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Abstract
Researchers have found that reproductive events in which levels of estrogen increase or decrease
can influence the erﬁergence of psychological distress in some women, and it has been proposed
that some women may be more sensitive to hormonal changes across the lifespan (Brace &
McCauley, 1997; Deecher et al., 2008). Further, finger digit ratio (2D:4D) may serve as a
measure of prenatal hormonal exposure (Manning, 2008), and may be able to identify women
who are sensitive to particular hormone changes. Two hundred and ninety perimenopausal and
postmenopausal women completed a series of questionnaires pertaining to their menopausal
symptoms as well as the severity of both physical and emotional symptoms experienced during
past reproductive events (i.e., PMS, pregnancy, postpartum, and during oral contraceptive use).
Of these 290 participants, 100 completed a second portion of the study in which their finger digit
ratio was measured. Results partially supported the hypotheses. Mood symptoms experienced
during past reproductive events were predictive of mood symptoms during menopause. Negative
affect experienced prior to menstruation and during the postpartum period served as the best
predictors of menopausal mood symptoms. The severity of some physical symptoms
experienced during past reproductive events did predict the severity of menopausal physical
symptoms. Some symptoms experienced prior to menstruation (i.e., pain, lack of concentration,
water retention) and physical symptoms experienced during pregnancy were the best predictors
of menopausal physical symptoms. Women who sought HRT during their menopausal transition
did not have more severe past reproductive symptoms than those who did not seek HRT. Finger-
digit ratio was significantly associated with some menopausal symptoms, although the
relationship was not in the predicted direction. Limitations of the current study are reviewed

along with suggestions for future research.
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Past Reproductive Events as Predictors of Symptom Severity, Psychological Distress, and
Medical Treatment-Seeking During the Perimenopausal Period
Menopause is a time of significant physical change, which is often accompanied by
varying degrees of emotional adjustment. Although the endocrinology of the menopausal period
is relatively well understood, there is still some question regarding the relationship between
menopausal symptoms and symptoms experienced during other times of hormonal change. The
majority of menopausal symptom research has focused on depressive symptoms and how they
may be related to mood change during the premenstrual period and/or during the postpartum
period. Research investigating the possible link between physical symptoms across reproductive
events needs to be further developed. Further, finger digit ratio research is a relatively new and
exciting field that could be integrated into menopausal research. This research project will
examine both of these areas. In order to understand the menopausal experience and its effects on
the individual it is important to review the definition of menopause, the history of menopausal
research, the evolutionary theories that have emerged regarding menopause, and the
endocrinology of the menopause experiencve.
The term “menopause” is defined as the permanent cessation of menstruation resulting

from the loss of ovarian follicular activity (World Health Organization [WHO], 1981).
However, natural menopause cannot be confirmed until 12 months of amenorrhea have passed in
the absence of any pathological or physical cause that would terminate menstruation (North
American Menopause Society, 2006). The term premenopause refers to the entire reproductive
period prior to menopause, and postmenopause is the time frame occurring after the final

menstruation (WHO, 1981). Perimenopause includes the time when menstrual cycles become
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variable and continues for a year after the final menstrual period (WHO, 1981). This term is
often used in conjunction with the term “menopausal transition”.

The cessation of menstruation typically occurs between the ages of 40 to 58, with an
average age of 51 (North American Menopause Society, 2006). The mean commencement of the
perimenopausal transition is 47.5 years, with irregular menses continuing for approximately 4
years until the final menstrual period (McKinlay, 1996). However, the menopausal experience is
highly variable between individuals. For some women, menses may cease prior to the age of 40,
which is considered premature menopause (North American Menopause Society, 2006). Some
factors that are associated with an earlier age at menopause include current smoking, lower
education, lower socioeconomic status, and undernourishment (Speroff & Fritz, 2005).

Menopause is considered to be “induced” when the cessation of menstruation can be
attributed to the surgical removal of both ovaries (with or without hysterectomy) or iatrogenic
ablation of ovarian function due to chemotherapy or radiation (WHO, 1981). If only one ovary
is removed, the individual will not experience induced menopause, nor will she experience
symptoms if she undergoes a hysterectomy and the ovaries are not removed.

History of Menopause Research

Historically, menopause has been a topic of curiosity, although it was rarely discussed in
the social realm. It has only been in the past few decades that researchers have systematically
studied the menopausal process and its symptoms. The term “menopause” was derived from the
Greek words “men” (meaning “month”) and “pauses” (meaning “cessation”) (Utian, 1997). In
the 4™ century B.C., Aristotle and many other philosophers in classical Greece and Rome cited
the age of menopause to occur between 40 and 50 years of age. By the 7" century A.D., writers

were in accord that the minimum age for menopause was 35, the average age was 50 and the
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maximum age was 60 (Amundson & Diers, 1970). In the 19" and 20™ centuries, menopause was
considered a negative state associated with physical and mental illness, and was often
characterized by “hysteria” and other neuroscs (Banks, 2002). Treatments at this time were
aimed at alleviating psychological symptoms or curing the “diseases” that were thought to be
tied to the menopausal transition. Some of these treatments included mineral baths, cannabis,
opium, lead and mercurial purges, or blood-letting (Banks, 2002).

The treatment of menopausal symptoms has become gradually more scientific, and in
1896, three reports were published on the topic of hormone replacement therapy (HRT) (Utian,
1997). These treatments used ovarian tissue to alleviate menopausal symptoms, and encouraged
the development of other preparations such as ovarian, placental, and urinary extracts (Banks,
2002). These treatments were the precursors to modern HRT, and remained popular for 50
years. Estrone, estriol, estradiol, and progesterone were all identified and isolated in the 1920s
and 1930s, which lead to clinical trials and the prescription of hormones for disordered ovarian
function, menopausal conditions, infertility, schizophrenia, melancholia, and dermatitis, among
other disorders (Banks, 2002). The use of hormone replacement therapy became widespread in
the 1960s for the treatment of menopausal symptoms. HRT was promoted as a way to preserve
femininity and stave off the death of womanhood (Swartzman & Leiblum, 1987). The use of
HRT was estimated to have increased by 240 percent between 1962 and 1967, and continued to
rise until the late 1970s (Banks, 2002). However, its use sharply declined in the 1980s due to its
association with endometrial cancer. Sinée that time, HRT has become increasingly
controversial as it has also been associated with breast cancer, coronary heart discase, stroke, and
pulmonary embolism (Writing Group for the Women’s Health Initiative, 2002). Despite this

controversy, HRT remains a popular treatment due to increased availability and demand, as well
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as efficacy for treating menopausal symptoms. In recent years, it has become increasingly
acceptable to discuss the menopausal transition, a topic once considered to be unmentionable.
This can be demonstrated through the wealth of information in books, on the internet, and in the
media for women experiencing menopausal symptoms.
Menopausal Theories

Reproductive cessation has been documented in both human and non-human female
primates, lions, and a number of other mammals (Packer, Tartar, & Collins, 1998). Thus, human
females and some other mammalian females live for an extended period of time after their ability
to reproduce ceases. This is not true for all species, nor is it true for human males who can retain
their fertility until they are approximately 94 years old (Silber, 1991). The menopausal transition
is particularly noteworthy for humans because it serves as a significant outlier in normal
reproductive progression. Given that the life expectancy for females is 77.4 years (Statistics
Canada, 2008), women are living an average of 26 years after their ability to reproduce ceases
(i.e., one-third of their lives). Menopause seems to contradict the traditional evolutionary belief
that natural selection favours processes that maximize the number of offspring. Ultimately, the
cessation of reproduction would seem to interfere with this maximization.
By-Product Hypotheses

There are two general categories into which many theories of menopause fall: by-product
hypotheses and adaptive hypotheses (Kuhle, 2007). By-product hypotheses posit that
menopause is a result of other changes or occurrences that take place over time; it is not
necessarily beneficial (Kuhle, 2007). The first by-product hypothesis is the “lifespan artifact”
theory, which posits that women experience menopause because they are living longer due to

medical advances and associated decreases in mortality rates (Sherman, 1998). Ultimately,



13

menopause occurs because the lifespan has increased in mammals with a finite number of eggs
(Austad, 1994). During the second trimester, the ovaries in the human fetus have 7 million
ovarian follicles that have the potential to become eggs. When the infant is born, this number is
reduced to 40,000, and about 400 develop into eggs and are shed during the female’s lifetime
(Baker & Bellis, 1995). These eggs deplete throughout the lifespan, and eventually menopause
occurs when few eggs are left. In other words, the number of years that women are living is
increasing, but the number of eggs that a female produces cannot be changed - it is fixed at birth.

The second by-product hypothesis is the lifespan biological model. The lifespan
biological model differs from the lifespan artifact hypothesis because it emphasizes that human
egg cells are genetically programmed to live for a given period of time, rather than just “wearing
out” over time (Derry, 2006). Theorists that support this model explain that different cell types
in the body live for different amounts of time. For example, red blood cells live for months,
while brain cells survive through the lifespan of the individual (Derry, 2006). Ultimately,
menopause occurs because female egg cells are genetically pre-programmed to survive for
approximately 50 years. The self-destruction of these cells accelerates in a woman’s 30s and
continues until she is approximately 50 years old (Derry, 2006).

The third by-product hypothesis states that menopause developed as a result of an
increase in men’s lifespan. This “patriarch hypothesis™ posits that the longevity of women was
influenced by a “longevity allele” that was not located on the Y chromosome (Kuhle, 2007).
Consequently, female longevity increased and introduced menopause due to female egg

depletion (Kuhle, 2007).
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Adaptive Hypotheses

These hypotheses view menopause as a positively selected event during human evolution
because it served an adaptive purpose (Pavard, Metcalf, & Heyer, 2008). The first of these is the
“mother’” hypothesis, which states that it is more advantageous for women to stop reproducing
after a certain age because offspring are highly dependent on their mothers and the risk of death
linked to reproduction increases the chances that mothers will not survive to care for their new or
existing offspring (Pavard et al., 2008). Menopause is advantageous because it provides an
opportunity for women to stop reproducing in order to ensure the survival of their offspring.
This hypothesis is supported by the increasing maternal mortality rate as women age, as well as
the extreme dependency of young children (Pavard et al., 2008).

Similarly, the “grandmother” hypothesis stresses the importance of the cessation of
reproduction in favour of caring for offspring. However, this hypothesis stresses the importance
of a woman increasing her daughter’s fertility through food-sharing and other forms of support
(Pavard et al., 2008). After an offspring is born, a mother must devote an increased amount of
energy in order to care for a newborn, and may neglect other dependents. Menopause allows a
mammal to stop reproducing and focus their attention on their already-present offspring and the
children of their offspring (Alvarez, 2000). Again, menopause is an opportunity to increase the
chances that a woman’s genes will continue to be passed on.

A complement to the “grandmother” hypothesis is the “absent father” hypothesis. This
theory posits that increased maternal age and reduced paternal investment led to the evolution of
menopause (Kuhle, 2007). These theorists explain that reduced paternal investment resulted
from men’s preference for younger mates, as they have a higher reproductive value (Kuhle,

2007). Consequently, males would leave middle-aged females in order to reproduce with
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younger females. Reduced paternal investment would have also occurred due to the tendency of
men to die several years before women (Kuhle, 2007). Due to these two factors, men were
unable to care for their offspring, and women who had ceased reproduction were better able to
become the primary caregivers for their children, as they did not need to attend to a newborn.

Another adaptive evolutionary hypothesis states that menopause occurs to protect the
gene pool from the increase of birth defects with maternal age (Sherman, 1998). Therefore,
mammals have evolved to stop reproducing after a certain age in order to keep genetic defects
out of the population. Joseph and colleagues (2005) found that older maternal age was
associated with higher rates of preterm birth, perinatal mortality, and fetal-growth restriction (see
also Cleary-Goldman et al., 2005). Further, stillbirth rates increase from 2 percent (for young
women) to 8 percent for women over the age of 45 (Pavard et al., 2008). In addition to birth
complications, genetic defects in offspring become more prevalent as maternal age increases.
For example, the frequency of infants born with Down’s syndrome compared to normal births
increases from 1/1400 for women between the ages of 20 to 24 to 1/350 for women who are 35
years of age (Hook, Cross, & Schreinemachers, 1983).

Despite the ability of the above theories to explain why menopause may occur, a singular
unifying theory has yet to be developed.

Menopausal Endocrinology

After menarche and prior to the menopausal transition, women experience hormonal
fluctuations according to a 28-day cyclic pattern. In a regular menstrual cycle, ovarian estrogen
determines the cyclic pattern of both Follicle-Stimulating Hormone (FSH) and Luteinizing
Hormone (LH). Around the midpoint of the cycle, high levels of estrogen allow the walls of the

uterus to thicken and signal to the pituitary gland to release both FSH and LH. Typically,
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estrogen levels peak at day 12, and FSH and LH levels tend to peak at day 13 (Coulam, 1986).
After these hormones are released, ovulation occurs. During perimenopause, hormone levels
change significantly.

Natural menopause occurs because oocytes (eggs) in the ovary disappear over time and
the few remaining oocytes do not respond to gonadotropins such as LH and FSH. Because the
ovarian follicles become unresponsive, the pituitary gland is stimulated to produce increasing
amounts of FSH (Soares, Prouty, Born, & Steiner, 2005). Although there is evidence that
estrogen levels increase early in the perimenopausal period (Prior, 1998), these levels drop off
significantly throughout the course of the menopausal transition. Overall, both estrone (E1) and
estradiol (E2) levels decrease, and there is a shift from E2 to E1 being the dominant estrogen at
the time of menopause (Overlie, Moen, Morkrid, Skjeeraasen, & Holte, 1999). After menopause,
E1 is formed almost exclusively by the aromatization of androstenedione by the adrenal glands
as well as by the adipose tissue and muscle (Norman & Litwach, 1997). Further, inhibins,
(gonadal peptides produced in the ovarian granulosa cells) also decrease during the menopausal
transition. As estrogen and inhibin levels decrease, cyclic intervals begin to shorten and
ovulation becomes unpredictable (Soares et al., 2005).

Proposed Stages of Menopause

Prior (1998) developed 5 hypothesized phases of the perimenopausal transition in order
to integrate findings from previous studies and develop a frameWork to account for general
temporal changes. Phase A is hypothesized to last between 2 to 6 months and is a time of regular
ovulatory cycles (Prior, 1998). However, it is a time of increased symptoms prior to menses
such as breast tenderness, mood swings, and water retention (Prior, 1998). Women may also

begin to experience vasomotor flushes (VMS) and heavy menstruation during this time period.
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vHormonal characteristics include high levels of estradiol, normal FSH levels, and low inhibin
levels (Prior, 1998).

Phase B is hypothesized to last between 2 to 6 months and is a time of regular
menstruation although ovulatory disturbances commence (Prior, 1998). Menstrual flow tends to
increase during this time, and there is an increase in PMS symptoms. FSH levels begin to
increase during the follicular phase, estradiol levels are high and inhibin is low (Prior, 1998).

Phase C is postulated to be the onset of the perimenopausal transition and lasts for
approximately 1 or 2 years (Prior, 1998). Ovarian cycles become irregular during this time,
which is associated with unpredictable menstrual flow. Women tend to experience VMS more
often, especially during the waking hours (Prior, 1998). Hormonally, estradiol levels can
become quite high, but may also be normal or quite low in some women. Further, FSH levels
tend to be elevated while inhibin remains low.

Phase D occurs when menstrual periods become infrequent and persistent VMS appear
(Prior, 1998). This time frame is hypothesized to last for approximately 1 to 2 years, and is
associated with infrequent ovulation (i.e., less than 50 percent of the time). Menstrual symptoms
include spotting which may alternate with heavy menstrual flow (Prior, 1998). Estradiol levels
tend to be normal, but may fluctuate intermittently and become elevated. FSH and LH levels are
consistently elevated during this phase, and inhibin levels are low (Prior, 1998).

Finally, phase E occurs with the final menstrual period, and includes the year following
this event (Prior, 1998). Typically, women experience fewer PMS symptoms during this time,
but do experience an increased intensity of VMS. Estradiol and inhibin levels are low during

this period, while FSH and LH levels remain high (Prior, 1998).
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Another system has been developed by the North American Menopause Society (Soules
etal., 2001). This staging system consists of 8 separate stages of reproduction, and considers
menstrual cyclicity, endocrinology, symptoms, and fertility (Soules et al., 2001). Stages -5 to -3
represent stages of early to late reproductive fertility, where hormone levels are normal and
menstrual cycles are relatively regular (Soules et al., 2001). Stage -2 is the early perimenopausal
transition in which women experience variable cycle length (i.e., greater than 7 days different
than normal). Stage -1 is considered to be the late perimenopausal period in which women
experience greater than or equal to two skipped cycles (compared to their regular cycle length)
and an interval of amenorrhea lasting greater than or equal to 60 days (Soules et al., 2001).
During both of these stages, FSH levels are elevated. Stage 0 is the point in time when women
experience their final menstrual period, while stage +1 is broken into substages: +1A, which is a
period of time up until 12 months following the final menstrual period, and +1B, which is a time
period between 12 months and 4 years following the final menstrual period (Soules et al., 2001).
Finally, stage +2 is the late postmenopausal period that occurs 4 years following the final
menstrual period until the individual’s death (Soules et al., 2001).

It is important to note that the above phases are hypothetical, and the physiological and
hormonal experiences vary greatly between and within women. Progression through these
phases may not be linear for some women, and many may not experience all of the physiological
changes outlined above.

Androgens

In contrast to the sharp decline of estrogens during the menopausal transition, androgens

tend to decline steadily throughout the reproductive years and into the post-reproductive period.

This is due to an age-related decline in adrenal androgen production as well as a loss of the
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midcycle increase in ovarian testosterone secretion in the late reproductive years (Davis, 2001).
The major androgens include testosterone, androstenedione, and dehydroepiandrosterone
(DHEA). In a cross-sectional study, Davison, Bell, Donath, Montalo, and Davis (2005) studied
the changes in androgen levels in women over time and found a mean decrease of 55 percent
between their 18 to 24 age group and their 65 to 75 age group. More specifically, they found
that mean free testosterone declined by 49 percent, DHEA declined by 77 percent, and
androstenedione declined by 64 percent (Davison et al., 2005). Further, testosterone production
decreases by approximately 25 percent after the final menstrual period (Speroff & Fritz, 2005).
Sex hormone-binding globulin (SHBG), a carrier protein for the estrogens and androgens, affects
the bioavailability of these hormones. Specifically, estrogens and androgens that are bound to
SHBG are not available to tissues for use. SHBG levels tend to remain constant during the
menopausal transition, which further decreases the amount of free testosterone at this time
(Burger, Dudley, Cui, Dennerstein, & Hopper, 2000; Davison et al., 2005; Morley & Perry,
2003).

Women who have undergone surgical menopause tend to have even lower androgen
levels after surgery than women experiencing natural menopause. After surgery, women
experience a sharp decline in both testosterone and androsterone (Davis, 1999). After adjusting
for age, both total and bioavailable testosterone levels are reduced by 40 percent after surgery
when compared to women who have gone through natural menopause (Laughlin, Barrett-

Connor, Kritz-Silverstein, & von Miihlen, 2000).
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Physical and Psychological Symptoms of Menopause
Physical Symptoms

Typically, the first physical sign of menopause that women experience is irregular
menses, which occurs when both the amount and duration of menstrual flow decrease, eventually
tapering to spotting and cessation (Smith & Judd, 1994). More specifically, as women approach
their final menstrual period, their ovarian cycles become increasingly variable in length, whereby
the mean ovarian cycle typically increases to approximately 35 days (Taffe & Dennerstein,
2002). This is ultimately caused by erratic hormone production in the ovaries and less frequent
ovulation. Approximately 90 percent of women experience 4 to 8 years of menstrual irregularity
before they experience their last menstrual period (North American Menopause Society, 2006). It
is important-to note that the cessation of menstruation varies between women, but typically each
woman will notice that a change has occurred before the final menstrual period.

Although many physical symptoms have been associated with menopause, there has been
ongoing research to determine which symptoms associated with menopause are actually caused
by the changing hormonal levels of the menopausal transition. There seems to be a growing
consensus that vasomotor symptoms (VMS) and vulvovaginal symptoms are specifically related
to hormonal changes in menopause (Dennerstein, Dudley, Hopper, Guthrie, & Burger, 2000;
Kuh, Wadsworth, & Hardy, 1997; Utian, 1972).

