 1985),
“current” hot flash frequency was reported in table 6.2. When the time frame
was unclear, hot flash frequency was recorded as “ever.”

When hot flash frequencies were divided into two categories—within the past
month (n = 31 studies) and for a longer duration (n = 23)—hot flash frequencies
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were lower in populations where questionnaires limited hot flash experience to
less than a month before interview. Among women who reported hot flashes
during the last two to four weeks before interview, 28.1 percent reported hot
flashes (n = 31 studies) compared with 52.7 percent of women who reported hot
flash frequencies during the last six months or longer (n = 23, p < .or) (Sievert
and Flanagan 2005).

In several instances, we had to add together severe, moderate, and mild hot
flash frequencies to attain one number (see Chaikittisilpa et al. 1997). At times,
we computed hot flash frequency from subgroup reports (Agoestina and van
Keep 1984; Dennerstein et al. 1993; Feldman, Voda, and Gronseth 1985; Goodman,
Stewart, and Gilbert 1977; Hagstad and Janson 1986; Hammar et al. 1984; Moore
and Kombe 1991; Wasti et al. 1993). As the age ranges suggest, some samples
include premenopausal, perimenopausal, and postmenopausal women. Other
studies were limited to postmenopausal participants (such as Okonofua, Lawal,
and Bamgbose 1990; Schwingl, Hulka, and Harlow 1994). An additional caveat is
that some samples include women who were taking hormone therapy and other
samples do not. Use of HT can diminish hot flash experience, resulting in low-
ered frequencies (O’Connor et al. 1995), although this is not always the case
(Sievert 2003).

Some samples are representative of a country or large city (n = 21 studies).
Others are community or convenience samples (n = 28) or samples drawn from
clinics (n = 3). Sampling strategies included random sampling of telephone
numbers (Dennerstein et al. 1993; Feldman, Voda, and Gronseth 1985; Grisso
et al. 1999), random sampling from population registers (Hagstad and Janson 1986;
Holte 1991; O’Connor et al. 1995), mailing questionnaires to entire communities
(Berg et al. 1988), and sampling from clinical records (Rizk et al. 1998), from gen-
eral practices (Thompson, Hart, and Durno 1973), from a menopause center
(Carda et al. 1998), and from outpatient waiting areas (Moore and Kombe 1997;
Punyahotra, Dennerstein, and Lehert 1997; Staropoli et al. 1998). In Puebla,
Mexico, we recruited women from public parks, markets, and streets (Sievert and
Hautaniemi 2003). In Slovenia we went to the house of every eligible woman in
four mountain villages and spoke with 80 percent of the women who were aged
thirty-five years or older. A small number of women were also recruited from the
streets of two villages in the valley below (Sievert et al. 2004).

It is of interest that the frequency of reported hot flashes did not signifi-
cantly vary by sampling strategy, although the three clinical samples appear to
have a higher reported hot flash frequency (57.3 percent) compared with the rep-
resentative and community/convenience studies combined (37.8 percent)
(Sievert and Flanagan 2005). It has generally been believed that samples drawn
from clinical settings result in higher symptom frequencies (S.E. Ballinger 1985);
however, this is not always the case. In western Massachusetts, for example, we
carried out a pilot study to compare symptom frequencies between opportunistic
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samples of women aged forty to sixty years drawn from a doctor’s office, other
health care delivery sites, and the general community (Leidy, Canali, and
Callahan 2000). Women in the sample drawn from the doctor’s office were less
educated, twice as likely to smoke, twice as likely to be using HT, and three times
as likely to have had a hysterectomy compared with the sample drawn from
schools and community groups. In open-ended interviews, however, women
recruited from the doctor’s office were not more likely to report ever having expe-
rienced hot flashes, sweating episodes, or mood changes in association with
menopause compared with the other samples. Similarly, when women were
asked to think back over the past two weeks, there were no significant differ-
ences among the samples for recall of hot flashes, cold sweats, trouble sleeping,
vaginal dryness, or feeling depressed.

We learned that 78 percent of the women recruited from school districts and
community groups spoke with a doctor about menopause. In other words, had
we been recruiting at the time of their visit to the physician, they could have
been recruited from a doctor’s office rather than from their workplace. We con-
cluded that, as a result of pervasive pharmaceutical advertising and health edu-
cation during the time the study took place, women in western Massachusetts
were hearing about the benefits of HT and speaking to their physician about
menopause—whether or not they were experiencing symptoms that they associ-
ated with menopause (Leidy, Canali, and Callahan 2000). It would be interesting
to know if this is still the case now that risks of HT are more widely understood.
The implication of that study, carried out in the 1990s, is that, in some popula-
tions, “clinical” samples will not demonstrate higher symptom frequencies.
However, this conclusion is culture-specific and depends on the pervasiveness
and content of “education” women receive regarding menopause as a risk factor
for osteoporosis and other chronic conditions.

A fair amount of the variation in hot flash frequency across populations can
be explained by differences in methodology. Nevertheless, when questions
about hot flashes are asked in the same way, variation in hot flash frequencies
remains, both between and within populations. The biocultural approach is the
best way to examine symptom variation. Figure 6.2 shows the model that I have
been using to understand hot flash experience in Puebla, Mexico.

The Biology

Hot flashes do not just happen at menopause. Hot flashes can occur abruptly
whenever estrogen levels fall—for example, after the removal of both ovaries
(Kronenberg 1990). According to Naftolin, Whitten, and Keefe (1994), following
childbirth, the mother’s sex steroids rapidly decline, and women experience
vaginal dryness, hot flashes, and sleep disturbances. Premenopausal women in
their twenties and thirties sometimes complain of hot flashes during the luteal



HOT FLASHES 141

M,

«'“q\ronme,, N

Marriage Religion

Climate Attitudes

Altitude Medicalization

Hysterectomy rates

Sweating patterns

Genetic variation

Hormone levels

Biology

FIGURE 6.2 Biocultural model of how the environment, culture, and biology interact
to influence the expression of hot flashes.

phase (when estrogen withdrawal occurs just before menstruation; see figure 2.2),
even though their menstrual cycles are regular (Casper, Graves, and Reid 1987;
Freeman et al. 2001; Guthrie et al. 1996; Hahn, Wong, and Reid 1998; Kronenberg
1990). Hot flashes also can be experienced by men after orchidectomy (removal of
testes) or the administration of a gonadotrophic releasing hormone agonist
(Ginsburg and O’Reilly 1983; Linde et al. 1981). An agonist is a drug that can
mimic the action of a naturally occurring substance by binding to a cell recep-
tor and triggering a response by the cell. Finally, a self-administered question-
naire mailed to women aged forty-five to fifty found that tubal sterilization
(“getting your tubes tied”) was associated with hot flashes (Wyshak 2004). Most
epidemiologic studies have not found menstrual abnormalities following tubal
sterilization procedures (Gentile, Kaufman, and Helbig 1998; Peterson et al.
2000). Some evidence indicates, however, that some sterilization surgeries result
in a disruption of blood flow and nerve supply to the ovary (Huggins and Sond-
heimer 1984). These complications may result in lowered estrogen production by
the ovaries (Cattanach 1985) which can result in menopause-like symptoms.

As described in Chapter Two, with advancing age follicular estrogen levels
decline and FSH levels rise (Korenman, Sherman, and Korenman 1978; Longcope
et al. 1986; Rannevik et al. 1995). Hot flashes are associated with declining estrogen
levels (Whitehead, Whitcroft, and Hillard 1993) and rising FSH levels (Guthrie et al.
1996). However, not all women with low estrogen levels and high FSH levels
experience hot flashes (Freedman 2000a), and women complaining of hot
flashes cannot always be differentiated from asymptomatic women on the basis
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of hormone profiles (Ballinger, Browning, and Smith 1987). Hot flashes are
also experienced in relation to pulses of pituitary LH (although these are not
causal), increased levels of brain norepinephrine, and possibly changes in
plasma beta-endorphin levels (Casper, Graves, and Reid 1987; Erlik, Meldrum,
and Judd 1982; Freedman 1998, 2000a; Kronenberg 1994; Tepper et al. 1992).

In general, women who are in the midst of the menopausal transition (Avis,
Crawford, and McKinlay 1997; O’Connor et al. 1995) or who are postmenopausal
(Hammar et al. 1984) experience more hot flashes than do women who are
premenopausal, as illustrated in table 6.3. In Puebla, Mexico, 38 percent of
premenopausal women reported hot flashes during the two weeks before inter-
view compared with 57 percent of naturally postmenopausal and 59 percent of
surgically postmenopausal women (p < or).

The putative physiological trigger for hot flashes is a core body temperature
elevation acting within a reduced thermoneutral zone—the temperature range
in which a woman neither shivers nor sweats (Freedman 2000a,b; Freedman
and Blacker 2002). Freedman and Krell (1999) measured this thermoneutral
zone in two sessions using a temperature-controlled room where the tempera-
ture started at 23°C (73.4°F) and rose to 26°C (78.8°F), then started at 23°C and
fell to 4°C (39.2°F). The sweating threshold was defined as the first measurable
detection of sweating using a capacitive humidity sensor over the sternum;
shivering was measured by electromyographic signals; core body temperature
was measured by a rectal thermister probe and a radiotelemetry pill. Twelve
postmenopausal women with hot flashes demonstrated a significantly lower
sweating threshold—in other words, they sweat more easily as the temperature
in the room increased—compared with eight postmenopausal women without
hot flashes. The women with hot flashes demonstrated an average interthresh-
old zone in core body temperature (between sweating and shivering) of 0°C,
while women without hot flashes demonstrated an average thermoneutral zone
in core body temperature of 0.4°C. The authors suggest that the mechanism
behind this difference is brain norepinephrine, which has been shown to nar-
row the width of the thermoneutral zone in animal studies (Freedman and Krell
1999). Both clonidine (a blood pressure medication also used to manage hot
flashes) and estrogen raise the core body temperature sweating threshold in
symptomatic women and therefore alleviate hot flashes (Freedman and Blacker
2002; Freedman and Dinsay 2000). Figure 6.3 illustrates the change in ther-
moneutral zone that is thought to trigger hot flashes.