VMS refer to hot flashes, hot flushes, and night sweats, which occur when a woman
experiences a spontaneous sensation of warmth on the neck, chest, and/or face, often resulting in
perspiration or feelings of weakness (Nelson, 2008). The terms “hot flush” and “hot flash” are
often used interchangeably, although “hot flush” refers to a sensation of heat, while “hot flash” is

a term used to describe the sensation of heat, followed by episodes of sweating and often a chill
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(Nelson, 2008). Hot flashes are considered to be the most common menopausal symptom, as
approximately 75 percent of women suffer from hot flashes at some point during the menopausal
transition (Smith & Judd, 1994). Further, they last for an average of four minutes and can occur
from one to two times per hour to one to two times per week, depending on the individual (Smith
& Judd, 1994). Typically, women continue to experience hot flashes anywhere from 0.5 to 5.0
years after natural menopause, but these hot flashes may last longer for a number of women
(Bachmann, 1999). Eventually, hot flashes are said to subside because the reduction in gonadal
hormones results in the down regulation of hormone receptors in the hypothalamus (Bachmann,
1999).

The cause of hot flashes is still not fully known, although it has been determined that hot
flashes are associated with declining levels of estradiol and increasing FSH levels (Guthrie,
Dennerstein, Hopper, & Burger, 1996; @verlie, Moen, Holte, & Finset, 2002). As a result, it has
been postulated these decreased estradiol levels lead to decreased endorphin levels in the
hypothalamus, which then increase the release of norepinephrine and serotonin (SHT).
Consequently, these ncurotransmitters lower the thermoregulatory set point which activates heat-
loss responses such as sweating and increased blood flow (Nelson, 2008; Overlie et al., 2002).

It is important to note that hot flashes are not simply caused by low estradiol levels. As
mentioned previously, women experience intermittent times of high levels of estradiol, and it is
likely that hot flashes occur as these levels rapidly decrease, or are withdrawn quickly (Prior,
1998). Further, stress is likely involved in the experience of hot flashes. For example,
experimental research has shown that women put in stressful situations experienced more hot

flashes than those in a non stressful situation (Swartzman, Edelberg, & Kemmann, 1990).
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Vulvovaginal symptoms are also specifically associated with the menopausal transition,
which are tied to decreases in estradiol. Decreases in estradiol often cause vaginal tissue io
become thin and dry, with less elasticity (North American Menopause Society, 2006). Vaginal
lubrication also decreases due fo a reduction in vaginal secretions. Finally, the pH balance of the
vagina typically increases, disrupting the healthy acidic environment and increasing the
likelihood of vaginal infections (North American Menopause Society, 2006).

Other symptoms are associated with menopause but rhay be secondary to hormonal
changes during the menopause or may be influenced by both hormonal and non-hormonal
factors. They could also be related to general aging, stressors experienced during this time
period, and general lifestyle factors. Sexual complaints are common and include painful
- intercourse, loss of libido, decreased vaginal lubrication, and potential reactive sexual
dysfunction of the woman’s partner (Sarrel, Dobay, & Wiita, 1998). Many of these complaints
result from the vaginal dryness discussed above. However, loss of libido may also be related to
declining testosterone levels, as it is related to testosterone deficiency in women of all ages
(Morley & Perry, 2003).

Another common menopausal symptom is insomnia due to night sweats, the night-time
equivalent of hot flashes. Sleep may be frequently disrupted by uncomfortable sweating, which
may lead to various cognitive and affective problems including irritability and memory loss
(Smith & Judd, 1994). Night sweats and hot flashes are not the sole contributors to poor sleep
patterns during menopause, however, as higher anxiety levels, higher depression levels, and
lower levels of estradiol have also been associated with poor menopausal sleep patterns

(Hollander et al., 2001).
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Although not necessarily caused by the menopausal transition, up to 30 percent of women
experience urinary incontinence during mid-life (North American Menopause Society, 2006).
Those who experience urinary incontinence may feel the need to urinate more often, may
experience painful urination, or may experience the need to get out of bed several times per night
to urinate (North American Menopause Society, 2006).

Other common physical symptoms include thinning and loss of elasticity of the skin,
changes in patterns of body hair, and a redistribution of body weight. Typically, skin loses
collagen and elasticity with age, which results in wrinkling and sagging. Skin can also become
dry and flaky during this time. These changes are particularly evident in the areas that are
exposed to light, such as the face, neck, and hands (Smith & Judd, 1994). Women experiencing
menopause may also notice changes in patterns of their body hair. Typically, there is a loss of
pubic hair, as well as a loss of hair on the upper lip, chin and cheeks. However, there may be an
increase in coarse, terminal hair on the upper lip due to the imbalance of androgen to estrogen
that occurs during the menopausal transition (Smith & Judd, 1994). In terms of body weight,
women experiencing menopause typically notice an increased distribution of fat over the hips
and abdomen (North American Menopause Society, 20006).

Psychological Symptoms

In general, it is believed that the perimenopausal transition is related to an increased
number of depressive symptoms for many women (Burt, Altshuler, & Rasgon, 1998). However,
it is difficult to compare results across studies because they differ in terms of research design and
symptom rating scales, as well as other problems including retrospective reporting, and the
failure to consider the impact of culture on symptoms (Robinson, 2001). In their review, Burt

and colleagues (1998) found that the majority of the cross-sectional and longitudinal studies they



24

investigated found an increase in depressive symptoms that coincided with the perimenopausal
transition. Further research has found that the menopausal transition is strongly associated with
increased risk of depressed mood, even for women who have never had a history of depression
(Cohen, Soares, Vitonis, Otto, & Harlow, 2006; Freeman, Sammel, Lin, & Nelson, 2006).

Although there seems to be a consensus that depressive symptoms are more prevalent
during the perimenopausal transition, it is unclear whether these symptoms are a result of
hormonal changes or are secondary to other menopausal symptoms. Currently, there are three
competing theories which try to explain why depressive symptoms are common in menopausal
women.

The first theory is neurobiological, and posits that depressive symptoms are directly
related to the hormonal changes that occur during the menopausal transition. Changes in
estradiol, progesterone, FSH, and LH all have the potential to change neurotransmitter activity in
the body (Robinson, 2001). Despite the many hormonal changes that occur during this time, this
theory focuses mainly on the withdrawal of estradiol. Prior to the menopausal transition,
estradiol can increase the level of SHT in the body by inhibiting monoamine oxidase activity,
making more binding sites available for SHT by displacing tryptophan from albumin binding
sites, and can enhance the transport of SHT (Studd & Panay, 2004). Therefore, withdrawal of
estrogen may help explain increased depressive symptoms as reduced levels of SHT are
associated with depressive symptomatology (Studd & Panay, 2004). This theory may also help
to explain depressive symptoms during other reproductive events that involve a decrease in
estradiol levels such as postnatal depression and symptoms of premenstrual syndrome (PMS).

Second, the “domino theory” suggests that the development of depressive symptoms is

secondary to other menopausal symptoms. This theory acknowledges that depressive symptoms
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are a result of changing estradiol levels, but are caused by the VMS that are tied to estradiol
withdrawal (Rasgon, Shelton, & Halbreich, 2005). Therefore, estrogen has an indirect effect on
depressive symptoms. For example, estrogen can cause night sweats, which often leads to sleep
deprivation, which can lead to decreased concentration, irritability, and dysphoria (Burt et al.,
1998).

Third, the “psychosocial theory” posits that depressive symptoms are related to other
lifestyle changes that are common during this time period. As women age, many role and
relationship changes occur including loss of fertility, children leaving or returning home, loss of
friends or relatives due to illness, and decreased physical health (Robinson, 2001). Further,
women may have to care for elderly parents during this time as well. Consequently, these
changes and others may lead to feelings of helplessness and lowered self-esteem which may
account for the development of depressive symptoms (Robinson, 2001).

Although there is no consensus as to why depressive symptoms develop during the
perimenopausal period, there are many agreed-upon risk factors that may contribute to the
development of a mood disorder during this time. Experiencing early menopause or a longer
menopausal transition can lead to depression, as can undergoing surgical menopause (Feld,
Halbreich, & Karkun, 2005). Other factors include a history of depression, stressful life events,
marital concerns, unhealthy lifestyle, lower educational level, negative attitudes toward
menopause and aging, prior PMS symptoms, and the presence of VMS (Feld et al., 2005).
Differences in Symptom Experience for Natural versus Surgical Menopause

Although the number, frequency, and severity of menopausal symptoms vary between
women, there is a tendency for women who undergo surgical menopause to experience more

frequent and severe symptoms than those who go through a natural menopause transition (North
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American Menopause Society, 2006). For example, the percentage of women reporting severe
symptoms is significantly greater (90 percent) thém women who experience natural menopause
(50 percent) (Oldenhave et al., 1993). Other symptoms such as angina, migraine, urinary tract
symptoms, sexual dysfunction, and depression have been found to be more severe in women
experiencing oophorectomy (Sarrel, 2002). Due to these symptoms, women who experience
surgical menopause may have a greater need to seek treatment than those who experience a
natural menopausal transition (North American Menopause Society, 2006).
Hormone Replacement Therapy (HRT) For Menopausal Symptoms

Estrogen Replacement Therapy

There are two categories of estrogen replacement therapy: conventional hormone
therapies (CHT) and bioidentical hormone therapies (BHT). Conventional hormone therapies
consists of a mixture of estrogens (conjugated equine estrogens) that are derived from the urine
of pregnant mares (Cirigliano, 2007). During the 1970s, researchers determined that treatment
with conjugated equine estrogens significantly increased the incidence of endometrial cancer,
and added synthetic progesterone (called progestin) to CHT treatment (Schwartz, 2002). Today,
HRT treatment without progestin is not recommended for women with an intact uterus due to the
risk of endometrial cancer, although women without a uterus can take estrogen without the
combined progestin (Nelson, 2008). Bioidentical hormone therapies consists of hormones that
are derived from a variety of sources such as plants, animals, or through synthetic production
(Cirigliano, 2007). Unlike conjugated equine estrogens, they are molecularly identical to
endogenous hormones (Cirigliano, 2007). Interest in BHT has increased since 2003, when the
Women’s Health Initiative (WHI) released findings describing significant side effects for CHT

(Cirigliano, 2007). However, there is a lack of research investigating BHT, which raises
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concerns about the potential dangers associated with this type of treatment (Cirigliano, 2007).
Further research is needed.

Most efficacy and safety research for HRT has been conducted on conjugated equine
estrogens with or without the addition of progestin. Numerous well-controlled research studies
have demonstrated that short-term CHT is a highly efficacious treatment for VMS (MacLennan,
Lester, & Moore, 2001; Nelson, 2004). Specifically, one study found that there was a mean
significant reduction of 17 hot flushes per week for HRT compared to placebo, which is
equivalent to a 77 percent reduction in hot flush frequency (MacLennan et al., 2001). There is
also a great deal of evidence indicating that CHT is efficacious in alleviating sleep problems and
problems with sexual functioning (Freedman, 2002). Further, some studies have found that CHT
is beneficial for alleviating mood symptoms to some degree in perimenopausal women (Schmidt,
Roca, Bloch, & Rubinow, 1997; Soares, Almeida, Joffe, & Cohen, 2004), although there are still
some conflicting results (Burt et al., 1998). It is important to note that some research has
demonstrated that the addition of progestin to estrogen therapy may blunt the positive effects of
estrogen on mood symptoms in menopausal women (Freedman, 2002). Conventional hormone
therapies also have other benefits including stabilizing bone mass and reducing fracture rates in
women with osteoporosis (Rousseau, 2001).

Androgen Replacement Therapy

Many studies have investigated whether adding testosterone to traditional CHT therapy is
beneficial for women who do not respond to estrogen and progestins alone. Some studies have
found that the addition of testosterone to CHT can increase sexual activity, arousal, satisfaction,

and/or the frequency of orgasm in women (Burger, Hailes, Nelson, & Menelaus, 1987; Davis,
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McCloud, Stauss, & Burger, 1996; De Paula, Soares, Haidar, De Lima, & Baracat, 2007; Sarrel,
Dobay, & Witta, 1998; Shifren et al., 2000).

Other studies have found that the addition of androgens to CHT can improve physical
symptoms for perimenopausal women. Simon and colleagues (1996) found that women who
were treated with a combined androgen-estrogen treatment had a greater reduction in somatic
symptoms than those who were treated with estrogen replacement therapy. Further, Burger and
colleagues (1984) demonstrated a benefit of androgen therapy for reducing VMS in women who
had previously been unresponsive to estrogen therapy. Ultimately, interest in adding testosterone
to CHT is growing due to an emerging consensus that androgens can help women who are not
responding to traditional HRT.

Alternative Therapies for Menopause

The use of phytoestrogens has increased in popularity amongst perimenopausal women
for the treatment of VMS. Phytoestrogens are plant-derived molecules that possess estrogen-like
activity, or are metabolized into compounds that possess estrogen-like activity (Speroff, 2005).
They are found in certain foods such as legumes, soybeans, vegetables, and cereals (Amato &
Marcus, 2003). It is believed that phytoestrogens act as selective estrogen receptor modulators
(SERMs) as they act as receptor agonists on some tissues but act as receptor antagonists on other
tissues (Amato & Marcus, 2003). They seem to have a greater affinity for estrogen receptor-beta
receptors than for estrogen receptor-alpha receptors, although this affinity is still only 35 percent
that of estradiol (Speroff, 2005). Although some studies have demonstrated efficacy for the
consumption of soy products to reduce VMS, other studies have not found a beneficial effect

(Albertazzi, 2005; Amato & Marcus, 2003). Therefore, no firm conclusions can be made.
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A variety of herbal supplements are also used to treat menopausal symptoms. One of the
most popular is black cohosh, a plant indigenous to easfern North America (Albertazzi, 2005).
Other commonly used herbal supplements include dong quai, ginseng, and chaste tree for the
treatment of menopausal symptoms (Warren, Shortle, & Dominguez, 2002). The few efficacy
trials that have been conducted for these supplements are inconclusive (Amato & Marcus, 2003;
Warren, Shortle, & Dominguez, 2002; Wylie-Rosett, 2005). However, one systematic review
has concluded that the research evidence supporting black cohosh is the most promising, and
studies investigating red clover suggest that it may be helpful in reducing VMS for those with
severe menopausal symptoms (Huntley & Ernst, 2003).

Finally, selective serotonin reuptake inhibitors (SSRIs) have also been investigated as a
treatment strategy to reduce VMS. It is thought that SSRIs may be efficacious in reducing VMS
because serum levels of serotonin are lower in postmenopausal women due to estrogen
withdrawal (Albertazzi, 2005). It is hypothesized that hot flashes are related to a decrease in
circulating estrogen, which causes an upregulation of the 5HT,4 receptor in the hypothalamus. A
rise in serotonin levels through SSRIs can decrease hot flashes due to a down-regulation of these
serotonin receptors (Albertazzi, 2005; Nelson, 2008). However, findings are inconclusive as to
whether SSRIs can help reduce the frequency and severity of hot flashes (Nelson, 2008).

Risks of Hormone Replacement Therapy

Despite the benefits of estrogen replacement therapy, there are quite a few drawbacks
associated with it as well. As previously mentioned, research studies found that conjugated
equine estrogen increased the incidence of endometrial cancer in the 1970s. In 2002, the
Women’s Health Initiative (WHI) prematurely stopped a trial of estrogen plus progestin versus

placebo due to adverse side effects that exceeded health benefits (Writing Group for the
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Women’s Health Initiative, 2002). Ultimately, they found that long-term HRT use led to
increased risk of breast cancer, cardiovascular disease, and stroke (Writing Group for the
Women’s Health Initiative, 2002). Many other epidemiological studies have suggested a
relationship with HRT and breast cancer, such that the risk of breast cancer for each year of HRT
use increases by 2.3 percent (Collaborative Group on Hormonal Factors in Breast Cancer, 1997).
After the cessation of the WHI trial, prescriptions for HRT diminished rapidly (Lindh-Astrand,
Brynhildsen, Hoftmann, Liffner, & Hammar, 2007).

Side effects of androgen replacement therapy include hirsutism (the growth of terminal
hairs in the androgen-sensitive areas of the body), acne, and virilization (Braunstein, 2007).
However, these side effects depend on the dose and duration of the androgen replacement
therapy (Braunstein, 2007). Other possible risks may include increased incidence of heart
disease or breast cancer, although the available evidence is not conclusive at this time
(Braunstein, 2007).

Little is known about the long-term side effects of herbal supplements and
phytoestrogens. Potential side effects may include rash or gastrointestinal problems (Wylie-
Rosett, 2005). Although these side effects appear to be minimal, little is known about how these
supplements affect the body because they are not regulated like other prescription medications
(Albertazzi, 2005).

Use of HRT During the Perimenopausal Period

Past research has demonstrated that physical symptoms, women’s attitudes toward the
menopausal transition and HRT, as well as health status are important factors influencing the
decision to seek HRT. For example, research has demonstrated that women who start HRT tend

to report more frequent hot flashes, night sweats, mood swings, irritability, and sleep problems
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prior to their HRT initiation (Bosworth et al., 2005). Also, women who initiate HRT do so to
relieve some of these somatic and psychological symptoms, increase well-being, and prevent
disease (Collins & Landgren, 1997). However, women’s attitudes toward HRT and the
menopausal transition are also important predictors of treatment seeking during the menopausal
transition. Breheny and Stephens (2001) found that a positive attitude toward HRT and a
negative attitude toward menopause significantly predicted HRT use, over and above age and
health variables. A further study by Fisher, Sand, Lewis, and Boroditsky (2000) suggests that
women who intend to take HRT during the perimenopausal period perceive greater health
benefits and social support than women who do not intend to take HRT. They also found that
these women did not differ in terms of perceived side effects when compared to women who did
not intend to take HRT (Fisher et al., 2000). These authors suggest that women’s perceived
health benefits may be underestimated in the media, while perceived negative side effects may
be overestimated (Fisher et al., 2000).

Lastly, women’s health status may be another important predictor of HRT use during the
perimenopausal period. For example, women who are at high risk for osteoporosis may choose
to start HRT, while those at high risk for breast cancer may avoid HRT due to the cancer-related
risks (Schapira, Gilligan, McAuliffe, & Nattinger, 2004).

Reproductive Events Across the Lifespan
Puberty

Hormonal changes. Typically, puberty in females begins between the ages of 9 and 10
due to a gradually increasing release of the gonadotropins, LH and FSH (Norman & Litwack,
1997). During this transition, bursts of LH and FSH occur during sleep, which results in an

increased sensitivity of the ovaries to FSH and LH. Increased FSH promotes the growth of the
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ovarian follicles, which then mature and produce estrogen (Katchadourian, 1977). There is also
an increased production of adrenal androgens during puberty, which is often referred to as
“adrenarche” (Speroff & Fritz, 2005). During this period, the growth of pubic and axillary hair
occurs. Typically, adrenarche precedes the rise in estrogens and the growth spurt that occurs in
early puberty by approximately 2 years (Speroff & Fritz, 2005).

Physical changes and psychological issues. For girls, puberty is a time of major
physical change, and for many, psychological issues such as depression. Girls experience a
growth spurt that begins between the ages of 10 to 15, but typically reaches a peak at the age of
12 and ends by age 14 (Katchadourian, 1977). Accompanying this growth spurt is a lengthening
and thickening of the bones and changes in fat deposition. Typically, the first sign of puberty is
breast development, followed by the appearance of pubic hair (Katchadourian, 1977). Other
changes include growth of the external and internal sex organs, bone growth, and menarche.
Many studies have indicated that the onset of menarche is primarily genetic, as specific
polymorphisms of the estrogen receptor-alpha gene have been associated with a difference in the
age of menarche (Speroft & Fritz, 2005). Following the first menstrual period, menstrual cycles
are anovulatory, irregular, and usually heavy. This period of anovulation typically lasts for 12 to
18 months after the onsent of the first menstrual period, but can last for up to 4 years after
menarche (Speroff & Fritz, 2005).

Increases in androgens lead to the growth of pubic and axillary hair and development of
the clitoris (Katchadourian, 1997). Many adolescents experience acne at this time, which is
likely caused by an androgen imbalance which can cause hyper-secretion of the sebaccous
glands in the skin (Schwartz, 2002). Androgens scem to be the likely cause of acne because it

typically appears during hyperandrogenic states (i.e., puberty and prior to menstruation)
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(Olutunmbi, Paley, & English, 2008). However, the majority of people who experience acne do
recover from the condition after puberty terminates, suggesting that it is caused by androgen
changes or androgen imbalance rather than high androgen levels per se (Katchadourian, 1977).

Although the ratio of girls to boys who suffer from depression is approximately equal
prior to puberty, there is a sharp shift in this ratio during mid-puberty. During this time, the
gender proportion of depression shifts to a 2:1 female to male ratio (Kessler, McGonagle,
Nelson, Hughes, Swartz, & Blazer, 1994; Kessler & Walters, 1998; Lewinsohn et al., 1998).
Although there are many competing hypotheses as to why this shift may occur, one explanation
focuses on the shift in hormones during the pubertal period. However, the direct impact of
pubertal hormones on mood is still inconclusive (Steiner, Dunn, & Born, 2003). Some
researchers have suggested that negative mood during puberty could be a result of higher levels
of testosterone and cortisol, lower levels of dehydroepiandrosterone sulphate (DHEA-S), and/or
rapidly increasing estradiol levels (Somerset, Newport, Ragan, & Stowe, 2006).
Menstruation

Hormonal changes. The menstrual cycle can be divided into the preovulatory (i.e.,
follicular) and postovulatory (i.e., luteal) phases. During the follicular phase, the ovarian follicle
matures and the initiation of the maturation of the uterine endometrium occurs (Norman &
Litwack, 1997). During the luteal phase, the corpus luteum grows and develops and the uterus
lining is shed in the absen¢e of initiation of pregnancy (Norman & Litwack, 1997). The time
frame for the luteal phase remains relatively constant at 13 plus or minus 1 day (Norman &
Litwack, 1997). Estrogen and progesterone levels are the lowest during menstruation. During
the follicular phase, FSH levels increase which initiates the maturation of several ovarian

follicles and stimulates the initial secretion of estrogen by the follicles (Halbreich & Monacelli,
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2004). At the midpoint of the cycle, the high level of estrogen produced by the follicles initiates
a LH surge by the pituitary which triggers ovulation, promotes formation of the corpus luteum,
and stimulates the corpus luteum to produce estrogen and progesterone (Halbreich & Monacelli,
2004). If pregnancy is not initiated, the corpus luteum deteriorates and progesterone and
estrogen levels decline. Tt is at this time that menstruation occurs (i.e., the start of the follicular
phase).

Physical and psychological symptoms. The number and severity of physical and
psychological symptoms vary between individuals. However, epidemiological studies have
found that approximately 80 to 90 percent of menstruating women report at least one
premenstrual symptom (Johnson, 2004). Approximately 10 to 20 percent of menstruating
women have moderate symptoms, and 3 to 8 percent have severe symptoms that result in
significant impairment (Johnson, 2004). Premenstrual Dysphoric Disorder (PMDD) is the most
severe form of PMS, which consists of a greater intensity of symptoms, and symptoms that
interfere with occupational or social functioning (Clayton, 2008).

Although definitions of premenstrual syndrome (PMS) vary, it includes physical,
behavioural, and emotional symptoms that occur during the luteal phase of the menstrual cycle
(Clayton, 2008). Specifically, symptoms tend to worsen 6 days before menstruation and peak
approximately 2 days before the menstrual period (Yonkers, O’Brien, & Eriksson, 2008).
Physical symptoms include breast tenderness, aches, headaches, and bloating. Behavioural
symptoms may include sleep disturbance, appetite change, poor concentration, decreased
interest, and social withdrawal. Finally, emotional symptoms may include irritability, mood

swings, anxiety or tension, and depressive symptoms (Clayton, 2008).
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Currently, the etiology of PMS symptoms is unknown, although it is suggested that
fluctuations in estrogen and progesterone are partially responsible (Clayton, 2008). Since
estrogen levels interact with many regulatory systems (i.c., reproductive, brain, hormonal,
cardiovascular), it is possible that fluctuations in estrogen levels may induce fluctuations in
activity of these systems and lead to many symptoms (Halbreich & Monacelli, 2004). For
example, estrogen and progesterone interact with the reninangiotensin aldosterone system, which
influences fluid and electrolyte balance (Halbreich & Monacelli, 2004). It is possible that
fluctuations in estrogen stimulate this system which may lead to bloating and water retention
(Halbreich & Monacelli, 2004). In addition to regulatory systems, estrogen influences
neurotransmitters responsible for mood change, such as serotonin, noradrenaline, gamma-
aminobutyric acid (GABA), dopamine, and acetylcholine (Halbreich, & Monacelli, 2004). This
may explain some of the emotional symptoms experienced during the premenstrual phase.

Studies have demonstrated that symptoms may be related to luteal estrogen levels.
Women who have higher luteal phase estrogen levels showed more severe symptoms than those
who had lower luteal phase estrogen (Seippel & Bickstrom, 1998). Further, another study found
that increased estradiol levels during the luteal phase were related to more severe symptoms
when compared with cycles in the same individuals with lower luteal phase estrogen levels
(Hammarbéck, Damber, & Bickstrom, 1989).

Other studies have implicated an imbalance of estrogen and progesterone. Some
researchers have suggested that the irritability experienced during PMS may be related to a
dominance of estrogen or susceptibility to estrogen around the premenstrual phase (Clare, 1985).
Further, studies have shown that severe PMS is associated with significantly increased levels of

estradiol and decreased levels of progesterone (Andrzej & Diana, 2006). Related to these
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findings, a study conducted by Clayton, Keller, Leslie, and Evans (2006) suggested an
association between increased sensitivity of SHT receptors and elevated estradiol levels in the
late luteal phase. Consequently, increased SHT may alter the balance between estradiol and
progesterone and lead to some premenstrual symptoms (Clayton, 2008).

Lastly, Kiesner (2009) suggests that the experience of physical symptoms indicates
sensitivity to hormonal change. This study investigated whether physical symptoms experienced
during the premenstrual period were related to depressive PMS symptoms. They found that
physical symptoms explained 30 percent of the variance in depressive symptoms, and each of the
physical symptoms investigated were independent of each other (Kiesner, 2009). Kiesner
believes these results may suggest that women with few physical symptoms during the PMS
period are generally not reactive to hormonal fluctuations, while those women who do have
many physical symptoms are more reactive to these fluctuations. They state that this reactivity
may be general, including both physical and depressive symptoms.

It is important to note that research has demonstrated that those who suffer from
moderate to severe PMS tend to have levels of estrogen and progesterone within the normal
limits, suggesting that these women may have a heightened sensitivity to hormonal changes
during the menstrual cycle (Clayton, 2008).

Pregnancy

Pregnancy is another event in a woman’s life that is associated with significant hormonal
changes. The following sections will discuss the hormonal and physical changes that occur
during pregnancy and during the postpartum period.

Hormonal changes. Both progesterone and estrogen increase during pregnancy. During

pregnancy, progesterone ensures that the pregnancy state is promoted and sustained (Mesiano &
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Jaffe, 2004). By the third trimester, studies have indicated that progesterone increases to 10
times the highest levels experienced during the menstrual cycle (Bloch, Daly, & Rubinow,
2003). Estrogen levels also increase during pregnancy, with estradiol levels increasing 50 times
the highest levels experienced during the menstrual cycle (Bloch, Daly, & Rubinow, 2003).
Moreover, there is a shift from estradiol to estriol as being the dominant circulating estrogen
(Mesiano & Jaffe, 2004). In the final weeks of pregnancy, estrogen and progesterone levels rise
in preparation for delivery. It is thought that progesterone and estrogen levels remain high
during labour and delivery, but the body’s responsiveness to these hormones changes, thus
inducing labour (Mesiano & Jaffe, 2004). Specifically, the body’s responsiveness to
progesterone decreases and the body’s responsiveness to estrogen increases.

However, during the postpartum period, hormone levels change drastically.
Approximately 1 to 3 days after birth, estradiol levels reach early follicular levels, while estriol
and estrone levels decline more steadily (Bloch, Daly, & Rubinow, 2003). For progesterone,
follicular levels are reached between days 3 and 7 postpartum, and ovulation resumes between 4
and 12 weeks in non-nursing mothers (Bloch, Daly, & Rubinow, 2003).

Testosterone levels also change during pregnancy. In general, testosterone and
androstenedione levels are increased during pregnancy due to a decrease in the metabolic
clearing rate of these hormones (Bammann, Coulam, & Jiang, 1980). However, testosterone
production increases after week 28 of pregnancy, which further elevates these hormone levels
(Bammann, Coulam, & Jiang, 1980). Contrary to testosterone and androstenedione, the
metabolic clearing rate for DHEA increases, decreasing these hormone levels in the body during

pregnancy (Bloch, Daly, & Rubinow, 2003).
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Physical and psychological symptoms. The significant hormonal change that occurs
during pregnancy is associated with many physical and psychological symptoms. During the
first trimester, nausea and vomiting are particularly common (Baron, Ramirez, & Richter, 1993).
Between 50 and 90 percent of women experience nausea during pregnancy, while vomiting
occurs in 25 to 50 percent of pregnant women (Striegel-Moore, Goldman, Garvin, & Rodin,
1996). Although the causes of nausea and vomiting during pregnancy are not fully understood,
increases in chorionic gonadotropin, progesterone, and/or estradiol levels have been suggested
(Baron, Ramirez, & Richter, 1993). Another common gastrointestinal complaint is heartburn,
which occurs in approximately 30 to 50 percent of all pregnancies (Baron, Ramirez, & Richter,
1993). Research studies have suggested that increases in progesterone and estradiol can lead to a
decrease in lower esophageal sphincter function, which leads to heartburn (Baron, Ramirez, &
Richter, 1993). Many women also experience bloating and constipation during pregnancy,
which is associated with increased levels of progesterone (Baron, Ramirez, & Richter, 1993).
Other physical symptoms include fatigue, breast tenderness, increased heart-rate, frequent
urination, hemorrhoids, and increased food cravings (Brown, 2007).

Some women experience depressive symptoms during pregnancy and in the postpartum
period. Some research suggests that the rate of depression is similar during pregnancy and the
postpartum period, although much of the research is focused on postpartum depression (Glover
& Kammerer, 2004). Postpartum depression varies in severity from the “post-partum blues” to
postpartum psychosis. Approximately 50 percent of women who have recently given birth suffer
from the postpartum blues, which may include crying more easily or increased irritability
(Miller, 2002). The onset of these blues typically occurs 3 to 5 days after delivery, and can last

for several days to several weeks, but does not impair the individual’s functioning (Miller, 2002).
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Postpartum non-psychotic depression affects 10 to 20 percent of women and can include feelings
of inadequacy, sleep and appetite changes, and problems with concentration (Miller, 2002).
Postpartum psychotic depression occurs in 1 in 500 to 1 in 1,000 births and includes delusions
and/or hallucinations (Glover & Kammerer, 2004).

Rescarchers have suggested that the rapid hormonal change after delivery is responsible
for mood changes during pregnancy and the postpartum period. Bloch, Daly, and Rubinow
(2003) outline the three circumstances that may have an effect on mood during this time, which
include hormonal changes during pregnancy, the prolonged hypogonadal state following
delivery, and the resumption of regular ovarian function. They argue that each of these three
periods of drastic hormonal change can induce depressive symptoms in women who may be
sensitive to hormonal change (Bloch, Daly, & Rubinow, 2003). Indeed, some research has
suggested that changes in both estrogen and progesterone during these times can lead to
depressive symptoms (Feksi, Harris, Walker, Riad-Fahmy & Newcombe, 1984; Harris, Lovett,
Newcombe, Read, Walker, & Riad-Fahmy, 1994; O’Hara, Schlechte, Lewis, & Varner, 1991).
One study suggests that it may not be low hormone levels that lead to depressive symptoms, but
that some women may be more prone to depressive symptoms due to potential hormonal
fluctuation sensitivity (Bloch, Schmidt, Danaceau, Murphy, Nieman, & Rubinow, 2000).
Further supporting this is research that suggests that women who suffer from PMS or experience
mood symptoms as a result of oral contraceptive use are more likely to experience post-partum
depression (Bloch, Rotenberg, Koren, & Klein, 2005).

Although much of the literature has focused on the influence of hormonal change on

postpartum depression, it is important to note that the significant hormonal change that occurs
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during this period may also be responsible for the significant physical symptoms that occur as
well (i.e., headaches, vaginal dryness, breast changes, etc.).
Hormonal Contraceptive Use

Hormonal changes. Hormonal contraceptives can be classified into combination,
estrogen-only contraceptives, or progestin-only contraceptives. Combination hormonal
contraceptives use both estrogen and progestin and can be further classified into monophasic,
biphasic, or triphasic combinations (Frye, 2006). Monophasic combinations deliver a constant
concentration of estrogen and progestin, while triphasic combinations deliver an overall low dose
of both estrogen and progestin, although estrogen levels increase or remain constant at midcycle
while progestin levels increase (Frye, 2006). Biphasic combinations deliver a low dose of
estrogen with an increasing concentration of progestin, although they are uncommonly used
(Frye, 2006). Progestin-only formulations are uncommon in an oral form, and are usually
injected or implanted (i.e., Depo-Provera or Norplant) (Frye, 2006).

Hormonal contraceptives have a variety of effects on the hypothalamic-pituitary-ovarian
axis, leading to a cessation of ovulation. Estrogen prevents the release of FSH and keeps the
ovaries inactive, while progestin suppresses ovulation, suppresses the midcycle peaks of LH and
FSH, increases the thickness of the cervical mucus, decreases sperm motility, and inhibits the
development of the uterine lining (Frye, 2006). It is important to note that different types of
hormonal contraceptives lead to some or all of the abovementioned contraceptive effects.

Hormonal contraceptives affect androgen levels as well. Overall, research has
demonstrated that oral contraceptives reduce the levels of total testosterone, free testosterone,
and/or DHEA-S (Graham, Bancroft, Doll, Greco, & Tanner, 2007; Greco, Graham, Bancroft,

Tanner, & Doll, 2007). This is due to the reduced production of testosterone by the ovaries and
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an increase in SHBG, which decreases free testosterone available for use by the body (Graham et
al., 2007).

Physical and psychological side effects. Hormonal contraceptive use is associated with
a number of physical and psychological side effects that often lead to discontinuation.
Rosenberg and Waugh (1998) conducted a prospective study evaluating why women
discontinued their use of oral contraceptives and found the primary reason was the side effects
that were experienced. These included bleeding irregularities, nausea, weight gain, mood
changes, breast tenderness, and headaches. Another study by Sanders, Graham, Bass, and
Bancroft (2001) found that emotional and sexual side effects (i.e., decreased frequency of sexual
thoughts, decreased psychosexual arousability) were also important predictors of oral
contraceptive discontinuation. Some research has indicated that these sexual side effects may be
associated with the decrease in androgen levels that accompany hormonal contraceptive use for
some women who may be more sensitive to testosterone changes (Graham et al., 2007; Greco et
al., 2007).

A review by Oinonen and Mazmanian (2002) discussed the psychological impact of oral
contraceptives. Overall, those who are taking oral contraceptives tend to experience less
variability in affect across the menstrual cycle than women who are not taking oral
contraceptives (Jarva & Oinonen, 2007; Oinonen & Mazmanian, 2002). Women taking oral
contraceptives also tend to experience less negative affect during the menstrual phase of their
cycle (Oinonen & Mazmanian, 2002). Further, some factors may increase the risk of negative
mood changes for women who are taking oral contraceptives. These include a history of

depression and other symptoms of psychological distress, premenstrual mood symptoms prior to
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oral contraceptive use, dysmenorrhea, a history of pregnancy-related mood symptoms, and being
in the postpartum period (Oinonen & Mazmanian, 2002).
Mood Change Across Reproductive Events

There have been a number of studies investigating the depressive symptoms across
reproductive events, although most compare only two of these events. The first of these studies,
conducted by Sugawara, Toda, Shima, Mukai, Salakura and Kitamura (1997) investigated the
relationship between premenstrual mood changes and maternal mental health in the perinatal
period. They carried out their study in a prospective format evaluating the participants’ mood
throughout pregnancy and at different points in the postpartum period. They found that previous
premenstrual irritability was correlated with depression during pregnancy and the postpartum
period (Sugawara et al., 1997).

Further, Bloch and colleagues (2005) investigated risk factors that are associated with the
development of postpartum mood disorders. In this study, the authors found that PMDD, mood
symptoms experienced during the first 2 to 4 days postpartum, a past history of depression, and
mood symptoms during past oral contraceptive use were all significant risk factors for
postpartum depression (Bloch et al., 2005). A second study by Bloch, Rotenberg, Koren, and
Klein (2006) investigated risk factors for very early postpartum depressive symptoms. They
assessed present mood symptoms in women who had given birth 1 to 3 days prior. They found
that a past history of postpartum depression, past depressive episodes, a family history of
affective disorders, past PMDD, and mood symptoms during the third trimester of pregnancy
were all significantly associated with postpartum depressive symptoms (Bloch et al., 2006).
However, one study by Haywood, Slade, and King (2007) did not find an association between

postnatal distress and premenstrual symptoms. This work differed from the previously
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mentioned studies because it examined whether postnatal depressive symptoms predicted
premenstrual distress, not vice versa. Also this study focused on premenstrual distress rather
than a history of PMDD, which may have weakened the association between the variables.

There have been a few studies that have included the perimenopausal transition when
examining the relationship between mood changes across reproductive events. The first of these
studies was conducted by Stewart and Boydell (1993), who investigated whether women who
reported high psychological distress during menopause report more psychological distress
associated with past reproductive events. These authors compared women who reported high
distress during menopause to women who experienced little distress during this time period.
They were compared on their reports of previous psychiatric diagnoses/treatment, distress related
to oral-contraceptive use, the premenstrual period, or distress associated with pregnancy (Stewart
& Boydell, 1993). The authors found that women who had high psychological distress during
the perimenopausal period also reported a history of psychological distress associated with the
premenstrual period, associated with the use of oral contraceptives, and following delivery
(Stewart & Boydell, 1993).

The second study in this area, by Woods and Mitchell (1996), examined the patterns of
past depressed mood in perimenopausal women. This study compared four groups of women:
those who had an emerging depressed mood during the menopausal transition, those who had an
absence of a depressed mood, those with a consistent depressed mood, and those with a resolving
depressed mood during this time (Woods & Mitchell, 1996). Among other factors, they found
that women who had a history of PMS or postpartum blues were more likely to have emerging

depressive symptoms or were consistently depressed. They also found that postpartum blues and
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PMS history were more prevalent among women who were chronically depressed compared with
those who had resolving depressive symptoms (Woods & Mitchell, 1996).

A third study by Gregory, Masand, and Yohai (2000) studied the correlations between
mood change in various reproductive events. This study found a significant correlation between
premenstrual and perimenopausal mood ratings, as well as another significant correlation
between postpartum and perimenopausal mood ratings (Gregory et al., 2000).

Another correlational study was conducted by Becker, Orr, Weizman, Kotler, and Pines
(2007). These authors asked women who Weré attending a menopause clinic to rate their current
mood as well as their mood during different stages of the reproductive cycle. They found that
depressed mood during the menopausal transition was significantly correlated with depressed
mood during the premenstrual period. However, they did not find a significant association
between depressed mood in the perimenopause and emotional difficulties in the postpartum
period (Becker et al., 2007).

Richards, Rubinow, Daly, and Schmidt (2006) examined the relationship between
premenstrual symptoms and perimenopausal depression. This study compared the premenstrual
symptoms of depressed and non-depressed perimenopausal women. They found that women
with perimenopausal depression were significantly more likely to meet the criteria for PMDD
than were perimenopausal women who were not suffering from depression (Richards et al.,
2006).

Payne and colleagues (2007) investigated the association between reproductive mood
symptoms in menopausal women with Major Depressive Disorder. They found that PMS mood
symptoms predicted postpartum and postmenopausal mood symptoms, and concluded that

reproductive mood symptoms tend to co-occur in individuals with Major Depressive Disorder
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(Payne et al., 2007). However, a similar study conducted by Steinberg and colleagues (2008)
found that neither premenstrual dysphoria nor postpartum depression were significant predictors
of perimenopausal depression.

Most recently, Flores-Ramos, Heinze, and Silvestri-Tomassoni (2010) found evidence of
a link in mood variability across reproductive events. They found that menopausal women who
were suffering from depression were significantly more likely to have suffered from PMDD and
postpartum depression in the past, compared to those who were not depressed during the
menopausal transition.

Although the methodologies of these studies differ, together the majority of studies
suggest that there is a link between depressed mood across reproductive events, up to and
including the menopausal transition. It is also important to note that not all women experiencing
a reproductive event will experience depressive symptoms; these studies show that there may be
a subgroup of women who are more sensitive to hormonal change, and therefore more likely to
experience depressive symptoms while experiencing a reproductive event.