Correlates of Hot Flashes

As noted in Chapter Three, variables associated with hot flashes in one study may
not be associated with hot flashes in another study, because the variables
of interest may take on different significance within the contexts of particular
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Change in thermoneutral zone
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FIGURE 6.3 The body’s core temperature thermoneutral zone. Women with a nar-
rowed thermoneutral zone sweat more easily and are more likely to experience hot
flashes during the menopause transition.

cultures or age cohorts. That said, progress has nevertheless been made in
understanding how some variables are associated with the experience of hot
flashes during the menopause transition. Explanations for cross-cultural varia-
tion in the frequency of hot flashes have included history of premenstrual symp-
toms (discussed in Chapter One), climate (Agoestina and van Keep 1984; Boulet
et al. 1994; Martin et al. 1993; Oldenhave and Jaszmann 1991; Rizk et al. 1998;
Sievert and Flanagan 2005), smoking habits (Dennerstein et al. 1993), socio-
economic status and level of education (Avis, Crawford, and McKinlay 1997;
Dennerstein et al. 1993; Schwingl, Hulka, and Harlow 1994; Wilbur et al. 1998),
breastfeeding patterns (Lancaster and King 1992), the amount and type of phy-
toestrogens in the diet (Knight, Lyons Wall, and Eden 1996; Nagata et al. 1999),
attitudes toward menstruation, menopause, and aging (Lock 1993), and the
medicalization of menopause (Obermeyer 2000).

Maintaining a biocultural perspective and a lifespan approach while exam-
ining the frequency of a complaint measured at a particular point in time allows
us to more fully understand the data gathered. If hot flashes are measured in
July, are these reflective of a general relationship between hot flashes and lati-
tude (mean annual temperature or seasonality)? Do hot flashes reflect smoking
habits at the time of menopause, or are there residual effects of early smoking
on the endocrine system? Do women have to ingest high levels of phytoestrogen
for all of their lives to adequately absorb the phytoestrogenic compounds into
their systems? Does body mass index at puberty affect estrogen levels, and do
population-specific levels of estrogen affect later hot flash frequencies? At what
point do attitudes form that affect the experience of menopause later in the
lifespan? As seen in Chapter Four, it is not necessarily at the moment of
menopause that variables have the most influence. Biology can be shifted, influ-
enced, and molded at any point in the lifespan, including the prenatal period
(Cameron and Demerath 2002; Worthman and Kuzara 2005).
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Climate

Previous studies have shown that menopausal hot flashes are more frequent in
warm ambient temperatures (Kronenberg and Barnard 1992; G. W. Molnar 1981),
and hot flashes can be provoked by body heating (Freedman 1989). If, as Robert
Freedman’s work in the laboratory suggests, hot flashes are triggered by small
elevations of core body temperature within a narrowed thermoneutral zone
(Freedman and Blacker 2002; Freedman and Krell 1999), then it follows that as a
result of physiological acclimatization, women in different climates may develop
different thermoneutral zones or a different degree of sensitivity to temperature
change that ultimately affects population-level measures of hot flash frequency.

As mentioned, table 6.2 was first compiled for a test of hot flash frequencies
in relation to the average temperature of the hottest month (the monthly mean
of the daily temperature in the hottest month of the year), the average temper-
ature of the coldest month (the monthly mean of the daily temperature in the
coldest month of the year), the difference between the hottest and coldest
months, and the average annual temperature (the yearly mean of the daily tem-
perature) (Sievert and Flanagan 2005). Using simple linear regression equations,
and limiting studies to only those with participants aged sixty or younger, we
were able to show that average temperature of the coldest month was a signifi-
cant predictor of hot flash frequency (p < .o1), explaining 29.2 percent of the
variation in hot flash frequency. Women living in colder climates reported more
hot flashes (Sievert and Flanagan 2005).

When regressions were carried out using all studies but controlling for the
method of hot flash assessment used (within the past two or four weeks versus
over a longer duration), average temperature of the coldest month remained a
significant predictor (p < .o1) explaining part of the variation in hot flash fre-
quencies (figure 6.4). Difference in temperature between the hottest and coldest
months (seasonality) and mean annual temperature were also significant predic-
tors. Women living in seasonal climates reported more hot flashes. These results
suggest that acclimatization to temperature explains part of the population vari-
ation in hot flash frequency. Following Freedman’s hypothesis, the findings imply
that the thermoneutral zone (between shivering and sweating) does not narrow
to quite the same degree among menopausal women living in warmer climates,
or that women in seasonal climates are more sensitive to temperature change,
compared with menopausal women living in colder or less seasonal climates.

In gathering data for figure 6.4 we were unable to control for BMI and occu-
pation (for example, working indoors versus working outdoors), because most
investigators do not publish those variables. Thus the role of fat as an insulator
and the role of cultural buffers such as air conditioning and central heating
could not be addressed. In addition, if developmental acclimatization (adapta-
tion to the environment) is responsible for physiological changes affecting hot
flash frequencies, then hot flash frequencies would reflect country (or latitude)



146 CHAPTER SIX

90

80

70

60

50

40

30

Hot flash frequencies

20

10

0 | | | L |
-20  -10 0 10 20 30

Mean temperature of the coldest month
FIGURE 6.4 Variation in hot flash frequency in relation to temperature of the cold-
est month (Sievert and Flanagan 2005). Circles represent studies where women were
asked about hot flashes during the two or four weeks before interview. Stars represent
studies where women were asked about hot flashes during the six months or year
before interview, or “ever.”

of origin rather than country (or latitude) of residence, a hypothesis difficult to
test with the data available. Clothing customs may also affect degree of acclima-
tization. A final concern is that the season in which the data were collected was
not always published. If acclimatization effects are short term, they may not be
adequately examined without controlling for the season of data collection. Nev-
ertheless, it appears that the mean daily temperature of the coldest month of
the year explains about 29 percent of the variation in hot flash frequency, per-
haps due to the process of acclimatization.

Ethnicity

Few studies have compared variation in hot flash frequency between women of
different ethnicities living in the same location. Flint and Garcia (1979) showed
that middle-class Cuban American women in New Jersey reported more symp-
toms in relation to menopause than did middle-class Jewish American women
living in the same state. On the other hand, Madeleine Goodman (1980) did not
find a difference in symptoms reported by Japanese American and white American
women living in Hawaii. More African American than white women reported
hot flashes in Philadelphia (38 percent versus 25 percent, p = 0.01), but ethnicity
did not predict variation in hot flash frequency after controlling for FSH levels,
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anxiety, alcohol use, BMI, and parity (Freeman et al. 2001). In the multisite
SWAN study, African Americans recruited from Pittsburgh, Boston, Detroit, and
Chicago reported more hot flashes/night sweats (45.6 percent, n = 3,650) com-
pared with Hispanic women recruited from New Jersey (35.4 percent, n = 1,712),
Chinese women from Oakland (20.5 percent, n = 542), Japanese women from
Los Angeles (17.6 percent, n = 707), or white women from all seven sites (31.2
percent, n = 3,650) (Gold et al. 2000). In logistic regression analyses, control-
ling for age, education, health, and ability to pay for basics, African American
women were significantly more likely to report a vasomotor symptom than
white women, and women of Japanese and Chinese ethnicity were significantly
less likely to report a vasomotor symptom than white women measured at the
same site. Hispanic women did not differ significantly from non-Hispanic white
women at the same site (Avis et al. 2001).

Smoking Habits, Coffee, and Alcohol Intake

A number of studies have noted a link between smoking and hot flashes (Avis,
Crawford, and McKinlay 1997; Dennerstein et al. 1993; Freeman et al. 200T1;
Schwingl, Hulka, and Harlow 1994; Sievert et al. 2002; Staropoli et al. 1998), so
that women who smoke are more likely to report hot flashes. These responses
could be due to the antiestrogenic effect of smoking (Baron and Greenberg 1987;
McMahon et al. 1982). On the other hand, not all studies have noted a link
between hot flashes and smoking (Guthrie et al. 1996).

Caffeine has been characterized as a trigger for hot flashes in some studies
(Sievert and Hautaniemi 2003); however, Guthrie et al. (1996) found that women
experiencing hot flashes several times a day had a lower mean intake of caffeine
compared with women who had experienced no hot flashes in the past two weeks.
In our clinical study of hot flashes by sternal skin conductance in Puebla, Mexico,
we found that smoking and coffee intake were highly correlated. When both
smoking and coffee consumption were entered into regression models, coffee was
selected as the significant predictor of subjective hot flashes. Note that coffee was
a significant predictor of subjective, not objective, hot flash experience. We con-
cluded that coffee intake and associated smoking habits may affect the percep-
tion of hot flashes in a way that is dissociated from the objective measurement of
sweating by sternal skin conductance (Sievert et al. 2002). In other words, coffee
intake was significantly associated with the perception of hot flashes, whereas cof-
fee intake was not associated with the objective demonstration of a hot flash by
sternal skin conductance. Women who drink coffee may feel more hot flashes.

Alcohol intake has also been associated with higher hot flash frequencies
in some (Freeman et al. 2001; Schwingl, Hulka, and Harlow 1994; Sievert et al.
2006) but not all (Guthrie et al. 1996) studies. There is general consensus that
alcohol raises estrogen levels (Gill 2000); therefore one might expect fewer hot
flashes with moderate alcohol consumption.
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Socioeconomic Status and Education Level

From a biocultural perspective, the relationship between education or socio-
economic status and hot flash frequency is more difficult to explain than, for
example, the relationship between smoking habits and hot flash experience.
However, women with less education are significantly more likely to experience
hot flashes at menopause (Avis, Crawford, and McKinlay 1997; Dennerstein et al.
1993; Gold et al. 2000; Schwingl, Hulka, and Harlow 1994; Wilbur et al. 1998). For
example, in a study of hot flashes among African American and white women in
Philadelphia, 51 percent of women with less than a high school education
reported hot flashes, compared with 29 percent of women with a high school
education or more (Freeman et al. 2001). Both ethnicity and education were sig-
nificant risk factors for hot flashes in multivariate logistic regression models
(Grisso et al. 1999).

Consistent with these findings, women with fewer years of education in
Puebla (n = 755) were significantly more likely to report hot flashes and cold
sweats. However, in the clinical study of hot flashes among a subset of women
(n = 67), women with more years of education were more likely to demonstrate
hot flashes via sternal skin conductance.

Prolonged Lactation

It has been hypothesized, on the basis of cross-cultural observations, that hor-
monal fluctuations of the perimenopause are masked by circulating levels of
prolactin and oxytocin when women breastfeed their last infant into the peri-
menopausal period (Lancaster and King 1992; Lancaster and Lancaster 1983). It
has been difficult, however, to test this hypothesis within a population. In the
clinical test of hot flashes carried out in Puebla (n = 67) there was a relationship
between subjective hot flash experience and duration of breastfeeding the last
child—women who breastfed for a shorter period of time were more likely to
report hot flashes (Sievert et al. 2002).

However, this relationship was not demonstrated among the 755 women
interviewed in the community sample. One reason for this was the high rate of
tubal ligations within this population (42.5 percent), carried out at an average
age of thirty-three years. Hence, only 19 percent of the sample had given birth
after the age of thirty-five. Women with a last birth at thirty-five years or later,
who breastfed their last child for twelve months or longer, were just as likely to
report hot flashes (53 percent, 26/49) during the two weeks prior to interview as
were women who had given birth to their last child prior to age thirty-five or
who had not breastfed for an entire year (51 percent, 302/590) (Sievert 2003).