It is very difficult to determine the relationship between reproductive events and mood
changes, as many hormones change simultancously during these events, and the metabolism of
circulating steroid hormones is very complex (Altemus, 2010). For example, circulating
hormone levels may differ in various parts of the brain or even within specific cells, due to
metabolic differences (Altemus, 2010). Despite these challenges, there are a number of theories
that attempt to explain why some women may be more sensitive to changes in hormone levels.
Reproductive Mood Change Theories

The first of these theories states that mood change may be due to low estrogen levels

during reproductive events (Arpels, 1996). This hypothesis posits that brain center dysfunction
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may occur when estrogen levels fall below the minimum brain estrogen requirement (Arpels,
1996). Estrogen affects more than 400 bodily functions, many of which can influence mood,
especially neurotransmitters like norepinephrine, SHT, dopamine, and acetylcholine (Douma,
Husband, O’Donnell, Barwin, & Woodend, 2005). Importantly, estrogen acts as a SHT agonist
by increasing the number of SHT receptor binding sites, increases SHT synthesis and uptake,
which ultimately mimics the effect of antidepressant medication (Steiner et al., 2003). 1t has
been shown that there may be sex differences in the serotonergic system, as women appear to be
at a higher risk than men for developing depressive symptoms in response to low levels of
serotonin (see Payne, Palmer, & Joffe, 2009 for a review).

A related theory suggests that chronic exposure to and/or withdrawal from high levels of
estrogen and/or progesterone can influence the function of GABA receptors, which can lead to
depressive mood symptoms during the premenstrual phase (Poromaa, Smith, & Gulinello, 2003).

Douma and colleagues outline several lines of evidence that support the hypothesis that
depressed mood can be affected by estrogen fluctuation, decline, and/or deficit. First, the ratio of
females to males experiencing depressive symptoms increases after puberty (when estrogen
levels change) and levels off after the menopausal transition (when estrogen levels are steady and
low) (Douma et al., 2005). Second, there is a pattern of mood disturbance that occurs during
significant hormonal transition (Douma et al., 2005). Third, there is relative stability of mood
when estrogen levels are stable (i.e., during pregnancy) (Douma et al., 2005). Fourth, some
studies have shown that there is a greater incidence of dysphoria with triphasic versus
monophasic OCs, which corresponds to greater estrogen fluctuation (Douma et al., 2005).

Finally, studies have shown that estrogen can be successfully used throughout the lifespan to
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relieve mood disturbance and augment antidepressant treatment (Douma et al., 2005; Payne et
al., 2009).

However, this theory cannot account for the mood disturbance that occurs when estrogen
levels rise, such as the transition into puberty or during pregnancy. Further, hormone levels
differ with each reproductive event, and it is not likely that it is the absolute levels of estrogen
that lead to depressive symptoms, but the dramatic hormonal fluctuations (Soares & Zitek,
2008). One theory that can help explain these issues was put forth by Deecher, Andree, Sloan,
and Schechter (2008). These authors suggest that due to constant hormonal fluctuation, the
female brain must develop flexible and responsive mechanisms to maintain functional
homeostasis (Deecher et al., 2008). The female brain can develop these flexible and responsive
mechanisms by “resetting” or “adapting” to the changes in hormone levels (Deecher et al.,
2008). They argue that certain women may not be able to compensate for unpredictable estrogen
fluctuations and therefore have a reduced capacity to maintain this functional homeostasis. As a
result, they are more likely to develop mood symptoms during periods of fluctuating estrogen
and progesterone (Deecher et al., 2008). Further, they suggest that depressive symptoms
decrease in the postmenopausal period because hormone levels are not fluctuating (i.e., not
simply because they are low).

At the present time, one unifying theory does not exist to explain mood change during
various reproductive events. However, the theory by Deecher and colleagues (2008) helps to
expand upon the popular hypoestrogenic theory, and fills in some of the gaps that cannot be

explained by it.
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Physical Symptom Severity Across Reproductive Events

There is considerably less research on whether there is a relationship between the number
and severity of physical symptoms experienced during each reproductive event. There is
research to show that women expefience some of the same symptoms across reproductive events,
although there are very few studies that have actually investigated whether there is a relationship
between physical symptoms experienced at various reproductive events.

Research has found that hot flashes are not solely experienced by menopausal women.
For example, there are reports of women experiencing hot flashes both during pregnancy and
during the postpartum period (Kronenberg, 1990). Casper, Graves, and Reid (1987) report that
72 percent of their sample experienced sweats and chills prior to menstruation. Other studies
indicate that between 15 to 25 percent of premenopausal women report experiencing hot flashes
(Speroff & Fritz, 2005). Hahn, Wong, and Reid (1998) compared the presence of hot flashes in
three groups: women with confirmed PMS symptoms (i.e., PMS symptoms were experienced
solely in the luteal phase), women who had chronic menstrual-cycle related symptoms (i.e., PMS
symptoms were experienced across the reproductive cycle) and women without menstrual cycle-
related symptoms. They found that approximately 83 percent of women in the PMS group had
experienced chills and sweats related to the menstrual cycle, 81 percent of the women in the
chronic menstrual-cycle related symptoms had experienced these symptoms, while only 43
percent of women in the control group had experienced chills and sweats related to their
menstrual cycle (Hahn et al., 1998). Further, 63 percent of women in the PMS group reported
waking up at night due to chills and sweats, which is a common symptom in menopausal women

(Hahn et al., 1998).
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Other similarities between reproductive events have been found as well. A study by
Barrett, Pendry, Peacock, Victor, Thakar, and Manyonda (1999) investigated women’s sexuality
and physical symptoms experienced after childbirth. They found that 39 percent of their sample
experienced vaginal dryness in the 3 month period after delivery (Barrett et al., 1999). This is a
common symptom of women who are going through the perimenopausal transition, and may be
due to declining or fluctuating levels of estrogen.

Headaches are also experienced during times of hormonal fluctuations, such as during the
menstrual cycle and the perimenopause. A study by Wang, Fuh, Lu, Juang, and Wang (2003)
found that perimenopausal women who had previously suffered from PMS symptoms were more
likely to experience migraine headaches than women who did not have a history of PMS. This
suggests that there may be a relationship between physical PMS symptoms and migraine during
the perimenopausal transition.

Despite the similarities in symptoms across reproductive events, there are very few
studies investigating whether women who suffer from more severe and/or frequent symptoms
during past reproductive events are more likely to experience more severe symptoms during the
perimenopausal period. Hunter (1992) investigated the relationship between premenstrual
symptoms and vasomotor symptoms and found that a history of premenstrual tension and having
vasomotor symptoms prior to menstruation explained 37 percent of the variation in reporting
vasomotor symptoms during the menopausal period. Although these authors used a published
scale to measure menopausal symptoms, it is unclear how extensively they assessed for
premenstrual symptoms, as they did not use a validated scale for this portion of the study.

Three studies have looked at how PMS is related to a broader range of menopausal

symptoms. Leidy (1996) found significant correlations between headaches experienced during
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PMS and headaches at menopause, between menstrual cramps and menopausal hot flashes, and
menstrual leg cramps and hot flashes. This study also found that the frequency of menstrual
cramps was a significant factor predicting hot flash frequency in menopause. However, these
authors used only 5 physical menstrual symptoms and 1 emotional symptom, which may not
adequately capture the entire PMS experience for some women. Their list of menopausal
symptoms was more extensive with 11 items, although they focused solely on the frequency of
the symptoms experienced rather than their perceived severity.

Further, Morse, Dudley, and Dennerstein (1998) found that past premenstrual complaints
were significantly associated with skeletal, digestive, and respiratory symptoms experienced
during menopause. However, they found that premenstrual complaints did not contribute
significantly to vasomotor symptoms experienced in the menopausal period.

Binfa and colleagues (2004) investigated what psychosocial factors potentially influence
the experience of menopausal symptoms. They found that a history of premenstrual symptoms
was a significant predictor of menopausal symptoms, especially vasomotor symptoms and
physical symptoms in general (Binfa et al., 2004). However, their PMS symptoms focused more
on emotional symptoms than physical symptoms, which might also be an important predictor.

Finally, Freeman, Sammel, Rinaudo, and Sheng (2004) found that women who suffered
from PMS were five times more likely to report hot flashes during the menopausal period, and
were significantly more likely to report decreased libido, depressed mood and/or poor sleep.
However, this study classified participants as experiencing PMS (yes/no) based on irritability,
mood swings, and emotional distress and did not include other physical symptoms that may be
experienced. Therefore, the link that was found was between emotional symptoms experienced

at PMS and menopausal symptoms rather than the link between physical symptoms experienced
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at each time period. Freeman and colleagues (2004) also only assessed four menopausal
symptoms: hot flushes (yes/no), depressed mood, decreased libido (yes/no), and poor sleep
(yes/no). This type of measurement excludes many of the symptoms experienced during the
menopausal transition and focuses solely on whether the symptom was ever experienced, rather
than actual intensity of the symptom.

Although the link between the experience of physical symptoms throughout the lifespan
is less extensively studied than mood change across reproductive events, these studies suggest
that there is a link between physical symptoms experienced during PMS and menopause.
Although there are not as many theories about why this may be occurring, some researchers have
attempted to explain their findings. For example, Hunter (1993) suggests that women who
experience vasomotor symptoms prior to menopause may have a less stable thermoregulatory
system, or may be more sensitive to hormonal changes which may explain why vasomotor
symptoms during each time period are so strongly linked. This theory parallels many of the
theories that have been suggested for reproductive mood change (discussed above).

Despite the links that have been found between physical symptoms experienced across
reproductive events, these studies have concentrated solely on PMS and menopausal symptoms
and have ignored other important times of reproductive change such as pregnancy, the
postpartum period, and during oral contraceptive use. Further research is needed to determine the
relationship of menopausal symptoms to these other times of hormonal change. It may be
possible that symptoms experienced during these times of fluctuation also have an impact on

menopausal symptoms.
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Second to Fourth Digit Ratio

Research investigating the ratio between the length of the 2™ and 4" digits (2D:4D) and
various health issues has increased substantially over the past decade. Researchers have found
that 2D:4D has a sexually dimorphic pattern, such that males tend to have a lower 2D:4D ratio
than females (Manning, Scutt, Wilson, & Lewis-Jones, 1998). Further, researchers have
demonstrated that lower 2D:4D is associated with higher levels of fetal testosterone compared to
fetal estrogen while higher 2D:4D is associated with higher fetal estrogen levels compared to
feta] testosterone, independent of sex (Lutchmaya, Baron-Cohen, Raggatt, Knickmeyer, &
Manning, 2004). That is, men tend to have shorter second digits compared to fourth digits, while
women tend to have longer or equal length second digits when compared to fourth digits. It has
been hypothesized that the ring finger is more sensitive to the effects of testosterone, while the
pointer finger is more sensitive to the effects of estrogen, explaining why men tend to have
lqnger ring fingers compared to pointer fingers, and females have longer pointer fingers
compared to ring fingers (Manning, 2008). Finger digit ratio is established as early as 14 weeks
of gestation and studies have shown it to remain stable throughout the lifespan (Galas, Broek,
Van Dongen,& Wijnaendts, 2010; Malas, Dogan, Evcil, & Desdicioglu, 2006; Manning, 2008).
Typically, sex differences in 2D:4D are expressed more strongly in the right hand rather than the
left hand, indicating that digit growth on the right hand may be more sensitive to androgen
exposure (Manning, 2008).

Although there are general differences between males and females, there are also 2D:4D
differences between individuals which are hypothesized to be partly due to the amount of
androgen and/or estrogen that they are exposed to in the womb (Lutchmaya et al., 2004). For

example, a woman who was exposed to a greater amount of androgen in the womb is likely to
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have a lower 2D:4D compared to another woman who was not exposed to higher levels of
androgens.

Past research has linked lower 2D:4D to traits commonly associated with males, such as
aggression and sensation-seeking (Hampson, Ellis, & Tenk, 2008), as well as left hand
preference (Manning, Trivers, Thornhill, & Singh, 2000). Other research has associated higher
2D:4D with traits commonly associated with females, such as high verbal fluency and emotional
sensitivity (Manning, 2008).

While many researchers suggest that digit ratio is related to prenatal androgen and/or
estrogen exposure, the‘ sensitivity of hormonal receptors may also influence 2D:4D. Manning,
Bundred, Newton, and Flanagan (2003) investigated the relationship between 2D:4D and
androgen receptor sensitivity. They examined the association between 2D:4D and the number of
CAG repeats on the androgen receptor gene. They found that individuals with a higher number
of CAG repeats were more likely to be insensitive to the effects of testosterone, while those who
had a lower number were more sensitive to the effects of testosterone (Manning et al., 2003).
They found a positive correlation between number of CAG repeats and 2D:4D, indicating that
those with a lower 2D:4D are more sensitive to testosterone, and those with a higher 2D:4D are
more insensitive to testosterone (Manning et al., 2003). The authors point out that although an
association was found, the amount of prenatal testosterone, the amount of prenatal estrogen, and
the sensitivity of the estrogen receptor are also likely important factors in determining one’s
finger digit ratio (Manning et al., 2003).

Androgen-Related Health Problems
Finger digit ratio research has also investigated the relationship between finger ratios and

hormone-related health problems. For example, Brown, Hines, Fane, and Breedlove (2002)



54

have demonstrated that males and females with Congenital Adrenal Hyperplasia (i.e., a disorder
associated with an excess of androgen exposure in the womb) have significantly lower 2D:4D
than those without this condition, suggesting that androgen exposure in the womb affects finger
ratios.

One study by Cattrall, Vollenhoven, and Weston (2005) investigated finger ratios in
women suffering from Polycystic Ovarian Syndrome (PCOS), another androgen-related
hormonal disorder. Polycystic Ovarian Syndrome is a condition that affects approximately 10
percent of the population and causes the ovaries to produce excess androgens, interfering with
egg production and release (The Canadian Women’s Health Network, 2007). These researchers
found that women with PCOS had significantly lower 2D:4D than women who did not suffer
from PCOS, which suggests higher androgen exposure in the womb.

Further, a study by Berenbaum, Bryk, Nowak, Quigley and Moffat (2009) examined
finger digit ratiés in women with complete androgen insensitivity syndrome (CAIS). This is a
disorder in which individuals are born with an XY karyotype, but have dysfunctional androgen
receptors, resulting in no androgen exposure while in the womb. Ultimately, these individuals
are genetically male, but have female external genitalia and are raised as females. This study
found that individuals with CAIS had significantly higher finger digit ratios than men, indicating
that androgen exposure is involved in 2D:4D (Berenbaum et al., 2009). However, they argue
that this relationship is modest, as there was no significant difference in 2D:4D for those with
CAIS and typical women. These authors argue that it is to be expected that typical women
would have a lower 2D:4D due to some androgen exposure in the womb (Berenbaum et al.,
2009). These results may indicate that androgen is not the sole contributor to variability in

2D:4D. Other hormones (i.e., estrogen) may also influence the length of the digits. For
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example, there may have been variability in 2D:4D between women with CAIS and typical
women due to the varying amounts of estrogen that they were exposed to in utero.

Another study investigated the relationship between digit ratio and age at menarche
(Matchock, 2008). In general, androgens are related to later age of menarche and more
anovulatory cycles in women (Matchock, 2008). Research has found that delayed menarche was
associated with lower finger digit ratio on the right hand, indicating that the relationship between
2D:4D and health is manifested in “healthy” populations as well as tﬁose who are suffering from
androgen-related disorders such as PCOS or Congenital Adrenal Hyperplasia (Matchock, 2008).

Lastly, Oinonen (2009) investigated the relationship between 2D:4D and oral
contraceptive side effects related to decreased androgen levels. This study found that adverse
oral contraceptive side effects were experienced by women with lower 2D:4D. The author
suggests that prenatal androgen exposure and possible androgen sensitivity may play a role in the
experience of oral contraceptive side effects.

It has been suggested that some women may be more sensitive to changes in androgen
levels, and that women who are suffering from frequent and/or severe androgen-related
menopausal symptoms (i.e., loss of sexual interest, sexual dysfunction) may have lower finger
digit ratios than those who do not experience these symptoms to the same degree. This study
will be investigating this potential relationship, as no studies to date have looked at the
connection between 2D:4D and menopausal symptoms.

Estrogen-Related Hormonal Health Problems

There are also a few studies suggesting that estrogen-related hormonal health problems

are linked to higher 2D:4D. Estrogen is linked to breast cancer, as many breast tumours depend

on estrogen for their growth, and various research studies have indicated that approximately 50
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to 80 percent of breast tumours have estrogen receptors (Manning, 2008). Further, it has been
suggested that high concentrations of estrogen in the womb can increase the risk for breast
cancer later on in life (Trichopoulos, 1990). Manning and Leinster (2001) investigated whether
2D:4D was related to breast cancer and found higher 2D:4D (i.e., higher exposure to estrogen in
utero) was associated with earlier presentation of breast cancer. This finding indirectly supports’
the hypothesis that higher exposure to estrogen in the womb can predispose women to breast
cancer.

Another study has investigated the relationship between 2D:4D and human
papillomavirus (HPV), another health problem related to estrogen exposure (Brabin, Roberts,
Farzaneh, Fairbrother, & Kitchener, 2008). These researchers found that women who developed
cervical intraepithelial neoplasia (i.., abnormal cervical cells that have the likelihood to develop
into cervical cancer) were more likely to have a higher 2D:4D compared to HPV negative
women (Brabin et al., 2008). The authors conclude that lower androgen exposure and/or higher
estrogen exposure in the utero may predispose women to develop persistent HPV infection and
increased risk of cervical intraepithelial neoplasia (Brabin et al., 2008).

Although not necessarily a hormonal health problem, one study has investigated finger
ratios and depression, which is believed to be influenced somewhat by estrogen. Bailey and Hurd
(2005) investigated whether depression in men was associated with finger length ratios and
found that men with higher depression scores had higher finger digit ratios than men with lower
depression scores. These authors suggest that depression is associated with lower prenatal
testosterone and/or higher estrogen levels in utero.

No studies to date have investigated the potential association between 2D:4D and

menopausal symptoms. Since past research has suggested that women with a higher 2D:4D may
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be more susceptible to estrogen-related health problems (Brabin et. al., 2008; Manning &
Leinster, 2001), it is possible that they may be more sensitive to the effects of fluctuating
estrogen. Therefore, it could be possible that women suffering from severe estrogen-related
menopausal symptoms (i.e., vasomotor and vulvovaginal symptoms) may be more sensitive to
the declining levels of estrogen during the perimenopausal period, which could be related to
androgen and/or estrogen exposure in utero (i.e., women with higher 2D:4D may be more
sensitive to estrogen withdrawal and more likely to experience more severe and/or frequent
vasomotor and vulvovaginal symptoms).

The Present Study

The primary purpose of the present study was to investigate how past reproductive events
may be related to the severity of physical and psychological perimenopausal symptoms. Previous
research demonstrates that there is a relationship between mood symptoms during past
reproductive events and mood symptoms during the perimenopause (Gregory et al., 2000;
Richards et al., 2006; Stewart & Boydell, 1993; Woods & Mitchell, 1996), although most studies
focus on periods of estrogen decline, and do not investigate times of esfrogen increase (i.e.,
pregnancy). It is important to look at periods of estrogen increase and decrease, as new theories
posit that it is fluctuation in estrogen levels that may be responsible for mood changes, not solely
the absolute level of estrogen (Deecher, 2008)

Further, there are very few studies investigating the relationship between physical
symptoms across reproductive events. The studies that do exist concentrate solely on the
relationship between premenstrual symptoms and menopausal symptoms and omit other times of
hormonal change such as during pregnancy and oral contraceptive use (Freeman et al., 2004;

Hunter, 1993; Leidy, 1996; Morse et al., 1998). Further knowledge is needed to determine if
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women who experience more frequent and/or severe physical symptoms during other
reproductive events are more likely to experience more severe menopausal symptoms.

A second purpose of this study was to determine if hormonal sensitivity to androgens
and/or estrogen (measured through finger digit ratio) is related to the frequency and severity of
perimenopausal symptoms. Past research has suggested that certain Women may be more
sensitive to androgen and estrogen changes, which may influence the severity of psychological
symptoms experienced across reproductive events (Deecher et al., 2008; Douma et al., 2005).
Although not explicitly stated by these theorists, hormonal sensitivity likely affects physical
symptoms as well. Finger digit ratio serves as a non-invasive and inexpensive indicator of
androgen and/or estrogen exposure in utero as well as a measure of androgen sensitivity
(Manning, 2008; Manning et al., 2003), and 2D:4D could also be a non-invasive measure of
estrogen sensitivity (Manning, 2008). Therefore, women with a lower 2D:4D may be more
sensitive to androgen changes during the lifespan and may be more affected by androgen-related
menopausal symptoms (i.e., loss of sexual interest), while women with a higher 2D:4D may be
more sensitive to estrogen changes during the lifespan and may be more affected by estrogen-
related menopausal symptoms during the perimenopausal period (i.e., VMS and vulvovaginal
symptoms). This study was conducted, in part, to explore these possibilities.

Finally, the third purpose of this study was to investigate whether women who have
experienced more severe or frequent physical and psychological symptoms during past
reproductive events are more likely to seck HRT than women who did not experience severe
physical and psychological symptoms during past reproductive events. As previously
mentioned, both attitudes toward the menopausal transition and HRT, as well as symptom

severity are all important predictors of HRT use during the menopausal period. This study was
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conducted to determine whether women who have experienced more frequent and/or severe
physical and psychological symptoms during the perimenopausal period would be more willing
to seek HRT treatment because they may be more likely to experience bothersome physical and
psychological symptoms during the perimenopausal period.

Hypotheses

1) Women who experience more depressive symptoms during the menopausal transition
will be more likely to have had a history of distress associated with other reproductive
events (i.c., the premenstrual period, during pregnancy, the postpartum period, puberty,
and during oral contraceptive use).

2) Women who experience more severe physical symptoms during the menopausal
transition will have experienced more severe physical symptoms during times of
hormonal fluctuation (i.e., the premenstrual period, during pregnancy, the postpartum
period, and during oral contraceptive use)

3) Women who sought HRT during their menopausal transition will have experienced more
severe physical and/or psychological symptoms during other times of hormonal
fluctuation (i.e., the premenstrual period, during pregnancy, the postpartum period,
puberty, and during oral contraceptive use).

4) Women with a lower (masculinized) 2D:4D will have more severe androgen-related
menopausal symptoms due to increased sensitivity to androgen changes (i.e., loss of
libido, ability to become sexually aroused).

5) Women with a higher (feminized) 2D:4D will have more estrogen-related menopausal
symptoms due to increased sensitivity to estrogen changes (i.e.,VMS and vulvovaginal

symptoms.
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All of the above analyses will be conducted using women who have experienced natural

menopause rather than surgical menopause.

The following exploratory hypothesis will use data from those who underwent
oophorectomy to determine the effect of significant and abrupt hormonal decline following
surgery.

Exploratory Hypothesis:

6) For women experiencing surgical menopause, there will be a significant relationship
between finger digit ratio and the severity of menopausal symptoms experienced.
Specifically, higher (feminized) 2D:4D will be significantly related to the severity of
estrogen-related menopausal symptoms, and lower (masculinized) 2D:4D will be
significantly related to the severity of androgen-related symptoms. It is predicted that this
will occur due to the abrupt hormonal change that occurs following oophorectomy and
the possibility that finger digit ratio indicates potential androgen and/or estrogen
sensitivity.

Method
Participants

Two hundred and ninety women who had started the menopausal transition were
recruited to participate in this study. Participants were recruited in a number of different ways,
including: newspaper advertisements, flyers, pamphlets, Lakehead University Communication
Bulletins, health-related websites, Facebook advertising, and word-of-mouth. All recruitment
materials specified that participants must be in the menopausal transition or postmenopausal (i.e.,

must have variable menstrual cycle lengths that are at least 7 days shorter or longer than usual).
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Of the 290 participants who completed the series of questionnaires, 100 completed the second
portion of the study.

Participants were excluded from the main analyses if they had experienced surgically-
induced menopause (n = 20). However, the latter group was examined in the exploratory
analysis. All other participants were included in the analyses, as they were all undergoing the
menopausal transition or in the postmenopausal phase. Demographic variables for both those
undergoing natural and surgical menopause can be found in Table 1.

In total, 270 participants were included in the main analyses. The women ranged in age
from 39 to 65 years (M = 51.8, SD = 4.63). The mean age at which menopause began was 46.5
years (SD = 4.7). Approximately 68 % of participants were either married or living in common-
law relationships, 20 % were divorced or separated, 3 % were widowed, and 8 % were single.
The majority of participants self-identified as Caucasian (86.7 %), followed by First Nations (5.2
%), European (4.1 %), Middle Eastern (0.7%), Asian (0.4%), and Hispanic (0.4 %).
Approximately 74 % of participants were currently employed, 19 % were unemployed, and 6 %
were retired. Approximately 24 % of participants had obtained their undergraduate degree as the
highest level of achieved education, 20 % had received a college diploma, and 16 % had received
a high school diploma. In terms of reproductive history, the average age of menarche was 13.2
years (SD = 8.27, Mode = 13), and the average number of pregnancies was 2.7 (SD = 1.75, Mode
=2).

Measures
General Information Questionnaire. In order to obtain demographic information and

reproductive information not covered in the other measures (e.g., number of pregnancies,
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Demographics — Means, Standard Deviations, and Raw Frequencies (N= 290)

Type of menopause

Variable Natural Surgically-induced
(n=270) (n=20)
Means and standard deviations
Age (Years) M=51.79 M=153.63
(SD =4.63) (SD =5.68)
Age at menopause (Years)” M =46.49 M=46.14
(SD = 4.68) (SD =3.52)
Raw frequencies (percent)
Marital Status
Married/Common-law 183 (67.8 %) 14 (70.0 %)
Divorced/Separated 55 (20.4 %) 2 (10.0 %)
Single 21 (7.8 %) 2 (10.0 %)
Widowed 8 (3.0 %) 1 (5.0 %)
Ethnicity
Caucasian/White 234 (86.7 %) 17 (85.0 %)
African-Canadian - 1 (5.0 %)
First Nations 14 (5.2 %) 1 (5.0%)
Hispanic/Latin 1 (0.4 %) -
Asian 1(0.4%) -
Middle Eastern 2 (0.7 %) -
European 11 (4.1 %) 1 (5.0 %)
Other 7 (2.6 %) -
Employment
Employed 201 (74.4 %) 10 (50.0 %)
Retired 16 (5.9 %) 5(25.0 %)
Unemployed 52 (19.3 %) 5(25.0 %)
Education
Elementary school - 1 (5.0 %)
Some high school 9 (3.3 %) 1 (5.0 %)
High school diploma 44 (16.3 %) 3 (15.0 %)
Some college 39 (14.4 %) 3(15.0%)
College diploma 54 (20.0 %) 3 (15.0 %)
Some university 43 (15.9 %) 3(15.0%)
Undergraduate degree 64 (23.7 %) 5(25.0%)
Master’s degree 15 (5.6 %) 1 (5.0 %)
Doctorate degree 2(0.7 %) -




Table 1 (continued) Natural (n = 270) Surgically-Induced (n = 20)

Menopausal stage ™

Early menopause 56 (20.7 %) -

Late menopause 44 (16.3 %) 1 (5.0%)

Early Postmenopause 25 (9.3 %) 1 (5.0%)

Postmenopause 66 (24.4 %) 8 (40.0 %)

Late Postmenopause 72 (26.7 %) 9 (45.0%)
Past Pregnancy

Yes 242 (89.6 %) 17 (85.0 %)

No 28 (10.4 %) 3 (15.0 %)
Past use of oral contraceptives

Yes 242 (89.6 %) . 18 (90.0 %)

No 26 (9.6 %) 2 (10.0 %)

Note. This table contains missing data due to unanswered items
* Women were asked to provide the age at which their variable cycles became irregular (i.e., at
least 7 days shorter or longer than their usual cycle length)

®Some women could not Identlfy their menopausal stage due to hysterectomy

“ These stages were created using the guidelines set by the North American Menopause Society
(Soules et al., 2001)
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miscarriages, age at menarche, menstrual regularity), a General Information Questionnaire was
created, and can be found in Appendix A. This questionnaire also asks about the use of

HRT, antidepressant medication, and other alternative treatments for symptoms during the
menopausal transition. Further, this questionnaire also inquires about participants’ sex drive
prior to menopause. In order to obtain this information, items from the Sex Drive
Questionnaire were used (SDQ; Ostovich & Sabini, 2004). The SDQ is a brief 4-item
questionnaire measuring a woman’s sex drive, but does not inquire about sexual activities
requiring a partner, which can confound measurement of “true” sex drive (Ostovich & Sabini,
2004). For example, women may have a high sex drive but may not have a sexual partner, or
may have a high sex drive but have a partner with a low sex drive and therefore not participate in
sexual activity. The SDQ has a Cronbach’s alpha of .82, and a test-retest reliability of .90
(Ostovich & Sabini, 2004).

Menopause Specific Quality of Life Questionnaire (MENQUOL). In order to
measure the menopausal symptorﬁ severity during the menopausal transition, a modified version
of the Menopause Specific Quality of Life Questionnaire (MENQUOL) was used, and can be
found in Appendix B (Hilditch et al., 1996). The MENQOL was developed in 1996 té assess the
vasomotor, psychosocial, physical, and sexual symptoms commonly experienced in the
menopausal transition. The MENQUOL is a 29-item self-report measure tapping 4 domains:
physical, vasomotor, psychosocial, and sexual symptoms. Participants are asked to rate the
degree to which they are/were bothered by a number of menopausal symptoms. Symptoms are
rated on a 7-point Likert scale ranging from “Not at all bothered by the symptom” (0) to
“Extremely bothered by the symptom” (6). The total score for each subscale was calculated by

taking the average score across all of the items in the subscale.



65

Participants who are currently experiencing menopause were asked to report on their
current symptom experiences, while those who were postmenopausal were asked to report on
their experiences prior to their final menstrual period. All participants were asked to indicate the
severity of their symptoms prior to receiving HRT. Forty percent of the women in the sample
were perimenopausal, while 60 percent were post menopausal. Of those who were
perimenopausal, 15 percent had received HRT while 85 percent had not. Of those who were
postmenopausal, 24 percent had received HRT while 76 percent had not. In past studies, test-
retest reliability coefficients ranged from .81 for the psychosocial domain to .85 for the
vasomotor domain (Z6llner, Aquadro, & Schaefer, 2005). Further, this measure demonstrates
good construct validity (Hilditch et al., 1996).

Menstrual Distress Questionnaire (MDQ). A modified version of the Menstrual
Distress Questionnaire (MDQ; Moos, 1986) was used to assess the severity of premenstrual
symptoms. The MDQ is a 48-item self-report measure designed to assess the severity of
symptoms experienced during and prior to menstruation, and can be found in Appendix C. The
items of the MDQ were unchanged, although the instructions were modified. Participants were
asked to retrospectively report on the severity of their PMS symptoms prior to the menopausal
transition (i.c., before their menstrual periods became irregular). This questionnaire taps 7
domains: pain, concentration, behavioural change, autonomic reactions, water retention, negative
affect, and arousal (Moos, 1986). Each of the items are rated on a 5-point scale ranging from
“No experience of the symptom” (0) to “Present, Severe” (4). The total score from each subscale
was calculated by summing the items for each subscale. Moos (1986) reports subscale internal
consistencies of the MDQ ranging from .64 for the control scale to .94 for the negative affect

scale.
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Pregnancy Experiences Questionnaire (PEQ). The Pregnancy Experiences
Questionnaire was created for this project in order to measure the various symptoms women
experience while pregnant. This measure can be found in Appendix D. Items for this measure
were generated through researching common symptoms cited in pregnancy education books,
online discussion forums, and in gynaecological reference materials. A pool of 48 items was
created, with an additional open ended question asking about any medical illness or
complications that may have arose during pregnancy. Each item is rated on a 7-point scale
ranging from “Large Decrease in the Symptom” (-3) to “Large Increase in the Symptom™ (3).
Those who did not experience a change in the symptom would endorse “No Noticeable Change”
(0). Two subscales were created by asking 2 independent raters to indicate whether each item
was a physical or emotional symptom. Two scores were calculated for this measure: one for an
increase in negative symptoms and one for a decrease in negative symptoms. To look at an
increase in negative symptoms, “Large Decrease in the Symptom” (-3), “Moderate Decrease in
the Symptom” (-2), and “Mild Decrease in the Symptom” (-1) were re-coded to 0. For this
sample, the internal consistency of the total physical subscale was .92 while the internal
consistency of the total emotional subscale was .91. To look at a decrease in negative symptoms,
“Large Increase in the Symptom” (3), “Moderate Increase in the Symptom” (2), and “Mild
Increase in the Symptom” (1) were re-coded to 0. With the newly recoded scale, the internal
consistency of the total physical subscale was (.97) while the internal consistency of the total
emotional subscale was (.95).

Postpartum Physical Symptoms Questionnaire (PPSQ). A Postpartum Physical
Symptoms Questionnaire was created in order to assess the severity of physical symptoms

experienced after pregnancy. This measure can be found in Appendix E. A pool of 18 items was
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generated through symptoms discussed in pregnancy education books, online discussion forums,
and gynaecological reference materials. Participants were asked to note the change they
experienced in each of the symptoms compared to their usual experience when they were not
pregnant. Each item is rated on a 7-point scale ranging from “Large Decrease in the Symptom” (-
3) to “Large Increase in the Symptom” (3). Those who did not experience a change in the
symptom would endorse “No Noticeable Change” (0). Two scores were calculated for this
measure: one for an increase in negative symptoms and one for a decrease in negative symptoms.
To look at an increase in negative symptoms, “Large Decrease in the Symptom” (-3), “Moderate
Decrease in the Symptom” (-2), and “Mild Decrease in the Symptom” (-1) were re-coded to 0.
The internal consistency of the total scores of this measure was .86 for this sample. To look at a
decrease in negative symptoms, “Large Increase in the Symptom” (3), “Moderate Increase in the
Symptom” (2), and “Mild Increase in the Symptom” (1) were re-coded to 0. With the newly
recoded scale, the internal consistency of the total PPSQ was .95.

Edinburgh Postnatal Depression Scale (EPDS). A modified version of the Edinburgh
Postnatal Depression Scale (EPDS; Cox, Holden, & Sagovsky, 1989) was used to detect possible
past postpartum depression, and can be found in Appendix F. The EPDS is a 10-item measure
measuring various depressive symptoms in women who have given birth. Responses for each
item are rated on a 4-point scale, although the scale differs for each item. The items on the
original measure were unchanged, although the instructions were modified for this project. If
participants had given birth in the past, they were asked to respond to the items on this scale in a
retrospective manner. When used prospectively, the sensitivity of this measure is approximately

86 percent, while the specificity is approximately 78 percent (Cox et al., 1989). The internal
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consistency of this measure is .87 (Spek, Nykli¢ek, Cuijpers, & Pop, 2008). The score from this
measure was calculated by summing all items.

Oral Contraceptive Side Effects Questionnaire. A modified version of the Oral
Contraceptive Side Effects Questionnaire was used to measure mood and physical symptoms
experienced while women were taking hormonal contraceptives. This questionnaire can be
found in Appendix G. The Oral Contraceptives Side Effects Questionnaire was developed by
Bird and Oinonen (2009) to determine the severity of physical, emotional and sexual side effects
of oral contraceptives. Although the original scale consists of 83 items, 22 items with the highest
internal consistency and/or theoretical relevance were used in order to create a short form of the
original scale. The original questionnaire has three subscales (physical, emotional/cognitive,
sexual/libido), which are all represented in the short-form version of the questionnaire. The
participant was asked to rate whether they experienced each side effect while taking oral
contraceptives. Each item is rated on a 7 point scale ranging from “Yes, Large Decrease” (-3) to
“Yes, Large Increase” (3). If there was no change experienced, the participant was asked to
circle “No Change” (0). All items in the sexual/libido category were reverse coded before
running the statistical analyses. Two scores were calculated for this measure: one for an increase
in negative symptoms and one for a decrease in negative symptoms. To look at én increase in
negative symptoms, “Large Decrease in the Symptom” (-3), “Moderate Decrease in the
Symptom” (-2), and “Mild Decrease in the Symptom” (-1) were re-coded to 0. For this sample,
the internal consistency of the total physical side effects scale was .70, the internal consistency of
the total emotional side effects scale was .90, and the internal consistency of the total sexual side
effects scale was .89. To look at a decrease in negative symptoms, “Large Increase in the

Symptom” (3), “Moderate Increase in the Symptom” (2), and “Mild Increase in the Symptom”
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(1) were re-coded to 0. With the newly recoded scale, the internal consistency of the total
physical side effects scale was (.75), the internal consistency of the total emotional side effects
scale was (.92), and the internal consistency of the total sexual side effects scale was (.88).

Neuroticism. The neuroticism subscale from the NEO Five Factor Inventory (NEO-FFI;
Costa & McCrae, 1992) was included as a general measure of maladjustment and emotional
distress. We have included this measure to explore the relationship between reporting
menopausal complaints and neuroticism. This scale includes 12 items and can be found in
Appendix H. Costa and McCrae (1992) report the internal consistency of the measure to be .92
and describe its excellent convergent and divergent validity. The total score for this measure was
calculated by summing all items.

Infrequency. Eight items were included from the infrequency scale of the Personality
Research Form (PRF; Jackson, 1984). In the PRF, a high number of positive responses to the
infrequency items indicate poor comprehension, carelessness, confusion, or passive non-
compliance (Jackson, 1984). This measure is included as a response style measure to detect non-
purposeful responding. All unlikely responses to the items are scored as a 1, while all likely
answers are scored as a 0. This scale is totalled by summing up the items, and any participant
who scores above 4 should be examined for non-purposeful responding (Jackson, 1984).
Procedure

Ethical clearance for this study was obtained from Lakehead University’s Senate
Research Ethics Board and the Psychology Research Ethics Board. All recruitment materials
contained a link to a secure website which contained a cover letter, consent form, cach of the

measures, and a debriefing form.
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Before filling out the questionnaires, interested women read a cover letter in which they
were told that they would be participating in a study to identify how physical and emotional
symptoms experienced during the reproductive lifespan may affect the symptoms experienced
during the menopausal transition. This cover letter can be found in Appendix I.  They were then
required to read the consent form found in Appendix J and provide their consent if they were
interested in participating. It was outlined that participation in the study was voluntary, that
subjects could withdraw from the study at any time without penalty, and that all data would
remain anonymous and confidential. After giving their consent, participants filled out the
General Information Questionnaire, MQUOL, MDQ, PEQ, PPSQ, EPDS, Oral Contraceptives
Side Effects Questionnaire, NEO-FFI Neuroticism subscale, and the infrequency measures from
the PRF. Participants who lived in the Thunder Bay area were asked if they were interested in
participating in a second portion of the study in which they would receive 20 dollars to come to
Lakehead University and have their hands scanned onto a desktop computer. After participants
completed the questionnaires, they read the debriefing form found in Appendix K. This form
explained the nature of the study and reiterated confidentiality. In addition, participants were
given some recommended reading as well as contact information for any questions they may
have.

Those women who indicated an interest in participating in the second portion of the study
were contacted shortly after they completed the questionnaires online. These women visited the
Health, Hormones, and Behaviour Lab at Lakehead University in order to have their hands
scanned. These participants read and signed a second consent form, which is found in Appendix
L. A line was drawn along the base of the crease of their second and fourth digits on both their

left and right hands to help facilitate measurement, and all jewellery worn on these fingers were
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removed. In cases where a band of creases existed on the hand, the most basal crease was used
(i.e., the crease that was furthest from the finger tip and closest to the palm). Their hands were
then scanned using a Hewlett Packard Scanjet G3010 and saved onto the laboratory desktop
computer. Participants were verbally debriefed and told that the researchers would be measuring
their finger digit length in order to determine if there was a relationship between finger digit ratio
and menopausal symptoms. They then received 20 dollars for their participation.

Their second and fourth digits were each measured twice using Screen Calipers, a
computer program that utilizes on-screen digital calipers for measurement, allowing
measurement to 0.01 mm (available at http://www.iconico.com/caliper/). This method of
measurement was chosen because past research has demonstrated that measuring finger digit
length from a scanner seems to be more reliable than using digital callipers or a ruler (Kemper &
& Schwerdtfeger, 2009), and serves as the “gold standard” technique. Both the right and left
hands were measured in millimetres from the tip on the finger to the basal crease, which is a
measurement that demonstrates a high level of test-retest reliability (Manning et al., 2000).
Finger digit ratio was calculated by dividing the second digit by the fourth digit. After
measurement, two 2D:4D scores were obtained for each participant’s hand. The mean
measurements for the right and left hands were used in data analyses.

Statistical Analyses

Since many of our questionnaires measure symptom change in both directions (i.e.,
increase or decrease in negative symptoms), the influence of both were separately analyzed for
Hypotheses 1, 2, and 3. Related to the main hypotheses, the effect of increased negative
symptoms during past reproductive events were examined and the PEQ, PPSQ, and the Oral

Contraceptive Side Effects Questionnaire were re-coded. The “Large Decrease” (-3), “Moderate
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Decrease” (-2), and “Mild Decrease” (-1) options were re-coded to (0) so that only increases in
negative symptoms were examined. As a supplementary analysis for each of these hypotheses,
the influence of a decrease in negative symptoms during past reproductive events was also
examined. The PEQ, PPSQ, and the Oral Contraceptive Side Effects Questionnaire were re-
coded in order to examine these relationships. The “Mild Increase” (1), “Moderate Increase” (2),
and “Large Increase” (3) options were re-coded to (0) so only the decreases in negative
symptoms were examined.