Diet
Diet has been a particularly confusing area of study in relation to hot flashes.
The interest in diet and hot flashes increased dramatically after Margaret Lock’s
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report that women in Japan had fewer and less severe menopausal symptoms
than woman in the United States and Canada (Lock 1993). It was suggested by
many investigators that Japanese women had fewer hot flashes because of the
high amount of soy they were eating. Soy is rich in phytoestrogens (plant estro-
gens). Phytoestrogens have chemical structures that are very similar to estro-
gens produced by the body, and they exert similar, but weaker, chemical effects.
The three classes of phytoestrogens are coumestans (sprouts), lignands (whole
grains, fruits, vegetables, flaxseed), and isoflavones (soy beans and legumes)
(Adlercreutz et al. 1992; Knight, Lyons Wall, and Eden 1996). The consumption of
phytoestrogens influences estrogen metabolism (demonstrated in metabolite
excretion) and serum hormone concentrations (Brooks et al. 2004). Because
Japanese women have higher levels of estrogen excretion, it was thought that if
women in the United States ate soy, they would have fewer hot flashes; however,
short-term studies of soy-product versus placebo consumption and hot flashes
have been disappointing (Lu, Tice, and Bellino 2001).

In Puebla, we asked women how many times during the past two weeks they
had eaten any of a list of foods. The list included commonly eaten foods that are
high in phytoestrogens. For example, during the two weeks before interview, 86
percent of the women ate beans across an average of nine days; 51 percent drank
atole, a drink made from corn, wheat, or rice, an average of six days; 32 percent ate
garbanzo beans an average of one day; and 21 percent ate some sort of soy product
an average of four days. In contrast to our expectations, beans, garbanzos, and
soy were not associated with hot flash frequency, but women who drank atole
were significantly less likely to report hot flashes compared with women who did
not drink atole. When I returned to Mexico, I asked Mexican friends and colleagues
why this might be so. Atole has phytoestrogens, but compared with soy beans or
flaxseed the phytoestrogen content of atole is very low. A number of women
gave me the same explanation. They said that atole warms the body, so women
don’t notice their hot flashes. These remarks deserve further investigation.

Body Mass Index

As early as the sixth century in Byzantium, variations in age at menopause were
noted in accord with body weight (Amundsen and Diers 1973). Contemporary
researchers suggest two hypotheses to explain the dual, opposite associations
observed between BMI and hot flashes. One hypothesis is endocrinological
(hormonal). Heavier women tend to have higher concentrations of estrogens
and leaner women tend to have lower concentrations of estrogens because
androstenedione (an androgen) is converted to estrone (a weak estrogen) by
adipose tissue. In addition, Sylvia Kirchengast and colleagues Hartmann and
Huber (1996) found that the sex hormone binding globulin (SHBG) is negatively
correlated with body fat in premenopausal women. If heavier women have less
SHBG, that means that more sex hormone is unbound, or free, in the body’s
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circulation. In other words, heavier women may have more biologically active,
unbound estrogen. Relatedly, women with high levels of obesity have lower levels
of FSH (Huerta et al. 1997; Velasco et al. 1990), and in postmenopausal women, LH
and FSH correlate negatively with body fat. Kirchengast and colleagues (1996)
explain this negative correlation with the observation that heavier women pro-
duce more estrogen in their body tissues and, therefore, have lower gonadotropin
levels, because there is more negative feedback on LH and FSH secretion. The
higher concentrations of estrone in heavier women are thought to diminish
hot flashes. Support for this hypothesis is seen in studies where leaner women
have been found to have more hot flashes (Campagnoli et al. 1981; Erlik,
Meldrum, and Judd 1982; Guthrie et al. 1996; Huerta et al. 1995; Schwing], Hulka,
and Harlow 1994).

The alternative hypothesis could be called biophysical: women who experi-
ence hot flashes have a narrower thermoneutral zone—the zone between sweat-
ing and shivering as shown in figure 6.3—compared with women who do not
experience hot flashes (Freedman 2002; Freedman and Krell 1999). This hypoth-
esis posits that heavier women have more insulation, therefore a narrower ther-
moneutral zone, and consequently more hot flashes. This hypothesis is supported
by many studies in which heavier women have a higher frequency of hot flashes
(Carpenter et al. 1998; Chiechi et al. 1997; den Tonkelaar, Seidell, and van Noord
1996; Freeman et al. 2001; Sternfeld, Quesenberry, and Husson 1999; Wilbur
et al. 1998). In other studies there is no association between BMI and hot flash
frequencies (Grisso et al. 1999; Staropoli et al. 1998), or the association is not pres-
ent in late perimenopausal or postmenopausal women (Gold et al. 2000).

In Puebla, women with hot flashes during the two weeks before interview
were, on average, heavier (29.2kg/m?, s.d. 4.5) than women without hot flashes
(28.6kg/m?, s.d. 4.6), although the difference was not significant (p = 0.07).
Women in the top half (>28.6 kg/m?) of the BMI distribution were significantly
more likely to report hot flashes (53.8 percent) during the two weeks prior to
interview compared with women in the lower half of the BMI distribution (46.5
percent, p < 0.05). Heavier women were also more likely to report episodes of
cold sweats (34.6 percent versus 26.6 percent, p < .05). These findings support
the insulation hypothesis, that hot flashes are associated with a greater amount
of body insulation and perhaps a narrowed thermoneutral zone.

At present, one can only conclude that the relationship between BMI and
hot flashes is still unclear. Different populations demonstrate different associa-
tions (positive, negative, and none).

Stressful Life Events

After a broad review, M. S. Hunter (1993:43) concluded that among the most rel-
evant factors influencing a woman’s experience at menopause are her social sit-
uation and her experience of stressful life events. In Peru, satisfaction with
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principal life roles was the most important factor associated with attitudes
toward menopause (Barnett 1988). In Ledn, Guanajuato, Mexico, perimenopausal
women from middle to low socioeconomic levels identified attitudes toward
sexuality and family function as the most important factors associated with anx-
iety (breathlessness, palpitation, tremor, agitation) for menopausal women
(Huerta et al. 1995). Other studies have demonstrated the effect of marital
(dis)satisfaction on health (Finkler 1994; Kerns et al. 1990), and extensive inter-
views in Puebla also point to the importance of marriage and family in determin-
ing a woman’s general well-being and attention to the symptoms of menopause.
As Hilma Grangvist noted in 1931, “above all” marriage “is so important and works
so much change in the conditions” of women’s lives (Grangvist 1931:22).

During the summer of 2004, while monitoring hot flashes in Puebla, a
number of my conversations with women drifted to the topic of men. Husbands,
these women complained, become “andropdusicos” (they have a shortage of
male hormones) and don’t want to accept this about themselves. For this rea-
son, men look for younger women. In contrast, “la mujer no busca eso” (the
woman does not look for that). One fifty-year-old married woman explained to
me that menopause is definitely more difficult if a woman has problems with
her husband. She has more anxiety, loneliness, and lower self-esteem. A fifty-
four-year-old woman confided that her husband is leaving the house more
often. It is extremely upsetting to her, but what can she do? With age, a man
gains value. With age, a woman loses value, and her self-esteem falls. When I
asked my standard question during the interview, “What symptoms do you have
in relation to the end of menstruation?” she answered “I feel less valued—I feel
this strongly.” She also complained of hot flashes.

Socioeconomic difficulties are also associated with increased symptom fre-
quencies at menopause in a number of studies (Avis, Crawford, and McKinlay
1997; Kuh, Wadsworth, and Hardy 1997; Wilbur et al. 1998). For example, in the
multisite SWAN study, all symptoms associated with menopause were increased
in women who reported difficulty paying for basic amenities, and the prevalence
of symptoms increased with greater difficulty in meeting basic needs (Gold et al.
2000). Again, during the summer of 2004, a forty-five-year-old single mother in
Puebla who experiences hot flashes that soak her hair and make her whole body
hot explained that life is harder for single women because they can’t rest. “I
can’t. I feel bad, I have a headache, I take an aspirin and continue to work. I'm
alone with no one to support me. Jobs go to the young people and there are so
many young people.” This woman was looking forward to the end of her men-
struation, because “My head always hurts. I am always sick. But people say that
when menstruation stops, that’s when you feel better.” Other women similarly
connected difficulties at menopause to work-related stress. A fifty-year-old
mother of three would like to return to secretarial work but, she explained,
women older than forty-five cannot find work. She said that the job hunt “makes
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me feel like an old woman.” Finally, a forty-seven-year-old mother of three
thinks that there is probably a connection between her colitis, her hot flashes,
and stress related to lack of money. Her husband recently left for the United
States, but he has been sending little money home.

Stress was also a topic of conversation during pilot interviews in Hilo,
Hawaii, but the conversations did not linger on difficulties with men. Women
explained to me that stress did not necessarily make their menopause more dif-
ficult. Instead, the transition to menopause seemed to intensify the stress that
they experienced in other parts of their lives. As one fifty-seven-year-old
Chinese American woman explained to me, she practices breathing deeply and
calming herself down, now that she is going through menopause, to avoid over-
reacting when family problems arise.

Cultural Attitudes

Attitudes are often assessed by administering agreement scales in conjunction
with statements about menopause or aging (Avis, Crawford, and McKinlay 1997;
Davis 1983; Hemminki, Topo, and Kangas 1995; Neugarten et al. 1963). Table 6.4
provides an abridged statement list developed in Chicago by Bernice L. Neugarten
and colleagues. For each statement, respondents are asked to check whether they
(1) agree strongly, (2) agree to some extent, (3) disagree somewhat, or (4) disagree
strongly (Neugarten et al. 1963). First published in 1963, this symptom list is now
forty years old, yet it continues to be widely used in its original or modified form
(Avis, Crawford, and McKinlay 1997; Bell 1995; Sommer et al. 1999).

Davis (1986) found that Newfoundland women were unable to answer ques-
tions that required choosing between degrees, such as “definitely agree, agree,
don’t so much agree, and do not agree.” I believe that many Mexican women in
Puebla would also have this difficulty. Instead, a different type of attitudinal
measure was developed and validated by Bowles (1986) as an alternative way to
measure attitudes without requiring study participants to agree or disagree with
lists of positive and negative statements. Bowles’s list of dichotomies uses a
seven-point scale to indicate the degree to which women think each adjective
relates to feelings a woman may experience during menopause. The lead-in
phrase is, “During menopause a woman feels . . .” The twenty adjective scales are
listed in table 6.5. This list of dichotomies can also be presented as a forced
choice—either/or (Sievert and Espinosa-Hernandez 2003).