For the main analyses, stepwise multiple regression analyses were conducted to test the
association between menopausal depressive symptoms and past depressive symptoms
(Hypothesis 1) as well as the association between menopausal physical symptoms and past
physical symptoms experienced during other reproductive events (Hypothesis 2).

A number of multiple regression analyses were conducted to test Hypothesis 2. Since the
MQUOL has subscales for both physical symptoms and vasomotor symptoms (which could also
be considered physical symptoms), the hypothesis was first tested by aggregating these two
subscales into a éomposite physical symptom subscale. Next, multiple regression analyses were
conducted to test the predictors (i.e., the physical symptom and vasomotor subscales) separately.

Discriminant function analyses were conducted to determine whether women who had
sought HRT had experienced more severe physical and/or psychological symptoms during times
of hormonal fluctuation (Hypothesis 3). Three separate discriminant function analyses were
conducted: one with both physical symptom and emotional variables entered into the equation,
one with just physical symptom variables entered into the equation, and one with just emotional

variables entered into the equation.
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The associations between 2D:4D and androgen-related and estrogen-related menopausal
symptoms (Hypotheses 4 and 5) were tested using Pearson product-moment correlations. The
association between 2D:4D and menopausal symptoms for women who have experienced
surgical menopause (Hypothesis 6) were also examined using Pearson product-moment
correlations. However, this hypothesis was also tested using a nonparametric test of correlation
(Kendall’s Tau), as the distributions for the specific items of interest were negatively skewed.
Further, only 10 women who had undergone ovarian surgery also had their 2D:4D measured.

Results
Data Sereening

Prior to data analyses, the raw data for all variables were examined for the presence of
obvious errors and univariate outliers. Any values exceeding three standard deviations above or
below the mean were replaced with the (M +/- 3SD) value. In total, 31 values were identified
and replaced with a value representing 3 standard deviations above or below the mean.
Specifically, one score was changed from the MDQ autonomic subscale, one score was changed
from the MDQ concentration subscale, one score was changed for the MDQ behavioural change
subscale, one score was changed for the MDQ arousal subscale, six scores were changed for the
PEQ physical symptom subscale, four scores were changed for the PEQ emotional symptom
subscale, five scores were changed for the PPSQ, one score was changed for the EPDS, two
scores were changed for the physical subscale of the Oral Contraceptive Side Effects
Questionnaire, five scores were changed for the emotional subscale of the Oral Contraceptive
Side Effects Questionnaire, and four scores were changed for the sexual subscale of the Oral

Contraceptive Side Effects Questionnaire.
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Prior to each analysis, multivariate outliers were detected using Mahalanobis Distance
and were eliminated from the analyses, as recommended by Tabachnick and Fidell (2007). Five
multivariate outliers were eliminated from the data analyses of Hypothesis 1, and there were no
multivariate outliers for Hypothesis 2. Three multivariate outliers were eliminated from the data
analyses for Hypothesis 3. An analysis of these multivariate outliers revealed that these
participants scored higher than the other participants on the emotional subscale of the Oral
Contraceptive Side Effects Questionnaire (M = 13.50, SD = 6.35 vs. M= 1.40, SD = 2.50) but
scored lower on the emotional subscale of the PEQ (M = 3.00, SD =4.76 vs. M= 4.24, SD =
4.84).

Data were also evaluated for violations of normality, linearity, and homoscedasticity
using histograms and bivariate scatter plots as outlined by Tabachnick and Fidell (2007). With a
large sample size (i.e., over 200 cases), Tabachnick and Fidell (2007) recommend looking at the
distribution of the sample to determine normality rather than using formal inference tests of
skewness and kurtosis. This is because a variable with statistically significant skewness often
does not deviate enough from normality to make a significant difference with the resuits. Upon
examination of the histograms and bivariate scatter plots, it was found that the variables were
generally normally distributed and those that were not did not deviate enough from normality to
impact the results. The scores for these variables were not transformed to avoid increased
difficulty in interpretation of the transformed variables. Multicollinearity was also assessed and
no variables had correlations that exceeded .90.

A missing value analysis revealed that all variables were missing less than 2 % of the

values. Each subject’s missing value on a given variable was replaced with that subjects’ mean
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item score for that variable, as suggested by Tabachnik and Fidell (2007). Table 2 displays the
means and standard deviations of the raw scores for each of the variables.

Finally, we examined the infrequency scores to determine whether any participants had
endorsed over 4 items, resulting in an invalid questionnaire. However, no questionnaires were
invalidated as no participants endorsed over 4 infrequency items.

Internal Consistency and Reliability of the Measures

Cronbach’s alpha coefficients were calculated for all measures and their corresponding
subscales. The internal consistencies, means, and standard deviations of all subscales can be
found in Table 2. The internal consistencies of the majority of subscales fell in the moderate to
high range, although the MDQ Water Retention (a = .63) and Autonomic Reaction (a = .61)
subscales did not perform as well.

Examination of Bivariate Associations Between Variables

Initial analyses examined the relationship between all variables of interest. The
correlations between all reproductive variables were examined and can be found in Table 3.
Most of the reproductive variables were positively correlated and significant, with the exception
of the OC side effects variable. The highest correlations were between the MDQ concentration
subscale and the MDQ behaviour subscale (r = .74, p < .01), the MDQ concentration subscale,
and the MDQ negative affect subscale (r = .72, p <.01), and the MDQ negative affect subscale
and the MDQ behaviour subscale (r = .68, p <.01). The PEQ physical subscale and the PPSQ
total scale were also highly correlated (» = .62, p <.01).

Next, correlations between all menopausal symptom variables were examined and can be
found in Table 4. These variables were all significantly correlated in a positive direction. The

highest correlations were between the MQUOL psychosocial subscale and the MQUOL physical
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Scale N Means Standard Internal
Deviations Consistency
MQUOL
Vasomotor 284 3.73 1.88 .88
Psychosocial 283 2.93 1.59 91
Physical 279 3.03 1.38 .93
Sexual 278 3.03 2.01 .87
MDQ -
Pain 280 9.00 5.45 .79
Water retention 278 5.60 3.19 .63
Autonomic reactions 277 2.93 3.10 .61
Negative affect 279 11.94 8.10 92
Concentration 279 7.84 7.15 .87
Behavioural change 279 4.89 4.76 .84
Arousal 280 5.12 3.96 74
PEQ
Physical 233 . 26.99 14.79 .89
Emotional 236 4.35 4.97 .88
PPSQ 225 9.23 6.37 a7
EPDS 230 9.38 6.02 .87
Oral Contraceptives Questionnaire
Physical 232 3.09 3.33 73
Emotional 231 1.61 3.29 .90
Sexual 228 0.81 2.43 .89
NEO Five Factor Inventory — 255 34.42 10.05 .90
Neuroticism
Infrequency Scale 265 0.11 0.37 23

Note. MQUOL = Menopause Quality of Life Questionnaire, MDQ = Menstrual Distress Questionnaire,
PEQ = Pregnancy Experiences Questionnaire, PPSQ = Postpartum Physical Symptoms Questionnaire,
EPDS = Edinburgh Postnatal Depression Scale.

Table 3
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o N

©

11.
12.
13.
14.
15.

MDQ Pain

MDQ Water
Retention
MDQ Autonomic

MDQ Negative
Affect

MDQ
Concentration
MDQ Behaviour

MDQ Arousal
PEQ Physical
PEQ Emotional
PPSQ Total
EPDS Total
OC Physical
OC Emotional
OC Sexual

Puberty Mood
Change

S8H*

S6**
H1%*

S4Fx

STH*
25%*
7%
3%
26%*
28%*
30**
9%
.01

22%%

2

29
SO**

A2

39
.10

37
19

26%*
26%*
30%**
24%%
15

21

3

45
53

A49%*
32%*
22%%*
A15%
20%*
28%*
24%%
7%
.07
.04

4

2%k

68**
27x*
34
A2%*
25%*
A45%*
5%
26%*
.09
24%*

5 6
T4k -
J33kx 0 27**
4% J1E*
A5%*  38**
27%% 20%*
36**  36%*
13 15%
A8*  27%*
.10 .09
.08 A3*

10
.07
13
5%
.08
.00
.06
.07

S6**
2%
A40**
28%*
25%*
.14

26%*

37
A2%*

A7*
-.01
30**

10

49%*
30%*
20%*
.06

25%*

11 12 13

A8* -

24%%  54%x
13 A8* 17*
33%* .09 15%

14

13

15.

Note. * p< .05, ** p< 0]
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Table 4

Correlation Matrix for Menopausal Symptom Variables

MQUOL MQUOL MQUOL MQUOL Sex
Vasomotor Psychosocial Physical

1. MQUOL -

Vasomotor
2. MQUOL 38%* -

Psychosocial
3. MQUOL A5F* 68** -

Physical
4. MQUOL Sex 26%%* 36%* S1* -

Note. * p <.05, ** p < .01
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subscale (r = .68, p <.01), as well as the MQUOL physical subscale and the MQUOL sexual

subscale (» = .51, p <.01).

Finally, the correlations between each reproductive variable and menopausal symptom
variable were examined and can be found in Table 5. Again, most of the variables were
positively correlated, although not all were significant. OC sexual side effects did not correlate
with any of the menopausal symptom variables. The highest correlations were between the
MQUOL psychosocial subscale and the MDQ negative affect subscale (r=.63, p<.01), the
MQUOL psychosocial subscale and the MDQ behaviour subscale (r=.52,p<.01), and the
MQUOL physical subscale and the MDQ pain subscale (r = .52, p <.01). In order to minimize
the influence of shared variance and determine the best reproductive predictors of various
menopausal symptoms, multiple regression analyses were conducted to investigate Hypotheses 1
and 2.

Main Analyses

Hypothesis 1. A forward entry multiple regression analysis was used to determine the
best predictors of menopausal depressive symptoms. For this analysis, the MQUOL
psychosocial subscale served as the dependent variable, while the MDQ negative affect subscale,
PEQ emotional subscale, EPDS total score, mood change at puberty, and Oral Contraceptive
Side Effects emotional subscale were entered as predictors. Panel 1 of Table 6 displays the
standardized regression coefficients (B), R, adjusted R and R’ change statistics. Two variables
emerged as unique predictors of menopausal depressive symptoms: the MDQ negative affect
subscale, adjusted R’ = .38, F (1, 168) =103.11, p <.001, and the total score from the EPDS,
adjusted R’ = 40, F (2, 167) = 57.13, p < .001. Together, they accounted for 40.6 % of the

variance in menopause depressive symptoms (R’ value). Individually, the MDQ negative affect



Table 5

Bivariate Correlations Between Reproductive Variables and Menopausal Symptom Variables

MQUOL MQUOL MQUOL MQUOL

Vasomotor Psychosocial Physical Sex
MDQ Pain 25%* 38k S2k* 26%%
MDQ Water 25%* 37 ATH* 26%*
Retention
MDQ 32k 2TH* 39** 20%*
Autonomic
MDQ Negative 5% 63%* A45%* 20%*
Affect
MDQ 5% S0** A5%* 13
Concentration
MDQ Behaviour A3 S52%* A40** 14%*
MDQ Arousal 14% 14% 22%% 12
PEQ Physical A1 2T7x* J3T7** .09
PEQ Emotional .03 A0** J1* .07
PPSQ Total 9% 24*% 33** 07
EPDS Total .09 A40** 26%* .07
OC Physical 20%* .05 25%* 16*
OC Emotional .01 16* 5% .08
OC Sexual .06 .04 -.00 .04
Puberty Mood .06 23%* J18%* .10

Note. * p <.05, ** p< .01
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subscale accounted for 38.0 % of the variance, while the EPDS accounted for an additional 2.6
% (R? change values).

As a supplementary analysis, the influence of a decrease in negative symptoms was
examined using re-coded values for the PEQ, PPSQ, and the Oral Contraceptive Side Effects
Questionnaire. However, all significant predictors remained the same, and the re-coded values
did not affect the results.

Hypothesis 2. A series of forward entry multiple regression analyses were used to
determine the best predictors of menopausal physical symptoms. First, a composite score
consisting of both the physical and vasomotor subscales was used as the dependent variable, with
the MDQ subscales, PEQ physical symptom subscale, PPSQ scale, and the physical symptom
subscale from the Oral Contraceptive Side Effects Questionnaire acting as the predictors. Panel
2a of Table 6 displays the standardized regression coefficients (B), R, adjusted R, and R’ change
statistics. Three variables emerged as unique predictors of the composite menopausal physical
symptoms scale: the MDQ pain subscale, adjusted B> = .18, F' (1, 176) = 39.67, p < .01, the
MDQ autonomic subscale, adjusted R? = 28, F' (2,175)=26.97, p < .01, and the MDQ water
retention subscale, adjusted R’= .26, F (3,174) =21.75, p < .01. Together, these variables
accounted for 27.3 % of the variance (R’ value). Individually, the MDQ pain subscale accounted
for 18.4 %, while the MDQ autonomic subscale accounted for an additional 5.2 %, and the MDQ
water retention scale accounted for an additional 3.7 % (R’ change values).

A second forward entry multiple regression was used with the MQUOL physical
symptom subscale as the dependent variable. The MDQ subscales, PEQ physical symptom
subscale, PPSQ scale, and the physical symptom subscale from the Oral Contraceptive Side

Effects Questionnaire were used as the predictors. Panel 2b of Table 6 displays the standardized



Table 6

Summary of Regression Analyses for Hypothesis 1 and Hypothesis 2 (N = 270)°

Variable R Adjusted B R’ Change Y

Panel 1: Hypothesis 1

MDQ Negative Affect 62 38 38%* 53%%

EPDS Total .64 40 03** J8**

Panel 2a: Hypothesis 2, Composite Physical Symptom Score as DV

MDQ Pain 43 18 18%* A3
MDQ Autonomic 49 23 .05% 28**
MDQ Water Retention 52 26 .04* 24%*

Panel 2b: Hypothesis 2, MQUOL Physical Symptom Score as DV

MDQ Pain .53 27 28%* 23%*
MDQ Concentration .58 33 O7%* 24%*
PEQ Physical Symptoms .61 .36 03%* A7%*
MDQ Water Retention .63 38 02% 8%

Panel 2¢: Hypothesis 2, MQUOL Vasomotor Score as DV

MDQ Autonomic 33 A1 AT 28**

MDQ Water Retention 37 A3 .03* A7*

Note. MQUOL = Menopause Quality of Life Questionnaire, MDQ = Menstrual Distress
Questionnaire, PEQ = Pregnancy Experiences Questionnaire, PPSQ = Postpartum Physical
Symptoms Questionnaire, EPDS = Edinburgh Postnatal Depression Scale

*Some participants’ scores were not used in these analyses due to pairwise deletion (i.e., if a
participant was never pregnant, they did not have scores on pregnancy measures and were
omitted from those analyses)

*p<.05,** p<.01
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regression coefficients (B), R, adjusted R? and R’ change statistics. Four variables emerged as
unique predictors of physical symptoms experienced during menopause: the MDQ pain subscale,
adjusted R’ = 27, F (1, 176) = 67.32, p < .01, the MDQ concentration subscale, adjusted R? =
34, F(2,175)=45.31, p < .01, the PEQ physical symptom subscale, adjusted R= 36, F (3,
174) = 34.59, p < .01, and the MDQ water retention subscale, adjusted R° = 38, FF 4,173) =
28.09, p <.01. Together, these variables accounted for 39.34% of the variance (R? value).
Individually, the MDQ pain subscale accounted for 27.7 %, while the MDQ concentration
subscale accounted for an additional 6.5 %, the PEQ physical symptom subscale accounted for
an additional 3.2 %, and the MDQ water retention subscale accounted for an additional 2.0 % (R’
change values).

Finally, the MQUOL vasomotor symptom subscale was used as the dependent variable.
The MDQ subscales, PEQ physical symptom subscale, PPSQ scale, and the physical symptom
subscale of the Oral Contraceptives Side Effects Questionnaire were used as the predictors.
Panel 2¢ of Table 6 displays the standardized regression coefficients (B), R, adjusted R, and R’
change statistics. Two variables emerged as unique predictors of vasomotor symptoms
experienced during menopause: the MDQ autonomic subscale, adjusted R = .11, F (1,168) =
20.92, p <.01, and the MDQ water retention subscale, adjusted R* = .12, F (2,167)=12.82,p<
.01. Together, these variables accounted for 13.7 % of the variance (R? value). Individually, the
MDQ autonomic subscale accounted for 11.0 % of the variance, while the MDQ water retention
subscale accounted for an additional 2.7 % (R’ change values).

As a supplementary analysis, the influence of a decrease in negative symptoms was
examined using re-coded values for the PEQ, PPSQ, and the Oral Contraceptive Side Effects

Questionnaire. All significant predictors remained the same except for the second regression
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equation. The PEQ physical symptom variable was no longer a unique predictor of physical
symptoms during menopause.

Hypothesis 3. A number of discriminant function analyses were conducted to determine
whether the severity of physical and emotional symptoms experienced during past reproductive
events predicts whether women sought HRT. First, a discriminant function analysis was
conducted using both the physical and emotional symptom variables as predictors of seeking
HRT. Specifically, predictor variables included the MDQ subscales, the emotional and physical
subscales of the PEQ, the PPSQ total score, the EPDS total score, and the physical, emotional,
and sexual subscales from the Oral Contraceptives Side Effects Questionnaire. These variables
were entered simultaneously. The function did not significantly discriminate between groups, A
= .89, X* (14) = 16.67, p = .27, accounting for only 6.7 % of the variance between the two
groups. Using this discriminant function, approximately 77 % of participants were correctly
classified into their respective groups, whereas 67 % would be correctly classified by chance
alone.

Next, two separate discriminant function analyses were conducted for physical symptoms
and emotional symptoms. For the analysis involving physical symptoms, the MDQ subscales,
the PEQ physical symptom subscale, the PPSQ total score, and the physical symptom subscale
from the Oral Contraceptive Side Effects Questionnaire were used as predictors and were entered
simultaneously. The function did not significantly discriminate between those who sought HRT
and those who did not, 1 = .93, X? (9) = 10.66, p = .30, accounting for 7.0 % of the variance
between groups. Using this discriminant function, approximately 78 % of participants were
correctly classified into their respective groups, whereas 66 % would be correctly classified by

chance alone.
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For the analysis involving emotional symptoms, the MDQ negative affect subscale, the
PEQ emotional subscale, the EPDS total score, and the emotional subscale from the Oral
Contraceptive Side Effects Questionnaire were used as predictors and entered simultaneously.
Similarly, the function did not significantly discriminate between those who sought HRT and
those who did not , 1= .97, X* (4) = 4.16, p = .38, accounting for only 2.6 % of the variance
between groups. Using this discriminant function, approximately 80 % of participants were
correctly classified into their respective groups, whereas 67 percent would be correctly classified
by chance alone.

Since not all participants in this study had given birth or taken oral contraceptives in the
past, the sample size for each analysis was reduced. Ninety-three participants (32 % of the
sample) were omitted from these analyses because they had not completed the various pregnancy
questionnaires and/or the Oral Contraceptive Side Effects Questionnaire. Further analyses were
conducted to determine whether the above findings were affected by a reduction in statistical
power due to the loss of participants. In order to determine whether past pregnancy was related
to seeking HRT during menopause a new variable was created distinguishing those who had
given birth in the past (1) and those who had not (0). A discriminant function analysis was
conducted with the new pregnancy variable replacing the pregnancy questionnaires (PEQ
physical and emotional subscales, PPSQ total score, EPDS total score). The MDQ subscales and
Oral Contraceptive Side Effect Questionnaire subscales were still included in this analysis.
Therefore, this analysis investigated whether ever being pregnant was a predictor of seeking
HRT without losing as many participants. For this analysis, the number of missing participants

was reduced to 69 (24 % of the sample). However, the function did not significantly
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discriminate between groups, 1 = .94, X? (1 1)=13.12, p = .29, accounting for approximately 6 %
of the variance between the two groups.

In order to determine whether past OC use was related to seeking HRT during menopause
a new variable was created distinguishing those who had used oral contraceptives the past (1)
and those who had not (0). A discriminant function analysis was conducted with the new oral
contraceptive variable replacing the subscales from the Oral Contraceptive Side Effects
Questionnaire. The MDQ and PEQ subscales were still included in this analysis, as were the total
scores from the PPSQ and the EPDS. Therefore, this analysis investigated whether ever taking
oral contraceptives was a predictor of seeking HRT without losing as many participants. For
this analysis, the number of missing participants was reduced to 80 (28 % of the sample).
However, the function did not significantly discriminate between groups, 1= .95, X* (12) =
11.01, p = .53, accounting for 5.3 % of the variance between the two groups.