Researchers have repeatedly demonstrated that premenopausal women hold
more negative attitudes toward menopause than do postmenopausal women
(Bowles 1986; Gannon and Ekstrom 1993; Neugarten et al. 1963; Sievert and
Espinosa-Hernandez 2003; Sommer et al. 1999; Wagner et al. 1995). Among stud-
ies that have directly examined symptom experience in relation to attitudes, it
has been shown that premenopausal negative beliefs about menopause predict
depressed mood at the time of menopause (Avis and McKinlay 1991; Dennerstein
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TABLE 6.4
Attitudes toward Menopause Checklist

Menopause is an unpleasant experience for a woman.

Women should expect some trouble during the menopause.

In truth, just about every woman is depressed about the change of life.
Women generally feel better after the menopause than they have for years.

A woman gets more confidence in herself after the change of life.

After the change of life, a woman feels freer to do things for herself.

Many women think menopause is the best thing that ever happened to them.

Going through the menopause really does not change a woman in any
important way.

Women who have trouble with the menopause are usually those who have
nothing to do with their time.

Women who have trouble in the menopause are those who are expecting it.
Women worry about losing their minds during the menopause.

A woman is concerned about how her husband will feel toward her after the
menopause.

A woman in menopause is apt to do crazy things she herself does not
understand.

Menopause is a mysterious thing which most women don’t understand.

If the truth were really known, most women would like to have themselves a
fling at this time in their lives.

After the menopause a woman is more interested in sex than she was before.

Source: Neugarten et al. (1963).

et al. 2000; M. S. Hunter 1992). With regard to hot flashes, Avis, Crawford, and
McKinlay (1997) found that women who agreed with the statement “Many women
become depressed or irritable during the menopause” demonstrated a higher
hot flash/night sweat frequency. Women who agreed with the statement “Many
women with many interests in life hardly notice the menopause” demonstrated
lower frequencies of hot flashes/night sweats. Dennerstein et al. (1993) also
found a greater frequency of vasomotor symptoms associated with negative atti-
tudes toward aging or menopause.

In Puebla, we investigated “how a woman feels during menopause.” Only
seven items were chosen from the list in table 6.5 (Bowles 1986) for inclusion in
the Puebla survey and the items were presented as dichotomies (for example,
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TABLE 6.5

Menopause Attitude Scale
Important—unimportant Unattractive—attractive
Passive—active Pessimistic—optimistic
Clean—dirty Full-empty
Fresh—stale Pleasant—unpleasant
Dumb-intelligent Ugly—beautiful
Sharp—dull Needed—unneeded
Unsure—confident Useful—useless
Worthless—valuable Interesting—uninteresting
High-low Unsuccessful-successful
Strong—-weak Alive—dead

Source: Bowles (1986).

secure or insecure) (Sievert and Espinosa-Hernandez 2003). The majority of
respondents said that a menopausal woman feels “insecure” (66 percent) and
“unattractive” (53 percent). Reasons for feeling unattractive included weight gain
at menopause. Complained one fifty-seven-year-old respondent, “la menopausia
engorda una” (menopause makes one fat). A fifty-one-year-old woman explained
that she feels unattractive because of her hot flashes and the “sudor feo” (ugly or
awful sweat).

On the other hand, the majority of respondents also said that a menopausal
woman is “complete” (62 percent), “necessary” (77 percent), and “successful”
(75 percent). In Puebla, women are the primary caretakers of children—until
those children marry, maybe in their late twenties or early thirties. Middle-aged
women are active caretakers of grandchildren; they maintain extended family
relationships and care for ill family members. Among women who chose the
word “necessary,” a fifty-one-year-old respondent added “for my children.” A fifty-
three-year-old said that she was “indispensable.” Significantly more naturally
postmenopausal respondents (n = 254) described a woman during menopause
as “secure” or a “success,” compared with women who had menopause by
hysterectomy (n = 163) or premenopausal women (n = 303), p < .05. Natural
menopause may bring a comforting sense of closure to some reproductive roles.

Descriptions in Puebla of a woman during menopause as “insecure,”
tractive,” “empty,” “unnecessary,” “boring,” or “dead” were not associated with a
greater frequency of hot flashes. Only respondents who described the menopausal

unat-
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woman as a “failure” were significantly more likely to report hot flashes (Sievert
and Espinoso-Hernandez 2003).

Medicalization

One question raised by the literature is whether or not women in all cultures
experience hot flashes in the same way (Kronenberg 1990). Perhaps women do
not pay attention to their hot flashes, or do not label a particular sensation to be
a hot flash, in cultures where menopause is not a medical event. For example,
Yewoubdar Beyene (1986, 1989) found no evidence of hot flash experience
among the rural Maya of Yucatdan, Mexico, despite hormonal changes with age
that were very similar to those measured in the United States (Martin et al. 1993).
Beyene, an anthropologist, lived in the Maya village of Chichimilé, population
2,300, near the city of Valladolid, for twelve months, asking questions about
menarche, menstruation, and menopause. In contrast, Canto-de-Cetina, a Maya
gynecologist, interviewed postmenopausal women in two Yucatan villages,
twenty-eight kilometers and forty-two kilometers from the city of Mérida, and
reported hot flash frequencies of 28 percent and 33 percent. Canto-de-Cetina
and her colleagues (1998) carried out their study in response to Beyene’s sur-
prising results. Canto-de-Cetina knew from her medical work near Mérida that
Maya women did, in fact, report hot flashes in relation to menopause.
Did the women interviewed by the gynecologist have more contact with the
health care system? Were they more strongly influenced by the medicalization of
menopause?

The concept of medicalization refers to the process whereby aspects of
everyday life come under medicine’s supervision and influence (Zola 1972,
1983). Through medicalization, the labels “healthy” and “ill” are applied to
aspects of human experience that had previously been outside of medicine’s
domain (Verweij 1999). Medicalization extends the boundaries of medicine by
defining experiences in medical terms and by “treating” conditions through
medical intervention (Conrad 1992), but it is important to point out that
medicalization is an interactive process in which patients participate (Conrad
1992; Griffiths 1999; Purdy 2001; Riessman 1983). The medical management of
menopause and the use of HT have been common foci of the critiques of med-
icalization (Backett-Milburn, Parry, and Mauthner 2000; Bell 1987; Griffiths
1999; Kaufert 1988; Kaufert and Gilbert 1986; Kaufert and Lock 1997; Komesaroff,
Rothfield, and Daly 1997; Lock 1993; MacPherson 1985, McCrea 1983; Palmlund
1997a; Rueda 1997; Woods and Mitchell 1999; Worcester and Whately 1992).

Female biology, more so than male biology, is aggressively “treated” by
medicine (Foster 1995; Riessman 1983), and in the 1990s HT became increas-
ingly common in the United States (Palmlund 1997b; Woods et al. 1997) as well
as in parts of Europe (Rozenberg et al. 2000) and Latin America. For example, in
1999, in the city of Puebla, Dra. Julia Moreno Pacheco spoke on the radio once a
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month, appeared on TV once a month, and gave an educational conference
once a month in a downtown hotel. Her goal was to educate the women of
Puebla about chronic diseases associated with menopause (and the benefits of
HT). In addition, health concerns associated with menopause are featured
prominently in Mexican women’s magazines.

The medical management of menopause by HT was promoted through the
popular media, self-help books, epidemiology, medical journals, advertising,
professional medical societies, the medical profession, and the pharmacuetical
industry. The result of this promotion of HT was the creation of a mind-set that
linked menopause with not only an option but an obligation to prescribe HT.
This attitude was only recently challenged.

HT can result in continued menstruation, changed symptom experience,
and health concerns among women of menopausal age. During the 1990s, every
open-ended interview I carried out in western Massachusetts concluded with
the question: “Do you have any particular concerns, or do you anticipate (or
have you experienced) any benefits, with menopause?” Although the question
was carefully worded to target menopause, many women started their response
by saying, “Well, I don’t know whether or not to take hormones.” The concerns
most often voiced included osteoporosis, cardiovascular disease, fear of mem-
ory loss, and breast cancer—concerns women have learned to associate with the
end of menstruation as the result of the medicalization of menopause.

The treatment of menopause as an aspect of human variation, rather than
as a biomedical event, allows for greater theoretical, methodological, and inter-
pretive breadth. However, any biocultural investigation of age and symptoms
associated with the cessation of menses, particularly in an urban environment,
will be affected by the medicalization of menopause (Sievert 2003).

An Example of Medicalization: The Treatment of Hot Flashes

Many aspects of human variation, such as childhood growth or blood pressure,
enter the medical domain at measurement extremes. Menopause differs in that
not only are the extremes of variation cause for medical concern, but the entire
cessation of reproduction is treated as a disease event. Questions about varia-
tion in age and symptom experience at menopause take on immediate clinical
significance.

Physicians may prescribe HT for reasons ranging from the prevention of bone
loss, to the prevention of cardiovascular disease, to the delay of Alzheimer’s dis-
ease (Mueller, Jiménez Zerén Sanchez, and Leidy Sievert 2003).2 However, hot
flashes are the primary menopausal complaint for which women seek medical
treatment—they want relief from their symptoms (Kronenberg 1990), and hot
flashes are one of the primary reasons that physicians give for prescribing HT
(Elinson, Cohen, and Elmslie 1999; Hemminki et al. 1993; Mueller, Jiménez Zerén
Sanchez, and Leidy Sievert 2003).
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From a biocultural perspective, biomedicine is part of the “culture” that
interacts with the biology of menopause. One way that medicine interacts with
the biology of menopause is of course through the treatment of menopausal
symptoms. HT is an effective treatment for hot flashes, night sweats, and vagi-
nal dryness (Kronenberg 1994). However, menopause has a history of medical
attention that precedes the discovery of estrogen. During the nineteenth cen-
tury, for example, the “change of life” was considered to be a “critical period”
that determined the future mental and physical health of all women (Currier
1897; Tilt 1882). By the nineteenth century, hot flashes had long been attributed
to the menopause transition, or, more correctly, to the climacteric—the transi-
tion from the reproductive to the postreproductive phase of life.

Since the discovery of estrogen, menopause has been defined as a deficiency
disease, similar to diabetes or hypothyroidism (Bell 1987; McCrea 1983). Synthetic
estrogen replacement became widely available in the 1960s, prescribed so that
women could remain “feminine forever” (Wilson 1966), in part to improve the life
of their husbands (Cooper 1975; McCrea 1983). During the 1970s the use of estro-
gen declined dramatically, because of an epidemic of endometrial cancer that was
caused by women taking unopposed estrogen, that is estrogen alone (Kennedy,
Baum, and Forbes 1985). The use of estrogen therapy (ET) in countries such as
Finland continues to increase the risk of hysterectomies (Vuorma et al. 1998), as
it did in the United States prior to the use of estrogen/progestin combinations.