An alternate analysis was conducted to investigate a related question — whether past
reproductive variables can predict who actually received HRT. This variable was also tested
because there are numerous patient and physician factors that may influence whether a woman
actually receives HRT, despite whether she had originally sought it or not (i.e., risk for breast
cancer, prevention of osteoporosis). The variables included in this analysis were the MDQ
subscales, the PEQ physical and emotional subscales, the PPSQ total, the EPDS, and the Oral
Contraceptive Side Effect Questionnaire subscales. The function that emerged from this analysis
was also not significant, 1 = .87, X° (14) = 23.32, p = .06, accounting for 12.3 % of the variance
between the two groups.

Hypothesis 4. Pearson product-moment correlations were used to determine whether

finger digit ratio is related to androgen-related menopausal symptoms. Left 2D:4D was
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significantly associated with decrease in sexual desire (r=.24, p <.05) and avoiding intimacy (r
=.23,p <0.05). That is, increased (feminized) 2D:4D was associated with a decrease in sexual
desire and avoiding intimacy during menopause. The correlations between right and left 2D:4D
and androgen-related symptoms can be found at the top of Table 7.

Hypothesis 5. Pearson product-moment correlations were used to determine whether
finger digit ratio is related to estrogen-related menopausal symptoms. However, 2D:4D was not
significantly associated with any estrogen-related menopausal symptoms. The correlations
between right and left 2D:4D and estrogen-related symptoms can be found at the bottom of
Table 7.

Hypothesis 6. Pearson product-moment correlations were used to determine whether
finger digit ratio is related to menopausal symptoms in women who have undergone ovarian
surgery. Right 2D:4D was significantly associated with vaginal dryness during intercourse (r =
81, p <.01) and decrease in sexual desire (r = .65, p < .01). Left 2D:4D was significantly
associated with hot flashes (r = .70, p < .05) and vaginal dryness during intercourse (r = .77, p <
.01). Correlations between right and left 2D:4D and menopausal symptoms can be found in
Table 8.

Bivariate scatter plots were also examined to ensure that the above correlations were not
unduly influenced by outliers due to the small sample size for this analysis (n = 10). Each
scatter plot was divided into quadrants drawn along the means for the two variables. For both
the left 2D:4D and vaginal dryness scatter plot and the right 2D:4D and vaginal dryness scatter
plot, all data points fell in the appropriate quadrant (i.e., those with the lowest finger digit ratio
all fell below the mean for vaginal dryness during intercourse, and vice versa). All but one data

point fell in the appropriate quadrants for the left 2D:4D and decrease in hot flashes scatter plot,
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Table 7

Summary of Pearson Product-Moment Correlations for 2D:4D and Menopausal Symptoms (n =
90)

Menopausal Symptom Mean Right 2D:4D Mean Left 2D:4D

Androgen-related Symptoms:

Decrease in sexual desire .09 24*
Vaginal Dryness during 11 .19
intercourse

Avoiding intimacy .05 23%*

Estrogen-related Symptoms:

Hot flashes or flushes .06 .08
Night sweats -.03 -.03
Sweating .02 -.02

*p<.05,**p<.0]



Table 8

Summary of Pearson Product-Moment Correlations for 2D:4D and Menopausal Symptoms for
Women Who Have Experienced Ovarian Surgery (n= 10)

Menopausal Symptom Mean Right 2D:4D Mean Left 2D:4D

Androgen-related Symptoms

Decrease in sexual desire .65* .58
Vaginal Dryness during B1H* JTTE*
intercourse

Avoiding intimacy 57 .56

Estrogen-related Symptoms

Hot flashes or flushes S2%* JO**
Night sweats .14 .06
Sweating .03 .07

*p<.05,** p< (]
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and all but two data points fell in the appropriate quadrant for the right 2D:4D and decrease in
sexual desire scatter plot.

Because some of the distributions for these particular items were skewed for the 10
participants who were included in this analysis, Kendall’s tau correlations were conducted. This
nonparametric test was chosen, as Field (2009) recommends using this method of nonparametric
correlation with a small data set and a large number of tied ranks. Right 2D:4D was significantly
associated with decrease in sexual desire (» = .56, p < .05), vaginal dryness during intercourse (r
= .84, p <.01), and avoiding intimacy (r = .69, p <.05). Left 2D:4D was significantly associated
with hot flashes or flushes (» = .55, p <.05), vaginal dryness during intercourse (r = .69, p < .05).
Kendall’s Tau correlations between right and left 2D:4D and menopausal symptoms can be
found in Table 9.

Supplementary Analyses

Hypothesis 1, 2, and 3. As discussed above, Hypotheses 1, 2, and 3 were each re-
analyzed using re-coded versions PEQ, PPSQ, and the Oral Contraceptives Side Effects
Questionnaire. Rather than investigating participants’ reports of an increase in negative
symptoms on these scales, this supplementary analysis investigated a decrease in negative
symptoms and how they may relate to menopausal symptoms. However, only one multiple
regression equation was affected by the re-coded scales. When predicting physical symptoms
experienced during menopause, the PEQ physical symptoms variable was no longer a significant
predictor.

NEO-FFI and Symptom Variables. The total neuroticism NEO-FFI scores were

correlated with all symptom variables to determine whether neuroticism is related to symptom
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Table 9

Summary of Kendall’s Tau for 2D:4D and Menopausal Symptoms Jor Women Who Have
Experienced Ovarian Surgery (n= 10)

Menopausal Symptom Mean Right 2D:4D Mean Left 2D:4D
Decrease in sexual desire S6* Sl
Yaginal Dryness during .69% .69%*
intercourse
Avoiding intimacy 53 53
Hot flashes or flushes 43 S55%

Night sweats 18 13
Sweating .02 -.02

Note. * p <.05,**p< .01
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reporting. The neuroticism scores were significantly correlated with 16 out of 18 symptom
variables. These correlations are presented in Table 10.
Discussion

The primary aim of this study was to investigate predictors of more severe physical
and/or psychological symptoms associated with menopause, including symptoms associated with
past reproductive events and physical markers such as finger digit ratio. A secondary aim of this
study was to investigate the possible differences between women who sought HRT versus those
who did not. The main findings of this study indicate that there is a link between mood
symptoms experienced at menopause and during other reproductive events, with negative affect
experienced prior to menstruation and post partum mood symptoms emerging as the most
important predictors of negative affect experienced during menopause. Second, past physical
symptoms experienced during reproductive events do predict the physical symptoms experienced
in menopause, with many symptoms associated with PMS acting as the most important
predictors. Third, past symptoms associated with reproductive events do not seem to predict
whether a woman will seek HRT during the perimenopausal period. And finally, 2D:4D does
not seem to be related to estrogen-related menopausal symptoms, although there are some
associations with androgen-related menopausal symptoms. For those women who underwent
surgical menopause, the association between 2D:4D and both androgen and estrogen-related
menopausal symptoms was present. Each of the hypotheses will be further discussed in turn.
Bivariate Association Between Variables

As a preliminary analysis, the correlations between all variables were examined.
Although examining the correlations between variables does present the problem of overlapping

variance, this preliminary analysis illustrated that most of the variables of interest were, in fact,



Table 10

Correlations between the NEO — FFI Neuroticism Scale and the Symptom Subscales (N = 290)

Variable Name NEO-FFI Neuroticism

MQUOL Vasomotor 21%*
MQUOL Psych 60%*
MQUOL Sex A
MDQ Pain 34x%
MDQ Water Retention 20%*
MDQ Autonomic 33
MDQ Negative Affect STH*
MDQ Concentration 46%*
MDQ Behaviour S1x*
MDQ Arousal 5%

PEQ Physical Symptoms 28%*
PEQ Emotional Symptoms A40**
PPSQ Total .19*

EPDS Total A49**
OC Physical Symptoms 13

OC Emotional Symptoms Jd6**
OC Sexual Symptoms .10

Note. * p <.05,** p< 0]



94

significantly associated with each other and this association was in the expected direction. When
examining the correlations between the past reproductive variables and the menopausal symptom
variables, it was determined that most of the variables were significantly correlated with each
other in a positive direction. That is, a higher severity of symptoms during the reproductive
event was associated with a higher severity of menopausal symptoms.

In terms of Hypothesis 1, all of the mood variables associated with past reproductive
events were positively correlated with mood symptoms experienced at menopause. This
illustrates that there is indeed a relationship between menopausal mood symptoms and mood
symptoms experienced during puberty, PMS, pregnancy, the postpartum period, and/or OC use.

For Hypothesis 2, all but one of the past physical symptom variables were significantly
associated with physical symptoms associated with the menopausal transition. Sexual side
effects resulting from OC use was not correlated with physical symptoms experienced at
menopause. This could be due to differing causes for sexual side effects during these
reproductive events. For example, research has pointed to elevated sex hormone binding
globulin levels leading to decreased testosterone as a potential cause for sexual side effects
during oral contraceptive use (Panzer et al., 2006). However, sexual side effects during
menopause may be caused by decreasing estrogen levels (Graziottin, 2000).

Other than this variable, symptoms associated with PMS, pregnancy, the postpartum
period, and physical side effects of OC use were all associated with physical symptoms
experienced during menopause. Finally, correlations between vasomotor symptoms experienced
during menopause and past physical reproductive symptoms revealed that most premenstrual
symptoms (excluding behaviour change), postpartum physical symptoms, and physical side

effects of OC use are associated with vasomotor symptoms in menopause.
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It is important to note the potential influence of response bias, should it exist in this
study. It is possible that the participants may have understood the underlying research question
although it was not explicitly stated. Further, women suffering from a more severe menopausal
transition might have endorsed more severe symptoms during past reproductive events if they
allowed their recent menopausal symptoms to cloud their recollection of the severity of past
reproductive events. However, response bias or memory bias could influence the results in both
directions (i.e., the over reporting of past/present symptoms as well under reporting past/present
symptoms). Therefore, these biases, if present, may be in either direction, and may not
systematically influence the results.

Hypothesis 1

For Hypothesis 1, it was predicted that women who experience more depressive
symptoms during the menopausal transition will be more likely to have had a history of distress
associated with other reproductive events (i.e., the premenstrual period, during pregnancy, the
postpartum period, puberty, and during oral contraceptive use). This hypothesis was supported.
As discussed above, each of the mood-related reproductive variables were significantly
correlated with negative affect during the menopausal period. Of these variables, negative affect
experienced in the premenstrual period and negative mood experienced postnatally were the best
predictors of negative mood during menopause, as they accounted for the largest portion of
unique variance. Our findings were analogous to past studies that have found that negative
mood experienced in the premenstrual period and/or during the postpartum period predicted
mood symptoms in menopause (Flores-Ramos, et al., 2010; Gregory, et al., 2000; Payne et al.,

2007).
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However, our findings partially contradict Becker and colleagues (2007) who found that
negative mood experienced during PMS was a predictor of menopausal mood symptoms, but not
negative mood experienced after pregnancy. Our findings also contradict Steinberg and
colleagues (2008) who found no association between premenstrual mood symptoms, postpartum
mood symptoms, and depressive symptoms experienced during the menopause. These
differences may be due to differing criteria between these studies and this study, or due to the
measurement of mood symptoms.  For example, Becker and colleagues (2007) used a visual
analogue scale to retrospectively measure mood during PMS and postpartum. This study used a
more detailed method of measurement, using comprehensive scales to capture the experiences of
women during this time. Using this method of measurement may have more accurately captured
the relationship between these two variables.

The participants in Steinberg and colleagues’ (2008) study were menopausal women who
were diagnosed with either minor or major depression at the time of the study, and they focused
on premenstrual depression and postpartum depression, rather than depressive symptoms and
negative mood experiences. Focusing on mood symptoms in general rather than strict criteria for
depressive episodes may explain the conflicting finding between our study and Steinberg and
colleagues’ (2008).

Although the majority of past studies seem to support a link between menopausal mood
symptoms and depressive symptoms during times of estrogen decline, there was a dearth of
research related to times of hormonal fluctuations in which estrogen levels increase. This study
found that symptoms experienced during times of estrogen increase (i.e., puberty, pregnancy, the
use of oral contraceptives) are significantly associated with menopausal mood symptoms.

However, these variables do not account for the largest portion of the variance, and therefore do
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not emerge as significant when compared to symptoms associated with estrogen decline (i.e.,
premenstrual symptoms, postpartum mood change). Past research has suggested that negative
mood does indeed occur during times of estrogen increase (Glover et al., 2004; Kessler &
Walters, 1998; Lewinsohn et al., 1998; Sugawara et al., 1997), and current theories have
suggested that it is not only times of estrogen decline that may lead to depressive symptoms, but
that some women may not be able to compensate for fluctuations in estrogen (Deecher et al.,
2008). The results of this study support these findings, although variables associated with
estrogen decline seem to be better predictors of negative affect experienced during menopause.

Mood change during pregnancy may not be the best predictor of menopausal mood
symptoms because estrogen levels change in a steady manner during pregnancy, and do not
include rapid and unpredictable fluctuations. Therefore, it may be that women who experience
negative mood symptoms tied to reproductive events have trouble adapting to changes in
hormonal levels when there are unpredictable declines in estrogen, rather than steady increases.
The hormonal changes that occur during both the premenstrual period and the postpartum period
are analogous to the changes that occur during menopause. Therefore, it is reasonable that these
reproductive events would be so closely associated. It is unclear as to why oral contraceptive use
was not a unique predictor, as it is associated with some hormonal fluctuations.

Alternately, mood change during pregnancy and oral contraceptive use may not be
unique predictors of menopausal symptoms because the measures might not have been sensitive
enough to pick up any the effects of these variables. This may be due to the fact that both the
PEQ and Oral Contraceptives Side Effects Questionnaire were newly created for the purposes of
this study. However, the significant correlation between mood symptoms experienced during

pregnancy, during OC use, and menopause indicate that there is indeed a relationship between



98

these variables, although these variables did not necessarily emerge as unique predictors of
menopausal mood symptoms.

The results of this study support the notion that depressive symptoms during reproductive
events are linked, and that negative symptoms experienced prior to menstruation and negative
mood experienced during the postpartum period are the best emotional reproductive predictors of
negative affect during the menopausal transition. However, it is hard to make firm conclusions
due to the correlational nature of the analyses used and the complexity of the simultaneous
hormonal changes that are occurring during each of the reproductive events. Ultimately, a
prospective study could help clarify these relationships.

Hypothesis 2

For Hypothesis 2, it was predicted that women who experience more severe
physical symptoms during the menopausal transition will have experienced more severe physical
symptoms during times of hormonal fluctuation (i.e., the premenstrual period, during pregnancy,
the postpartum period, and during oral contraceptive use). This hypothesis was partially
supported. As discussed above, all but one of the past physical symptom variables were
significantly associated with physical symptoms associated with the menopausal transition.
Finally, correlations between vasomotor symptoms experienced during menopause and past
physical reproductive symptoms revealed that most premenstrual symptoms (excluding
behaviour change), postpartum physical symptoms, and physical side effects of OC use are
associated with vasomotor symptoms in menopause.

When considering the best (or unique) predictors of menopausal physical and vasomotor
symptoms, all unique predictors were associated with the premenstrual period. Pain, water
retention, and autonomic symptoms experienced during the premenstrual phase were all unique

predictors of menopausal symptoms. When only the physical symptom subscale from the
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MQUOL was considered, autonomic symptoms were no longer a unique contributor, but
symptoms experienced during pregnancy did emerge as a unique predictor. Finally, when
vasomotor symptoms from the MQUOL were considered, autonomic symptoms and water
retention experienced during PMS were the only unique predictors. Therefore, the best
predictors of menopausal physical symptoms change depending on what symptoms are being
considered.

The results of this study are analogous to past studies that have indicated that there is an
association between PMS symptoms and symptoms experienced during menopause (Binfa et al.,
2004; Freeman et al., 2004; Hunter, 1992; Leidy, 1996; Morse et al., 1998). It seems that there is
a consistent association between PMS and menopausal symptoms despite differing
methodologies and psychometric measures. This association may exist due to similarities in
hormonal changes during both PMS and the menopausal transition. PMS symptoms are typically
experienced during the luteal phase, when both estrogen and progesterone levels decline. The
similarity between PMS symptoms and menopausal symptoms suggests that some women may
be more susceptible to physical symptoms when hormone levels decline.

It seems as though physical symptoms experienced prior to menstruation and during
pregnancy are the best predictors of physical menopausal symptoms. Although physical
symptoms experienced during the postpartum period were correlated with menopausal
symptoms, it was not a unique predictor of physical menopausal symptoms, despite the drastic
estrogen drop that occurs after birth. This finding is surprising as the decline in estrogen that
occurs during the postpartum period is analogous to the decline in estrogen that occurs during the

menopausal transition.
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This study lends further support to Hunter’s (1993) theory that women who experience
vasomotor symptoms prior to menopause may be more sensitive to hormonal changes. This
study found that hot flashes and other autonomic symptoms experienced prior to menopause
were significantly related to the severity of hot flashes experienced during menopause. This
theory could be extended to other symptoms experienced during the premenstrual period such as
water retention, cramping, and concentration problems, as significant associations with these
variables were found as well. Further, these results lend support to Deecher and colleagues’
(2008) theory that it is times of reproductive change, not necessarily declines in hormone levels,
that trigger hormonal sensitivity in some women.

The results for Hypothesis 2 should be interpreted with some caution, as other variables are
involved in the experience of menopausal symptoms. We found that past reproductive variables
accounted for between 13 and 39 percent of the variance in the severity of menopausal
symptoms (for vasomotor and physical symptoms respectively). Research has shown that other
factors such as health status, stress, attitudes toward aging and menopause, health behaviours,
and sociodemographic variables can all influence both the frequency and severity of menopausal
symptoms (Dennerstein, 1996).

The present findings suggest that a history of premenstrual symptoms (i.e., pain, lack of
concentration, water retention) and physical symptoms experienced during pregnancy were the
best predictors of overall menopausal symptoms. Further, a history of autonomic symptoms and
water retention prior to menstruation were the best predictors of vasomotor symptoms
experienced during menopause.

Hypothesis 3

For Hypothesis 3, it was predicted that women who sought HRT during their menopausal

transition will have experienced more severe physical and/or psychological symptoms during
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times of hormonal fluctuation (i.e., during the premenstrual period, pregnancy, the postpartum
period, puberty, and oral contraceptive use). This hypothesis was not supported. Neither
emotional nor physical symptoms experienced during past reproductive events predicted whether
or not women sought HRT during the menopausal transition. Our results suggest that women
who seek HRT do not have significantly more severe symptoms associated with past
reproductive events when compared to women who did not seek HRT. This finding is surprising
as past research has indicated that women who have more severe menopausal symptoms are
more likely to seek HRT (Bosworth et al., 2005), and we found that the severity of menopausal
symptoms is significantly related to the severity of some past reproductive symptoms (see
Hypotheses 1 and 2). It would be expected that there would be a relationship between past
reproductive symptoms and HRT seeking, although our results suggest that both groups (HRT
seeking vs. not) are essentially the same with respect to the severity of past reproductive
symptoms.

Hypothesis 4 and Hypothesis 5

It was predicted in Hypothesis 4 that women with a lower (masculinized) 2D:4D will
have more severe androgen-related menopausal symptoms due to increased androgen sensitivity.
These androgen-related symptoms included loss of libido, and ability to become sexually
aroused during the menopausal transition. This hypothesis was not supported, as the opposite
was found. The results indicate that left 2D:4D is positively correlated with a decrease in sexual
desire and avoiding intimacy, suggesting that women with a higher (feminized) 2D:4D suffer
from more severe androgen-related menopausal symptoms. These results are difficult to
interpret, as sexual desire consists of a complex interaction of physiological, psychological, and
biochemical processes. Androgens are said to be responsible for the decrease in libido that can

occur as women age, although Graziottin (2000) argues that the decrease in estrogen that occurs
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during menopause has a substantial impact on one’s sexual desire. This author states that
estrogens prime the central nervous system as well as the sensory organs (including the skin) that
are the key receptors for external sexual stimuli. She also states that the interplay between
estrogens and the dopaminergic system is a key process that determines the appetitive side of
sexual behaviour (Graziottin, 2000). Thus, it is possible that women who have a higher
(feminized) 2D:4D may be more sensitive to the effects of estrogen on sexual desire, and may
experience more severe sexual symptoms during the menopausal transition as a result.