When the treatment protocol shifted in the United States to the use of
estrogen combined with progestin, HT gained popularity in the 1980s. Progestin
demonstrated protection against endometrial cancer, and HT was hailed, for a
second time, as a rejuvenator (Nachtigall and Heilman 1986). By 1992 all women
were urged to consider HT (American College of Physicians 1992) from the peri-
menopausal period until the effect of estrogens began to wane, sometime after
the age of seventy five (Ettinger and Grady 1993). Menopause became a risk fac-
tor for osteoporosis (Nuti and Martini 1993; Pouilles, Tremollieres, and Ribot
1993) and cardiovascular disease (Stevenson, Crook, and Godsland 1993) rather
than a disease in and of itself (Worcester and Whatley 1992). The strongest argu-
ments for the use of HT came from cost-benefit analyses that demonstrated
reduced social costs specific to osteoporosis and cardiovascular disease among
women taking the medication (Daly et al. 1994; Mishell 1989; Notelovitz 1989;
Utian 1978).

However, all of this changed as a result of two large prospective, randomized,
double-blind, placebo-controlled studies, the Heart and Estrogen/Progestin
Replacement Study (HERS) (Grady et al. 2002; Hulley et al. 1998) and the Women’s
Health Initiative (WHI) (Writing Group 2002). The WHI study was stopped in 2002,
in part because of the finding that oral estrogen plus oral progestin (Prempro)
increased the risk of coronary heart disease and stroke (Manson et al. 2003;
Wassertheil-Smoller et al. 2003). Another long-term study in the United Kingdom,
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Australia, and New Zealand (WISDOM) was stopped in 2002 because of the WHI
results (White 2002). Although the findings of the HERS and WHI study continue
to be debated, it is now widely acknowledged that oral estrogen plus oral prog-
estin increases the risk of breast cancer (Writing Group 2002). Researchers and
others interested in the debate for and against the widespread use of HT had been
aware of this risk since the mid-1990s (Collaborative Group 1997).

Menopause Induced by Chemotherapy

Women who have undergone chemotherapy are particularly predisposed to hot
flashes (Carpenter et al. 2002). Chemotherapy and/or radiation therapy used to
treat childhood cancers, breast cancer, cancer of the cervix, Hodgkin’s disease, or
systemic lupus can also result in an early end to reproductive function (Reichman
and Green 1994; Sonmezer and Oktay 2004; Stanford et al. 1987). According to
Sonmezer and Oktay (2004), 8 percent of female cancer cases occur under the
age of forty years, and chemotherapy during the premenopausal years can result
in irreversible damage to the granulosa and theca cells of the ovarian follicle as
well as to the oocyte (undeveloped egg). Studies of ovarian tissue have docu-
mented the extent of follicle loss following the use of chemotherapeutic agents
(Familiari et al. 1993).

Damage to the ovaries occurs not only through direct exposure to radiation,
such as abdominal or pelvic irradiation, but through scatter radiation even if the
ovaries are outside of the radiation field (Sonmezer and Oktay 2004). Radiation
causes a dose-related reduction in the ovarian reserve of primordial follicles
(Gosden et al. 1997). Older women are most affected by exposure to chemotherapy
and radiation, and are most likely to develop complete ovarian failure, probably
because they had fewer oocytes to start with (Schilsky et al. 1981). Relatedly, with
advancing age, permanent ovarian damage can be caused by smaller doses of
the chemotherapeutic agent. Even among younger women, however, ovarian
function will not necessarily return to normal after chemotherapy (Schimmer et
al. 1998).

Women who have undergone chemotherapy as part of their treatment for
breast cancer are particularly prone to hot flashes (Carpenter et al. 2002). In
addition to having an increased potential for early ovarian failure, women who
have undergone treatment for breast cancer often take tamoxifen. Tamoxifen
functions as an estrogen antagonist in the breast cells, decreasing estrogen lev-
els in the breast tissue.* This effect is helpful for women who have breast cancer
tumors that contain estrogen receptors, because tamoxifen slows the growth or
return of breast cancer. But as an estrogen antagonist, tamoxifen can cause
severe estrogen-deficiency symptoms, such as hot flashes. In addition, women
who have undergone chemotherapy for breast cancer demonstrate disruptions
in their daily hormonal rhythms and body temperature (Carpenter et al. 2001).
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Hot flashes are one of the most commonly reported symptoms among
women who have completed treatment for breast cancer (Carpenter et al. 1998;
Stein et al. 2000). Carpenter and colleagues (1998) found that 65 percent of
postmenopausal women treated for breast cancer reported hot flashes, and that
59 percent of women with hot flashes rated their hot flashes as “severe.” Hot
flashes were most severe in women with a higher BMI, in women who were
younger at diagnosis, and in women taking tamoxifen. Stein and colleagues
(2000) found a 40 percent hot flash rate among postmenopausal women with
breast cancer undergoing chemotherapy and radiotherapy treatment. Of those
women with hot flashes, 25 percent rated their hot flashes as “severe.” Women
with chemo- and radiation-induced hot flashes were younger, and the prevalence
of hot flashes significantly predicted poorer sleep patterns, more fatigue, and
worse physical health.

In a study comparing hot flash experience between breast cancer survivors
and women who had never had breast cancer, hot flashes were more frequent,
severe, distressing, and of longer duration among breast cancer survivors
(Carpenter et al. 2002). Consistent with the discussion above, more breast can-
cer survivors (79 percent) were postmenopausal (through natural, surgical, or
chemical means) compared with the women who had never been treated for
breast cancer (57 percent, p < .or). Significantly more breast cancer survivors
reported daily hot flashes (65 percent) in comparison with healthy women (16
percent) and, on a scale of zero to ten where 0 = not severe and 10 = extremely
severe, breast cancer survivors reported a higher overall hot flash severity of 3.8
(s.d. 3.0) compared with the healthy women’s score of 1.4 (s.d. 2.6, p < .0OI).

When breast cancer survivors reported doing something to alleviate their
hot flashes, they reported fanning themselves (71 percent), removing clothing to
cool off (64 percent), moving to a cooler environment (64 percent), and doing
nothing (21 percent). They also tried exercise (57 percent), vitamins (56 per-
cent), diet (30 percent), relaxation and other behavioral methods (24 percent),
herbs (9 percent), and massage (6 percent) to reduce the severity and frequency
of hot flashes. Breast cancer survivors reported their hot flash treatments to be
significantly less effective compared with those of healthy women (an effective-
ness of 4.7 versus 9.8 on a scale of 0 to 10) (Carpenter et al. 2002).

As more and more women survive cancers, the results of treatment—early
menopause and drug-related hot flashes—will be more common. For example,
while piloting a menopause survey in Hilo, Hawaii, with Dan Brown and Lynn
Morrison in the summer of 2004, I interviewed nineteen women recruited from
the university and a local elementary school and found that two (10.5 percent of
the sample) had undergone chemotherapy for cancer and were still trying to con-
trol the resulting hot flashes. This finding is a useful reminder that each cohort
of women has its own health-related history, and studies carried out over the
next decade will have many more cancer survivors compared with, for example,
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studies carried out in the 1970s and 1980s. Symptom experience at menopause
can be dramatically altered by chemotherapy and subsequent tamoxifen use. It is
critical that contemporary studies of menopause include questions about past
experience with chemotherapy or radiation treatments as more and more women
survive their cancers.

Putting It All Together

Why do hot flash frequencies vary so dramatically between and within popula-
tions? In Puebla, Mexico, we used logistic regression to examine many variables in
relation to hot flash frequency. Significant factors (p < 0.05) predicting hot flashes
during the two weeks prior to interview were postmenopausal status, a BMI of
more than 28.59 kg/m?, less education, abdominal cramps with menstruation,
having spoken with a physician about menopause, and having consumed less atole
during the two weeks before interview.

As this chapter demonstrates, the holism of the biocultural approach
means paying attention to a wide range of variables across a number of lifespan
trajectories. In Puebla, the significant factors predicting hot flash occurrence
included hormone levels (assuming that menopause status is a proxy for estro-
gen levels), BMI (a proxy for circulating estrogen levels as well as a measure of
body insulation), a history of abdominal cramps with menstruation earlier in
the lifespan, seeking medical advice (a less than ideal measure of medicalization),
and reduced consumption of one culturally specific food. Freeman et al. (2001)
used the same sort of logistic regression model to find the predictors of hot
flashes among African American and white women in Philadelphia, but came up
with a different list of explanatory variables: FSH levels, BMI, anxiety, alcohol
use, and number of children.

Because hot flashes are greatly affected by cultural context, every popula-
tion will produce a different set of explanatory variables, even if researchers use
the same methods. Is it acceptable for women to smoke? Do women have edu-
cational opportunities beyond eighth or ninth grade? Can older women find jobs?
Do women give birth early in their lifespan or late? What are the foods most
commonly eaten by women of menopausal age? What are the culturally specific
stressors that women must deal with every day? How do they feel about men-
struation and aging? What are the cultural messages about a woman’s value? Do
health care providers treat menopause as a disease state to be managed or as a
natural transition in an active and useful life? Some of these variables could be
collected in an etic, checklist sense for cross-population comparisons—for
example, smoking or age at childbirth—just as climate was compared in relation
to hot flash frequency across fifty-six populations.

In lieu of that type of broad comparison, all menopause researchers would
benefit from collecting the same variables for comparison within populations.
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Then we could ask why a variable may be a significant predictor of hot flashes in
one population, but not in another, knowing that all of a certain set of variables
have been examined. For example, in Puebla, did we examine alcohol con-
sumption in relation to hot flashes? (Not in the logistic model.) In Philadelphia,
did they examine abdominal cramps with menstruation in relation to hot
flashes at menopause? (Not in the same way. They asked whether or not women
experienced severe premenstrual distress, defined as premenstrual symptoms
that impaired usual functioning.) I am not suggesting that we need one single
standardized questionnaire for use in all cultures, but that we ask for the same
general information and collect the height and weight measurements necessary
for computing BMIs wherever we go.
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Conclusions and Future Directions

Why do human females experience a universal menopause followed by a very
long period of postreproductive life? Does nutrition explain variation in age at
menopause across populations, or is variation in age at menopause between
developed and developing countries wholly an artifact of different research
methodologies? Why do some women experience hot flashes while others do not?
Some populations have a higher frequency of hot flashes compared with others; is
social stress a key part of the explanation? The systematic study of menopause
across populations is still a relatively young area of research, but as more investi-
gators collect similar dependent (outcome) and independent (predictor) vari-
ables, more comparisons will be possible, and our ability to tease apart—or to
better understand—the effects of biology and culture will improve. Systematic
comparisons that include biological variables are crucial to this effort. The Mel-
bourne Women’s Midlife Health Project, a study that combines traditional sur-
veys with hormonal measures, is an excellent model for researchers in other
populations (Dennerstein et al. 1993, 2000).

In addition to thinking about comparable variables, menopause researchers
should be aware of advancements in biomedicine’s growing ability to predict age
at menopause. Women’s experience of menopause, along with the ability to plan
late childbearing, will change if age at last menstruation can ever be accurately
predicted. Moreover, the impermanence of menopause, due to the success of
postreproductive pregnancies (using donor eggs) and the possibility of giving
birth from cryopreserved ovarian tissue, changes the meaning of the cessation of
menstruation. No longer does the cessation of menstruation have to signify the
end of fertility.

162
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Comparability

The study of menopause is a multidisciplinary endeavor because there is so
much to investigate—the evolution of menopause, age at menopause, variation
in symptoms associated with the menopausal transition. One consequence of
this multidisciplinarity, however, is a lack of comparability across study samples.
Before we can begin to draw firm conclusions about population variation in age
at menopause and symptom experience during the menopause transition, we
need to improve the comparability of our work. This means comparability of the
data collected as well as comparability of the methods used in analysis.

Comparable Variables

We gain different information from cross-species and cross-cultural compari-
sons of age and symptom experience at menopause than we gain from the best
methods applied within one setting. The key to making these comparisons lies
in collecting a similar list of variables and carrying out similar analyses. Because
of its holism, the biocultural perspective lends itself to collecting a wide range
of variables; the focus of other theoretical frameworks restricts the range of vari-
ables collected.

For example, if Erin Flanagan and I could have controlled for BMI (kg/m?) in
our study of hot flashes (discussed in Chapter Six) in relation to latitude and
temperature, we would have had a much more robust study (Sievert and Flanagan
2005). BMI adds insulation to the body and probably affects the frequency of
hot flashes by narrowing the thermoneutral zone. But only a handful of the fifty-
six published studies of hot flashes that we used provided an average BMI for the
study population. To acquire these data, cultural anthropologists, sociologists,
psychologists, epidemiologists, and medical clinicians would need to measure
women’s height and weight at interview, variables that are quickly and easily col-
lected. The variables carry the same meaning in every cultural context (centime-
ters and kilograms) and, in the end, the information makes for much stronger
comparisons.

This position is not without debate. Melby, Lock, and Kaufert (2005) take the
position that “systematization and rigorous analyses are needed, but these will
lead us, not to the essence of menopause, but to what is relevant for comparative
purposes” (507). These investigators are concerned that standardized question-
naires will impose a universal menopausal framework on women’s experiences
and, as a consequence, variation will be missed or dismissed. Yet anthropologists
should be able to do both—collect comparable data and pay attention to the cul-
tural and biological particulars of the population under study.

Simply collecting and publishing the same variables is not meaningful
when the characteristics or context of the variables are culture specific. For
example, smoking habits, alcohol intake, and educational opportunities differ
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in culture-specific ways, depending on women’s status, roles, and behavioral
norms. Therefore, when variables such as these are collected and published, the
discussion of context is equally important to help make sense out of contradic-
tory findings.

Comparable Methods

As a reviewer, I often read manuscripts from investigators who submit papers
reporting only the mean recalled age at natural menopause. Then, as a researcher,
I try to compare that information with published median ages computed by life
table analysis. This dilemma could be solved if researchers who publish mean
recalled ages at menopause would also publish the median age at natural
menopause as computed, relatively simply, by probit analysis. Researchers who
have the knowledge base, computer resources, and/or statistical collaboration
available to determine age at menopause using life table analysis should also pub-
lish probit medians. Then, at the very least, median ages at natural menopause as
computed by probit analyses could be compared across all populations.

Researchers across disciplines are often interested in the same phenome-
non, but sometimes speak different methodological languages. Particularly in
the United States, where researchers are not always mindful that population
variation is a global phenomenon, investigators often forget that their work will
be used for comparative purposes.

This concern also applies to the problem of where to draw the cutoff between
premature ovarian failure and natural menopause. As reviewed in Chapter Four,
some populations have a higher proportion of women who experience their last
menstrual period prior to age forty. Are all of these women suffering from a
pathological state? Probably not. Comparisons of age at menopause across popu-
lations need to be clear about where cutoffs have been drawn, and why.

Predicting Age at Menopause

The experience of menopause would change if women knew when in the lifespan
it was going to occur. Developing a hormonal test or refining sonographic images
to predict age at menopause is an active area of research. As discussed in Chap-
ter One, menopause occurs when a woman’s store of ovarian follicles is depleted.
As follicle numbers fall, hormone levels change (Rannevik et al. 1995). Elevated
levels of FSH early in the menstrual cycle is a commonly used marker of ovarian
aging, because elevated FSH levels may indicate a depletion of follicle reserves
(Burger et al. 2002; Randolph et al. 2004). This is the basis for the Menocheck
test. As discussed in Chapter Two, however, it is difficult for a woman to know
whether or not she is nearing her last menstrual period, because hormone levels
can vary dramatically every month during perimenopause. Many women have
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elevated levels of FSH long before they enter perimenopause; therefore FSH lev-
els alone cannot predict a woman’s age at menopause.

The rise in FSH levels suggests that FSH is slipping out from under the control
of inhibitory hormones, such as inhibin A and inhibin B. As discussed in Chapter
Two, inhibin B is produced by developing antral follicles during the reproductive
years. Levels rise early in the menstrual cycle, fall before ovulation, and are unde-
tectable in the late menstrual cycle. As women age, inhibin B levels in the early
menstrual cycle are diminished; therefore, in addition to levels of FSH, inhibin B
can also be used as a marker for the number of follicles in the ovary (Burger et al.
1998; Corson et al. 1999; Danforth et al. 1998; Seifer et al. 1997). But as with
FSH, these tests will not tell a woman when her perimenopausal period will end.
Antimiillerian hormone, produced in ovarian follicles by granulosa cells, has also
been used to assess ovarian reserves, since antimullerian hormone also declines
with increasing female age (De Vet et al. 2002; Van Rooij et al. 2002).

In addition to the measurement of FSH, inhibin B, and antimiillerian hor-
mone, another method being developed to assess ovarian follicular reserves is the
measurement of ovarian volume (Flaws et al. 2000; Pavlik et al. 2000). A recent
study merged the model of biphasic follicle decline discussed in Chapter One
(figure 1.3) with measures of transvaginal sonography. According to Wallace and
Kelsey (2004), ovarian volume in women aged twenty-five to fifty-one reflects
the number of follicles remaining in the ovary and, by using the model of bipha-
sic follicular decline, age at menopause can be predicted. These investigators
assume that follicular decline across the lifespan is biphasic; that variation in age
at menopause is due to a difference in follicle number at birth (not rate of atresia);
and that menopause occurs at about 50.4 years (on the basis of Treloar 1981).
These assumptions are problematic for a number of reasons. First, my colleagues
and I have argued that follicular decline is neither biphasic nor more rapid as
menopause approaches, but rather occurs at the same rate at the end of the repro-
ductive span (figure 1.4; Leidy et al. 1998). Second, difference in follicle number at
birth is one of three parameters determining age at menopause. The other param-
eters are variation in rates of atresia (demonstrated convincingly in relation to
smoking) and variation in the threshold number of oocytes needed to maintain
menstrual cyclicity. Third, as Chapter Four illustrated, age at menopause is an
aspect of human variation across populations. We are thus still a long way from
accurately predicting age at menopause for any individual woman.

Cohort Concerns

As Chapter Three reviewed, a cohort is a group of women born at approximately
the same time who share similar health habits, economic stresses, behavioral
norms, and diet preferences. The importance of cohort differences was illustrated
in relation to hysterectomies (where early cohorts underwent oophorectomies
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and later cohorts did not). In Chapter Six, the importance of cohort differences
was illustrated in relation to ovarian failure due to treatment by chemotherapy
and radiation for breast cancers, lymphomas, and other conditions. As cohorts
change, questionnaires need to be updated to take into account health habits (for
example, marijuana use) or chemical/radiation exposures not common in earlier
cohorts. It isn’t that women in earlier cohorts didn’t use marijuana, but mari-
juana use was less prevalent. Similarly, it isn’t that women in earlier cohorts
didn’t experience premenopausal breast cancer or lymphoma, but women are
now more likely to survive and to be experiencing the effects of chemotherapy,
which include an earlier age at menopause and elevated symptom frequency.

The Impermanence of Menopause

Two areas of clinical research are contributing to the reversal of menopause.
The first is the potential for continued ovarian function through auto-ovarian
grafts. The second is postmenopausal assisted pregnancy using donor eggs.

Fertility is a major concern for women who have survived cancer during
childhood or during the early reproductive years (Blumenfeld 2002; Revel and
Laufer 2002). Researchers have been working to preserve fertility and ovarian
function during chemotherapy (Blumenfeld 2002) or to restore fertility to women
after the damage has been done. One goal has been to remove, preserve, and
reimplant a woman’s own ovarian tissue.

Attempts at ovarian tissue cryopreservation and transplantation date back to
the 1950s. Initial studies were disappointing because glycerol, the only available
cryoprotectant, was ineffective for cryopreservation of human oocytes and ovar-
ian tissue (reviewed in Oktay 2001). With the advent of more effective cryopro-
tectants, animal studies were repeated and successful deliveries were reported in
a number of species (Candy et al. 2000; Gosden et al. 1994; Sztein et al. 1998). In
humans, resumption of ovarian endocrine function was demonstrated (Oktay and
Karlikaya 2000; Radford et al. 2001), and an embryo following subcutaneous
transplantation of cryopreserved ovarian tissue was reported (Oktay and
Sonmezer 2004).

Donnez et al. (2004) reported a live birth after the transplantation of cry-
opreserved ovarian tissue. In this case, five biopsy samples were taken from the
ovary of a twenty-five-year-old woman with Hodgkin’s lymphoma. The ovarian
tissue was frozen. Following chemotherapy, the woman experienced ovarian fail-
ure as assessed by elevated levels of FSH and LH and low levels of estrogen. To
reimplant the ovarian tissue, years later, a peritoneal window was created very
close to the ovaries and, seven days later, thawed ovarian tissue was pushed into
the peritoneal space. Follicular development and menstrual cyclicity returned.
Conception took place spontaneously following ovulation, nine months after
the reimplantation. The pregnancy resulted in the live birth of a healthy girl.
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Cornell University’s Weill Medical College in New York stores frozen ovarian
tissue from about sixty women, and several other fertility clinics offer similar
services for fees of $6,000 or more. “If the ovarian-tissue technique is perfected,
it could find other uses, doctors predict. For instance, some women may seek to
freeze parts of their ovaries while they are young in order to extend the age at
which they can reproduce” (Regalado 2004:B3).

In a second area of research, biomedical researchers have been working to
extend the length of the reproductive period by assisting peri- or postmenopausal
women carry pregnancies to term (Antinori et al. 1993; Sauer, Paulson, and Lobo
1992). From a lifespan perspective, older women accumulate difficulties that
may preclude late childbearing. These difficulties include endometriosis, tubal
obstruction subsequent to pelvic inflammatory disease, the production of sperm
antibodies, and the side effects of contraceptives. In addition, premature ovarian
failure (POF) or natural menopause brings about an end to childbearing. All of
these problems can now be addressed, to varying extents, through infertility
treatment (Benshushan and Schenker 1993; Bustillo et al. 1984).

While in vitro fertilization (IVF) success rates are very low for women older
than forty using their own eggs (Chetkowski et al. 1991; Meldrum 1993; Sauer,
Paulson, and Lobo 1992), oocyte donation has become a successful “treatment”
for menopause in women older than fifty (Antinori et al. 1993; Sauer et al. 1993) or
even sixty years of age (Antinori et al. 1995; Kolata 1997; Paulson et al. 1997). For
example, in one study sample, women seeking egg donation ranged from fifty to
fifty-nine years of age (mean 52.2 years). Their husbands ranged from twenty-
seven to seventy years of age (mean 47.8 years). Of fourteen couples assisted, eight
women had never had a child (Sauer et al. 1993).

Ethical concerns specific to postmenopausal pregnancy revolve around the
health of the woman and the future of the children. With age, there is an increased
risk of obstetric complication such as pregnancy-induced hypertension, gesta-
tional diabetes, and placenta previa;, maternal mortality; an increased rate of
chromosomal abnormalities in the oocytes; and an increased risk of fetal deaths
(Berkowitz et al. 1990; Breart 1997; Buehler et al. 1986; Cnattingius et al. 1992;
Fretts et al. 1995; Friede et al. 1988; Kirz et al. 1985; Lansac 1995; Maroulis 1991;
Meldrum 1993; Naeye 1983; Richardson and Nelson 1990; Schmidt-Sarosi 1998;
Stein 1985). In seventeen viable pregnancies detailed by Sauer et al. (1995), nine
were multiple gestations (six twins, one triplet, and two quadruplets selectively
terminated to twins), and complications were described in eight patients
(including gestational hypertension, gestational diabetes, and preeclampsia).
Regarding the health of the children, worries include whether or not aging moth-
ers can cope with the physical demands of childrearing (Belkin 1997), but this
ignores the fact that children have often been raised by grandparents (remember
the grandmother hypothesis for the evolution of menopause). Others worry that
older mothers will leave orphans (Benshushan and Schenker 1993). In response,
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it is pointed out that the expected lifespan has never been longer (Mori 1994)
and “there was no talk of orphans when only men could conceive into their sev-
enties or older” (Edwards 1993:1543).

In Conclusion

The wide range in age at menopause within any one population is not easy to
explain. To some extent, age at menopause is related to genetic inheritance
(Snieder, MacGregor, and Spector 1998). However, menopause occurs after fifty
years of living, or after the effects of gestation, infancy, childhood, adolescence,
and reproduction have taken their toll on the ovarian follicles. Because human
females store their eggs in their ovaries for all of that time, the eggs are affected by
biobehavioral factors such as smoking habits (Mattison et al. 1989)—perhaps of
their mothers as well as of their own. A lifespan approach allows the researcher to
investigate variation in age at menopause across, as well as within, populations.

One general observation can be made about age at menopause: variables
associated with age at menopause demonstrate similar within-population rela-
tionships across cultures. For example, smoking is associated with an earlier age at
menopause in the United States (Brambilla and McKinlay 1989), Mexico (Sievert
and Hautaniemi 2003), Finland (Luoto, Kaprio, and Uutela 1994), Italy (Parazzini,
Negri, and La Vecchia 1992), and Australia (Do et al. 1998). This association
suggests that the effect of smoking on age at menopause is primarily biological;
that is, smoking affects the ovaries directly or indirectly and shortens the repro-
ductive span.

Variables associated with within-population variation in age at menopause,
however, do not necessarily explain across-population variation in age at
menopause. For example, if smoking is associated with an earlier age at
menopause, one might think that populations with high rates of female smoking
would have the earliest ages at menopause, but this is not the case. In fact, the
opposite is often true. Part of the explanation is that smoking is not just a “bio-
logical” variable. In the United States, smoking is more common among women
of lower socioeconomic status. In Mexico, smoking is more common among
women of higher socioeconomic status. Differential access to health care, diet,
and other basics may also affect variation in age at menopause. Whenever we try
to understand the relationship between even the most seemingly straightfor-
ward variables and age at menopause, it is important to step back and ask about
correlated variables in the culture of which the study participants are part.

If determining reasons for variation in age at menopause is difficult, Chap-
ters Five and Six demonstrated that understanding variation in symptom fre-
quencies is even more so. This difficulty stems in part, from the many interacting
variables that need to be pulled apart. In addition, variables associated with
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symptom experience at menopause do not necessarily demonstrate similar
within-population relationships across cultures.

The study of menopause has never been more interesting. Researchers argue
passionately in defense of the grandmother hypothesis to explain the evolution
of menopause. With more comparable data, we should be able to draw cross-
population conclusions about variation in age at menopause. As it is, we know
more than ever before about the heritability of menopause and the effect of
health habits on ovarian stores. The cause of hot flashes is understood better
than ever before (that is, in terms of the narrowing of the thermoneutral zone),
but why one woman suffers while another woman can wear turtleneck sweaters
remains a mystery.

In addition to the biological advances that have taken place in recent years
(such as the discovery of inhibin A and inhibin B, the use of antimiillerian hor-
mone as a marker of ovarian reserve, the better understanding of the role of
neurotransmitters at the level of the hypothalamus), a better appreciation of
the role of attitudes and social stress has also developed. At the same time, in
the cultural arena of biomedicine, the often unquestioned dominance of hor-
mone therapy as a treatment for all menopausal women has come to an end.
Medical doctors are struggling to know what to prescribe. To make things more
complicated, medical advances have resulted in postmenopausal pregnancies
and a birth following the cryopreservation of ovarian tissue.

Menopause is a species-level trait. It demonstrates impressive population-
level variation that, ultimately, affects individual lives. It is the anecdotal evi-
dence that reminds me that all of this excitement—evolutionary argument,
statistical analysis, and biomedical advance—is more than an academic exercise.
As part of a pilot project in Hilo, Hawaii, in the summer of 2005, we recruited a
soft-spoken, premenopausal nurse to wear our ambulatory hot flash monitor. She
returned the monitor and said simply that she thought she had one hot flash, so
she pressed the marker buttons. We thanked her and went back to the university
to download the data, then returned the next day with the output and a box of
chocolate. The monitor had measured the conductance of electricity from one
electrode to another across her upper chest. The data output showed a straight
line for a couple of hours, and then a dramatic increase in the conductance of
electricity (due to sweating) that corresponded with the timing of her hot flash.
She studied the graphed results, and said simply, “So it’s not in my head!”

No, it’s not in our heads. In this text I have not minimized the discomforts
associated with menopause, and I have emphasized that hormonal changes can
only explain part of the story. Perhaps, if I had not worked for so long in Mexico,
I would try to spin hot flashes into positive “power surges,” as some observers
do. However, I have met some terrifically unhappy women who cannot sleep
through the night because they have to open windows, close windows, turn on
fans, turn off fans, and change sheets to cope with their sweating. They have,
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consequently or coincidentally, stopped sleeping with their husbands. Some-
times it is an angry husband who wants to speak to me, when I want to inter-
view his wife. I have met men who tell me they want to kill their wives, as if
that’s an understandable reaction on their part.

A biocultural perspective, coupled with a lifespan approach, provides a way
to understand which aspects of age at menopause and symptom experience are
genetic, which fall under hormonal control, and which are open to environ-
mental influence. A better understanding of the menopause transition within
and across populations can only improve the circumstances of women’s health,
in the broadest of all possible senses.



NOTES

CHAPTER ONE  INTRODUCTION

. As Mary Pavelka explained to me, identifying female macaques who have actually
stopped reproducing and are truly in a postreproductive stage of life is difficult. Often
researchers treat the time lag between the birth of the last infant and the mother’s
death as a postreproductive period, but it is not necessarily so: the mother may have
simply died during a regular interval between infants, and would have been able to
have more had she lived. To avoid this problem, Pavelka and Fedigan only considered
females to be postreproductive if they lived for a “long time” without having an infant
before they died. By a long time, they mean that the females’ time without having a
baby was significantly longer than any previous gap between births. For each female,
Pavelka and Fedigan looked at all of the intervals between infants and took the aver-
age, and then to this value added two standard deviations. Thus they classified a
female as postreproductive only if she lived significantly longer than her own mean
lifetime interbirth interval, without having a baby, before she died. This method
reduces the likelihood of categorizing females as reproductively terminated simply
because they died before having another baby (personal communication).

The perineum is the area between the genitalia and the anus that swells when the
female chimpanzee is fertile.

“Natural menopause” excludes menopause due to hysterectomy (which also results in
a permanent cessation of menstruation) or chemotherapy (which can result in the
loss of ovarian follicular activity).

The researchers note that blood samples for hormone levels were taken from pre-
menopausal women at different phases of the menstrual cycle as it was not possible
to synchronize the sampling of many women to a particular day of the cycle. This
was particularly true as the frequency of irregular bleeding intervals increased.
The authors go on to say, however, that “the large number of samples in the pre-
menopausal period from most of the women permitted, when appropriate, analysis
of data according to the various phases of the menstrual cycle” (Rannevik et al.
1995:105).

Because the standard deviation includes most but not all of the variation measured, a
few women will actually have FSH levels lower than 1pg/l and some will have levels
higher than 4 pg/L

. Although the word “symptom” is indicative of biomedicine’s tendency to pathologize
menopause, alternative words such as “complaints,” “discomforts,” or “indications”
can minimize the severity of some women’s experiences. In this book I use the word
“symptom” to avoid minimizing what, for some women, is a very difficult experience.
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At the same time, I recognize that many women have no “symptoms” at all, or very
mild discomforts.

Change in the regularity of menstruation (having periods closer or farther apart) is
used to classify women as perimenopausal, whereas volume of blood flow (heavy or
light) is not. However, many women may have either lighter or heavier periods as they
approach menopause.

This conventional wisdom was called into question by Baker (1986) in a discussion of
prosimians (small-bodied primates). Some prosimians apparently have “nests” of
developing eggs in their ovaries after birth. More recently, Johnson et al. (2004)
demonstrated that mice are capable of producing eggs after birth. The implications of
these discoveries for humans are not yet known.

Although physicians were mistaken on this point, there are plenty of other reasons to
encourage women to avoid having children at older maternal ages, such as an
increase in risk of miscarriage and an increase in the risk of bearing a child with chro-
mosomal abnormalities (Roberts and O’Neill 1995; Wood 1994).

I am grateful to my colleague Laurie Godfrey for pointing this out.

The political-economic perspective has a long, rich history in the biological anthro-
pology of Mexico.

This is an “etic” approach in the sense that standardized assessments are used to col-
lect factors such as symptoms or attitudes. These assessments are replicable. Emic
data, on the other hand, include understanding the intentions and meanings associ-
ated with particular behavior patterns within a local context. A meaning-centered
approach is culture-specific and far less comparable across populations.

I would argue that the highest frequency of hot flashes among married women without
children reflects a sadness related to not fulfilling cultural expectations. When women
were asked to describe a woman of menopausal age as a “success” or a “failure,” women
in Puebla who had not had children would often choose the word failure and sometimes
cry at that point while explaining that they had been unable to become pregnant. From
a biocultural perspective, this is similar to what Dressler (1996) measures—the discrep-
ancy between cultural expectation and behavior (here, the behavior of giving birth).
However, while giving birth is a biological event, it can also be considered an artifact of
culture, since access to medical services, for example, influences the biological outcome.
Reproductive span was computed as age at menopause minus age at menarche.

This figure is similar to the frequency of tubal ligation (44 percent) for all of Mexico
(CONAPO 2004).

CHAPTER TWO  THE BIOLOGICAL BASIS OF MENOPAUSE

It was discovered in the mid-1990s that there are actually two types of estrogen recep-
tors, ER-a and ER-B. Although they both respond to the same hormones, they are dif-
ferentially distributed in the body. For example, ER-B receptors are more prevalent in
certain areas of the brain and cardiovascular system (Enmark et al. 1997). This pattern
of distribution has been important for targeting the treatment of osteoporosis with-
out affecting other tissues like the endometrium (Fuleihan 1997).

Pulse frequency is the number of pulses that occur within a given period of time. Pulse
amplitude is the maximum value of a pulse. Think of frequencies as going across time
and think of amplitudes as going up and down (that is, as periodic variations in hor-
monal secretion).
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In contrast, in old female rodents the hypothalamus is the source of reproductive
function and decline. Unlike humans, the pituitary and ovaries remain functional in
old female rats as demonstrated by the transplantation of these organs from old rats
into young rats. The decline in dopamine and norepinephrine appears to be mainly
responsible for the loss of estrous cycles in aging female rats (Meites and Lu 1994).

To compute your own BMI, multiply your weight in pounds by 704.5 and divide by your
height squared (height in inches x height in inches). If you weigh 145 pounds and are
5'7"" tall, your BMI is 145 X 704.5 = 102152.5, divided by 67 X 67 or 22.8.

However, they also demonstrate a very low probability that a woman will die within
the first five years after a birth until she is very old.

This argument assumes a maximum lifespan potential of fifty (similar to current
chimpanzees) prior to the selection for a longer postreproductive life. Thus, the argu-
ment goes, in our species the body lived on, but the ovaries ceased functioning at fifty.

CHAPTER THREE ~ METHODS OF STUDY

The Human Relations Area Files were established in 1937 by the Institute of Human
Relations at Yale University under the direction of George P. Murdock and, after 1945,
Clellan S. Ford. The goal was “to organize in readily accessible form the available data
on a statistically representative sample of all known cultures—primitive, historical,
and contemporary—for the purpose of testing cross-cultural generalizations, reveal-
ing deficiencies in the descriptive literature, and directing corrective field work”
(Murdock et al. 1982:xxi).

In Berglund’s analysis menopause was understood in symbolic terms in association
with the cult of the ancestors. Among the Zulu, the departed ancestors, or “shades,”
were thought to exist in dreams and cause physical manifestations such as menstrual
blood. A woman had her father’s shades in her womb, causing the blood to come reg-
ularly each month. Old women who could no longer bear children were thought to
have been abandoned by their lineage shades. “They [the shades]| see that she is dry-
ing. So they leave her. The blood becomes less and less. . . . That is when they com-
mence becoming like men” (Berglund 1976:121).

Later researchers used different (life table) statistical techniques and limited the
same sample to women who experienced menopause between the ages of 44 and 56
years to achieve an estimated mean age at natural menopause of 50.5 years (Whelan
et al. 1990).

. Aswill be discussed further in Chapter Six, lack of interest in menopause did not extend
to the medical profession; physicians had been writing articles and books about
menopause since the mid-1800s (Lock and Kaufert 2001). By the 1940s, menopause was
beginning to be medically managed with estrogen (Lock 1993). By the 1960s, when the
first large-scale studies of age at menopause were being conducted in the Netherlands
and the United States, menopause was being widely treated with what was then called
estrogen replacement therapy (ERT) as a way to keep women young (Wilson 1966).
Despite Whitehead’s (1994) claim, Jaszmann was hardly the first to suggest a connec-
tion between psychological symptoms and ovarian status. “Involutional melancholia”
was a depressive disorder attributed to the menopause transition by Kraeplin in 1896,
and maintained as a diagnostic category in the Diagnostic and Statistical Manual of
the American Psychiatric Association until 1979 (H. Ford 1975). Involutional melan-
cholia is discussed further in Chapter Five.
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In a snowball approach participants are selected through networks of friends, relatives,
and acquaintances. A participant is asked to name other people who might be inter-
ested in participating in the study. Then those people are asked for names, and the list
snowballs from there. The limitation of this method is that it produces a bias toward
people who share similar characteristics, such as place of residence or socioeconomic
status. This may not be a problem if the study focuses on ethnic differences in symptom
experience, as in the SWAN study. However, it must be kept in mind that the snowball
technique cannot produce a random sample within a particular ethnic group.

Perhaps a small point, but it may be helpful to note that the British prefer to refer to
hot “flushes” while Americans prefer to experience hot “flashes.”

Beginning in 1994, I have lived in Puebla for periods ranging from one to eight weeks
each summer and, when possible, for one to three weeks in January as well.
According to the packaging, Mensifem is a nonhormonal treatment that contributes
to emotional balance and relieves the symptoms of menopause such as hot flashes
and sweating.

The Kupperman/Blatt Menopausal Index was developed to facilitate, for example, a
comparison of the efficacy of vitamin E (50-100 mg daily), ethinyl estradiol (0.05mg
daily), conjugated equine estrogens (1.25 mg daily), phenobarbital (15 mg three times
a day), and placebo (1 tablet daily) in treating menopausal symptoms. Note that the
dose of conjugated equine estrogens (Premarin) was double that prescribed today.
The index showed that the two estrogen preparations were equally effective, associ-
ated with an excellent response in 66.5 percent of the patients treated, compared with
24 percent of patients taking phenobarbital, 13 percent of patients taking vitamin E,
and 16 percent of patients taking placebo (Blatt, Wiesbader, and Kupperman 1953).

I am always surprised by the number of women who undergo a hysterectomy and do
not know if they still have their ovaries or not. For example, in a clinical study of hot
flashes carried out Puebla, Mexico, seven women thought that their ovaries had been
removed during a hysterectomy. To the contrary, blood tests showed that they were
still producing premenopausal levels of estrogen (Sievert et al. 2002), which indicated
that their ovaries were still there.

In Mexico, one traditional way believed to avoid hysterectomies following the diagno-
sis of a fibroid tumor is to buy a special clay and place a tortilla-shaped patty on the
lower abdomen every night. It is thought that the clay draws out the toxins and
shrinks the tumor.

Uterine artery embolization involves placing a small incision in the inner thigh to
thread a small catheter from the groin to the tiny blood vessels that nourish the
fibroid tumor. Microparticles are injected into the blood vessels to act like little plugs.
The idea is to shrink the fibroid without damaging the uterus.

CHAPTER FOUR  AGE AT MENOPAUSE

Alternatively, it may be more correct to say that an underlying mechanism associated
with both the trait of interest (say, number of births) and age at menopause exerts its
effect on age at menopause some time prior to the cessation of menstruation. Some
traits (such as pregnancy) probably do not have a direct effect on age at menopause.

Although it is a fun hypothesis, I have never collected adequate sample sizes to test
the effects of playing with X-ray machines in shoe stores on age at menopause.
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In humans, genes are arranged along 46 chromosomes—44 are autosomes and 2 are
sex chromosomes. Women are 46,XX. Men are 46,XY. Women with Turner’s syndrome
have only 45 chromosomes (45,X).

Even so, distributions in age at menopause and in ages of menstruating women are
rarely published. See Stanford et al. (1987) for an exception.

Some people use the term “secular” to describe unidirectional changes that are visible
across one generation, or even ten years, but Barry Bogin suggests using the term “time
trends” to describe change across shorter spans of time (personal communication).

The Cox model gives the likelihood that women in a particular exposure category
(such as women who smoke) will be menopausal relative to women in another cate-
gory (such as women who do not smoke) adjusted for other exposure variables (such
as history of pregnancy) (Cramer and Xu 1996). According to Susan Hautaniemi
Leonard, in Cox proportional hazards regression the dependent variable is the proba-
bility that an event will occur to an individual at a given time. For more details, see
Sievert and Hautaniemi (2003).

Some women elaborated on their responses to the structured food list to explain that
even though they came from a “humble” background, they had access to good food
because, for example, their family had a cow or their grandfather was a butcher. Child-
hood food intake was thus dissociated from social class for many women.
Interestingly, these measures of mental ability were not highly correlated with educa-
tional attainment.

CHAPTER FIVE ~ THE DISCOMFORTS OF MENOPAUSE

In Hong Kong perimenopausal women reported a higher frequency of depression (29
percent) compared with premenopausal (17 percent) or postmenopausal women (11
percent), p < .ol In Malaysia, postmenopausal women reported the highest frequency
of depression (35 percent) compared with premenopausal (21 percent) and peri-
menopausal (I percent) women, p < .oI (Boulet et al. 1994).

More specifically, it is the distal vagina, close to the opening, that is rich in estrogen
receptors. The same is not true of the inner vagina, because the cells of the inner
vagina have a different embryological origin. Vaginal dryness, then, most severely
affects the tissue at the vaginal entrance.

CHAPTER SIX  HOT FLASHES

Physiological studies show no change in blood pressure during a hot flash. Heart rate
does increase, but blood pressure stays the same.

My thanks to Elena Brown for this diagram.

HT does reduce bone loss, but is no longer recommended as a preventative for coronary
heart disease in women of any age or for the primary prevention of dementia in women
older than sixty-five (Manson et al. 2003; Shumaker et al. 2003; Writing Group 2002;
and the October 2004 Position Statement of the North American Menopause Society).
Tamoxifen can function as an estrogen agonist in other parts of the body, increasing
estrogen in, for example, the vagina and endometrium.
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