Further, the decrease in estrogen that occurs during this time may affect the psychological
aspects of sexual desire, as women may feel less feminine as they enter the menopausal
transition. The menopausal transition is a concrete representation of the fact that reproduction
can no longer occur. At this time, women may lose their sexual identity or sensuality, which
may decrease the quality of their sexual relationships and ultimately lead to decreased libido
(Graziottin, 2000). Again, it may be possible that women with a higher (feminized) 2D:4D are
more sensitive to the effects of estrogen on sexual desire, and may be more affected by the
psychological aspects associated with sexual desire as well. Further, Csath6 and colleagues
(2003) have found 2D:4D to be associated with sex role identity, such that participants with a
lower 2D:4D showed masculinized sex role identity scores. Although not explicitly mentioned
in the study, it is likely that higher 2D:4D scores were associated with a more feminine sex role
identity. It is possible that 2D:4D is related to women’s perceptions of femininity, which may
ultimately affect their feelings toward sexual activity as they age.

It was predicted in Hypothesis 5 that women with a higher (feminized) 2D:4D will have
more severe estrogen-related menopausal symptoms due to increased estrogen sensitivity. These

estrogen-related menopausal symptoms included vasomotor and vulvovaginal symptoms. This



103

hypothesis was not supported, as no relationship between 2D:4D and estrogen-related
menopausal symptoms was found. There could be a number of reasons why no relationship was
found.

One possible reason is that 2D:4D may not be indicative of estrogen sensitivity.
Originally, 2D:4D research emerged as an indicator of androgen exposure in utero, and has only
recently expanded to include other studies investigating personality, health status, athletic ability,
among other variables (Manning 2008). The effect of estrogen in the formation of 2D:4D is
still relatively unknown. Most studies to date focus on how 2D:4D is related to estrogen-related
health problems and make only indirect conclusions about how 2D:4D may be related to
estrogen receptor sensitivity (Brabin et al., 2008; Manning & Leinster, 2001). Further research is
needed to determine how the ratio of estrogen to testosterone in utero may affect 2D:4D and
whether there is a relationship between 2D:4D and estrogen receptor sensitivity.

However, a relationship may exist between 2D:4D and estrogen-related menopausal
symptoms and this study may have had insufficient power to detect a significant relationship.
Voracek (2008) argues that many of the 2D:4D studies that have been conducted to date have an
effect size of 0.50 or less. An analysis conducted using GPower suggests a sample size of 134
participants to detect a medium effect size of 0.3. For the finger digit portion of the study, we
had 100 participants which may have been too few participants to pick up on a smaller effect
size, should it exist.

Although not directly related to the above hypotheses, one interesting finding from this
study was that both the left and right mean finger digit ratio was below 1.0. Past research has
shown that the average digit ratio for white Caucasian females is approximately 1.0, while the

average digit ratio for white Caucasian males is approximately 0.98 (Manning, 2008). In the first
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of two studies conducted by Oinonen (2009) using mush younger participants sampled from the
same community as the present study, the mean 2D:4D of the right hand was 0.995 and the mean
2D:4D of the left hand was 0.998. In the second study, both the left and right hands had a mean
2D:4D of 0.99 (Oinonen, 2009). For our sample, mean left 2D:4D was 0.97 (SD = .03) and
mean right 2D:4D was 0.98 (SD = .04). There are a few past studies that might help explain why
our sample may have a lower than average digit ratio.

First, Mayhew, Gillam, McDonald and Ebling (2007) found that 2D:4D fluctuated during
the menstrual cycle, and suggest that 2D:4D may be dependent on circulating hormone levels.
They found that 2D:4D values increased in the pre-ovulatory period and decreased prior to
menstruation. These authors suggest that the increase in 2D:4D may occur at the level of the
bone and/or the soft tissues when the estrogen level is highest in the menstrual cycle, as
osteoblasts (cells responsible for bone formation) and osteoclasts (cells responsible for removal
of bone tissue) both have estrogen receptors (Mayhew et al., 2007). However, there is some
disagreement as to whether 2D:4D is related to circulating hormone concentrations (Hénekopp,
Bartholdt, Beier, & Liebert, 2007). If 2D:4D does change with circulating estrogen levels, our
sample may have lower 2D:4D because they are menopausal women whose estrogen is declining
or postmenopausal women whose estrogen has already substantially declined. Unfortunately, it
is hard to determine whether declining estrogen levels may be affecting 2D:4D without a
longitudinal within-subject study. However, this research is not currently available as 2D:4D is a
relatively new line of research.

Second, Van Dongan (2009) found that 2D:4D decreased significantly with age in
females. Although this study had a narrow age range (18-26), they found that the older women

in the study tended to have a masculinzed 2D:4D whereas the younger women had a more
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feminized 2D:4D. The author argues that these changes are not likely due to the effects of the
menstrual cycle, as the changes were much larger than what would be expected based on
Mayhew and colleagues’ (2007) findings (Van Dongan, 2009). However, this study is cross-
sectional, and these results could be due to a cohort effect. It is difficult to tell without a
longitudinal study whether finger digit length does, in fact, decrease with age. If finger digit
ratio does decrease with age, it could be due to changing hormone levels, as discussed above.
Also, if finger digit ratio decreases with age, it might explain why our sample had a lower mean
2D:4D, as they were middle-aged women over the age of 40. If this is true, it is unclear as to
how this would have affected the results of the present study. Since the current study only
correlated menopausal symptoms (as opposed to past reproductive symptoms) with 2D:4D, the
possibility that 2D:4D decreases with age should not have had much of an effect. Relationships
between 2D:4D of postmenopausal women and their menopausal symptoms may be inaccurate if
2D:4D continues to decline after the conclusion of the menopausal transition. Further research is
needed to determine if 2D:4D does, in fact, decrease with age.

Third, past research has suggested that 2D:4D decreases at higher latitudes, although the
reason for this association is still unknown. It is suggested that 2D:4D is highest at intermediate
latitudes and lowest at the equator and high latitudes (Manning, 2008). Some researchers
suggest that this relationship may exist due to differences in temperature, sunlight, day-length
patterns, and/or genetic differences among populations (Helle & Laaksonen, 2009). Recently, a
study by Helle and Laaksonen (2009) supported the notion that 2D:4D decreases with higher
latitudes. They investigated the finger digit ratios of women from Finland and found that

women’s 2D:4D decreased by 0.0022 per one degree increase in latitude (Helle & Laaksonen,
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2009). Although Finland is at a much higher latitude than Thunder Bay, these results may
explain why our sample had a lower mean 2D:4D than the average female.

Finally, the differences may be due to sampling error among different studies. As
mentioned previously, other studies have found mean 2D:4D to be approximately 1.0 (Manning,
2008; Oinonen, 2009). However, another study from Lakehead University using a younger
population (mean age) found a mean 2D:4D of 0.97 (Teatero, 2009). Like the present study,
Teatero (2009) measured 2D:4D from hand scans using a desktop scanner. Oinonen’s study
(2009) used digital callipers to directly measure the finger lengths of the participants. Kemper
and Schwerdtfeger (2008) have found that 2D:4D can differ depending on the type of
measurement used. This may explain why the mean for the present study is lower than the
means found in previous studies using different measurement techniques.

It is unclear as to whether any of the above findings may have affected the results of this
study. Although a significant result was found for Hypothesis 4, it was in the opposite direction
to what was expected. Moreover, a relationship between 2D:4D and estrogen-related symptoms
was not found. Since 2D:4D research is relatively new and has some conflicting findings, it hard
to pinpoint the relationship between testosterone and/or estrogen exposure in utero and
menopausal symptoms.

Hypothesis 6
It was predicted in Hypothesis 6 that higher (feminized) 2D:4D would be significantly

related to the severity of estrogen-related symptoms and lower (masculinized) 2D:4D would be
related to the severity of androgen-related symptoms in women who had undergone surgical
menopause. This hypothesis was partially supported. Higher 2D:4D was positively correlated
with two estrogen-related symptoms: hot flashes and vaginal dryness during intercourse. Finger

digit ratio was also significantly correlated with androgen-related menopausal symptoms,
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although the results were in the opposite direction of what was expected. 2D:4D was positively
correlated with a decrease in sexual desire and avoiding intimacy, indicating that women who
have a higher (feminized) 2D:4D suffered from more severe androgen-related symptoms during
the menopausal transition. Since a decrease in sexual desire is considered to be a symptom
associated with androgen decline, one would expect that lower (masculinized) 2D:4D would be
associated with decreases in sexual desire. As discussed in Hypothesis 4, these unexpected
results might be explained by estrogen’s role in sexual desire.

It is interesting that a feminized finger digit ratio is associated with more severe hot flashes
and vaginal dryness, as they are both symptoms that are directly linked to declining estrogen
levels (Dennerstein et al., 2000; Kuh et al., 1997; Utian, 1972). Further, this relationship was not
found in women who did not experience surgical menopause (see Hypothesis 5). As previously
mentioned, women who experience oophorectomy tend to experience significantly more severe
menopausal symptoms due to the abrupt decline in both estrogen and testosterone (North
American Menopause Society, 2006). It is possible that a relationship between estrogen-related
menopausal symptoms and 2D:4D was found with this population due to the abrupt decrease in
estrogen that occurs after surgical menopause. Women who have a feminized finger digit ratio
may be more sensitive to dramatic changes in estradiol, and therefore experience more severe
symptoms when estrogen levels dramatically drop.

It is important to note that recent research has called into question the validity of using
2D:4D as a simplistic retrospective biomarker of prenatal androgen exposure (Medland et al.,
2010). This study identified a gene that was strongly associated with 2D:4D, which influences
both height and time of menarche in girls. These authors concluded that the relationship between

2D:4D and androgen exposure is likely more complex than was originally thought, and using
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2D:4D as a biomarker for prenatal androgen exposure may not be an accurate method of
measurement (Medland et al., 2010).
Supplementary Analyses

For Hypotheses 1, 2, and 3 the questionnaires that measured both an increase and
decrease in negative symptoms were re-coded and re-analyzed to measure decreases in negative
symptoms. However, this did not have much of an effect on the results as the PEQ, PPSQ, and
the Oral Contraceptive Side Effects Questionnaire were not unique predictors in many of the
original analyses. Although re-coding these scales changed the meaning of the research question
(i.e., is a reduction in symptoms predictive of more severe menopausal symptoms), it did not
change the influence of these variables. One change that did occur was that the PEQ physical
symptom variable was no longer a unique predictor of menopausal physical symptoms. This
makes sense as many women likely experience an increase in negative symptoms during
pregnancy rather than a decrease. Further, it seems unlikely that a decrease in negative
symptoms would predict an increase in symptoms at another reproductive event. The majority of
research on this topic area has focused solely on increased negative mood and/or physical
symptoms across the reproductive life span rather than a decrease. This is likely due to
insufficient information about a decrease in symptoms during past reproductive events.

A turther supplementary analysis was conducted to determine what extent neuroticism is
predictive of reproductive distress. The NEO-FFI Neuroticism Subscale was significantly
correlated with 16 of the 18 reproductive variables. Of the significant correlations, all were in
the positive direction; such that increased scores on the neuroticism subscale were associated
with higher symptom intensities. It is possible that those who are high in neuroticism are more

likely to report higher distress and symptoms than those who are lower in neuroticism.
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Pertaining to this study, those who are higher in neuroticism may report more menopausal
symptoms due to a general tendency to endorse negative symptoms. However, this relationship
between neuroticism and reported symptoms should remain constant across the lifespan, as
neuroticism is a stable and enduring personality trait (Costa & McCrae, 1992). Unfortunately, it
is hard to tease apart the influence that neuroticism has on symptom reporting and the symptom

experience, as personality is an important contributor to how events are experienced.

Strengths and Limitations

This study has some important strengths, but also has some limitations. One strength of
this study is the use of comprehensive questionnaires to measure past reproductive symptoms.
Although there is some research investigating how menopausal symptoms are related to past
physical and psychological symptoms, many of these studies use single items to measure past
symptoms as well as menopausal symptoms. This study uses a reliable and valid measure of
menopausal symptoms that tapped many domains of the menopausal experience. Further, all
past reproductive symptoms were assessed using scales with many items and, for the most part,
more than one subscale. Further, most of the subscales had excellent psychometric properties
with Cronbach’s alpha values exceeding .70. Another important strength of this study is that it
explores a previously untouched area of hormonal sensitivity research. Most of the 2D:4D
research focuses solely on how 2D:4D is may be related to androgen sensitivity. This study adds
to the androgen sensitivity research by focusing on menopause, while most other studies to date
have focused on other hormonal health problems. In addition, this study investigates a new area
of interest: how 2D:4D may be related to estrogen sensitivity and how that may affect symptom

experience across the lifespan. To date, the relationship between 2D:4D and estrogen sensitivity
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has been discussed (Manning, 2008; Manning & Leinster, 2001; Brabin et al., 2008), although
there have been no direct studies in the area. Although there is much work to be done in this
area, this study serves as a starting point in determining if such a relationship exists.

This study has some limitations as well. Since the research design is retrospective, our
results may have been influenced by retrospective bias or memory issues. For some women, it
may be difficult to remember specific symptoms related to pregnancy and PMS if these events
happened a very long time ago. Although a prospective design would have been ideal, it would
be very costly and time-consuming to follow participants from menarche to menopause. Instead,
we tried to eliminate retrospective bias and help with memory by continually reminding the
participant of the time period to which the scales were referring. Another limitation was that we
had to create some measures, as there were no published scales assessing symptoms experienced
during pregnancy and physical symptoms experienced in the postpartum period. However, these
questionnaires performed very well. Each of the subscales had excellent reliability, all above
.85. A further limitation was the sample size for the 2D:4D analyses. Since 2D:4D research is a
developing field of research with some conflicting findings, it would have been beneficial to
increase our sample size to increase power. This is especially true for the analyses investigating
2D:4D and surgical menopause. Unfortunately, very few people from our 2D:4D sample had
undergone oophorectomy. Similarly, our main analyses likely suffered from a loss of power due
to the issue that not all women who filled out the questionnaires had been pregnant in the past or
had taken oral contraceptives. Therefore, not all women could complete all of the
questionnaires. Finally, the results of this study are correlational in nature, as this was not an

experimental study. Therefore, no causal conclusions from these results can be made. This
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study can serve to elucidate the relationships between variables, but careful manipulation of
these variables is needed to draw causal inferences.

Directions for Future Study

Although this study was able to shed light on some of the relationships between the
psychological and physical experiences experienced across the lifespan, there are still some
unanswered questions, and a number of new research questions have emerged. It would be
advantageous to further investigate the relationship between physical symptoms experienced in
the postpartum period and during menopause. Although the hormonal profiles of both events are
similar (a drastic drop in estrogen levels) and this and other studies (Gregory et al., 2000; Stewart
& Boydell, 1993; Woods & Mitchell, 1996) have found a relationship between mood symptoms
at both periods, our results suggest that physical symptoms during the postpartum period are not
a unique predictor of physical menopausal symptoms. However, a correlational analysis did
indicate that there is a relationship between these two variables. [t may be beneficial to
investigate this relationship in a prospective manner in order to reduce any error or memory
issues. Similarly, it would be valuable to further clarify all of the findings in this study by using
a prospective research design, although this task may be difficult.

Moreover, future research could be conducted to clarify why the severity of menopausal
symptoms is associated with the severity of past reproductive symptoms and HRT seeking is
associated with the severity of menopausal symptoms, but no relationship exists between HRT
seeking and the severity of past symptoms. It would be interesting to investigate whether there
are mediating or moderating factors that affect this relationship. For example, stage at
menopause, attitudes towards HRT and/or the menopausal transition, and natural versus surgical

menopause may all impact this relationship in some way.
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Finally, one finding from this study that warrants future research relates to the fact that
the mean 2D:4D in this sample is below 1.0, suggesting an overall “masculinized” population.
As discussed above, there are a number of possible explanations for this. Past research has been
conducted investigating the relationship between 2D:4D and circulating hormone levels
(Honekopp, 2007; Mayhew, 2007), but it would be beneficial to extend this research by looking
more closely at the relationship between 2D:4D and declining estrogen and testosterone levels.
This could be done in a prospective manner whereby researchers measure 2D:4D and gather
hormonal assays from the premenopausal to postmenpausal period.

Conclusion

Overall, the purpose of this study was to identify women who may be at greater risk of
suffering from physical and psychological symptoms during the menopausal period by
elucidating the relationship between symptoms experienced during past reproductive events and
those experienced during the menopausal transition. This was attempted by investigating
physical symptoms, psychological symptoms, the role of seeking HRT, and the potential role of
2D:4D.

In terms of examining physical and psychological symptoms, this study attempted to build on
past research by being more inclusive by including all potential times of hormonal change and
using more comprehensive measures in assessing past reproductive symptoms. In general, it
would seem as though physical and psychological symptoms experienced prior to menstruation
tend to have the strongest relationship with the severity of menopausal symptoms. Symptoms
experienced during pregnancy and during the postpartum period are associated with menopausal
symptoms as well. Psychological symptoms experienced during puberty and when taking oral
contraceptives are related to mood symptoms in menopause, although they are not the “best”

predictors of these symptoms. Overall, negative affect prior to menstruation and/or during the
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postpartum period are the best predictors of emotional symptoms during menopause. Pain, lack
of concentration, water retention experienced prior to menstruation and physical symptoms
experienced during pregnancy are the best predictors of physical symptoms experienced during
menopause. Autonomic symptoms and water retention experienced prior to menstruation are the
best predictors of menopausal vasomotor symptoms. Further, it would seem that past physical
and psychological symptom experiences do not predict whether a woman will seek HRT during
the menopausal transition.

This study also attempted to shed light on the relationship between 2D:4D and hormonal
sensitivity in women in order to help identify women who may be more likely to suffer from
more severe menopausal symptoms. Although some relationships between 2D:4D and
menopausal symptoms were found, they were contrary to what was predicted and further
research is needed to clarify the relationship between 2D:4D, hormonal sensitivity, and estrogen
decline. If such a relationship exists, 2D:4D may serve as a non-invasive measure of hormonal
sensitivity and a potential indicator of more severe menopausal symptoms. Despite the mixed
findings of this study, this line of research is promising and worthy of further investigation.

The menopausal transition is a significant reproductive event for women ranging in age from
40 to 60, and it is often accompanied by significant physical and emotional distress. Ultimately,
it would be beneficial for women to prepare for a difficult menopausal transition before it occurs,
by planning potential HRT with their doctor, or learning about the symptoms that they may
experience. This study is a step in the direction of trying to help women identify how past
reproductive experiences may or may not influence or be related to their experiences during

menopause, in order to make the menopausal transition a more comfortable one.
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Appendix A: General Information Questionnaire

1) Month of Birth: 2) Year of Birth:

3) Height: 4) Weight:

5) Marital status:

Married/common-law Single
Divorced/separated Widowed

|

6) What is your ethnic background?

Caucasian/White Middle Eastern
African-Canadian/Black East Indian
Native-Canadian/Aboriginal European

Hispanic/Latino Other (please specity)

Asian

7) Are you currently employed?  Yes No Retired
8) If you are employed, do you work: Full Time Part Time

9) What is the highest level of education that you have achieved?

Some elementary school College diploma -
Elementary school - Some university -
Some high school o Undergraduate degree -
High school diploma o Master’s degree o

Some college Doctorate degree

10) At what age did your menopausal transition begin (i.e., variable menstrual cycle length,
at least 7 days different than normal)?
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11) The following scale outlines different stages of the menopausal transition. Please circle

the number that best corresponds where you currently fall on this continuum.

0

1

2

3

4

Early menopause

Late menopause

Early
Postmenopause

Postmenopause

Late Postmenopause

(variable menstrual cycle
length — at least 7 days
different than normal)

(at least 2 skipped
menstrual periods in a

row)

(at least one year since
your last menstrual
period)

(1 to 4 years since your
last menstrual period)

(over 4 years since your
last menstrual period)

12) Ifyou are currently postmenopausal (i.e., 12 months without a menstrual period),
approximately how long did your menopausal transition last?

months

13) Have you had surgery to have one or both of your ovaries removed?

No

I don’t know

Yes, unknown number were taken out
Yes, part of an ovary was taken out

Yes, one was removed
Yes, both were removed

14) How many times have you been pregnant?

15) How many children have you given birth to in your lifetime? (as opposed to adopted or
foster children)?

16) How many stillbirths have you had in your lifetime?

17) How many spontaneous miscarriages have you had in your lifetime?

18) How many tubal pregnancies have you had?

19) How many C-sections have you had?




140

20) If you have ever given birth, did you experience any type of negative mood change
during the postpartum period?

Yes No Unsure
21) Ifyes, were you formally diagnosed with postpartum depression?
Yes No
22) Ifyes, did you receive any treatment for your negative mood change?
Yes No
23) How many different sexual partners have you had in your entire lifetime?

24) Prior to menopause, how often did you experience sexual desire?

Never Lessthan Aboutonce  About Several Daily Several
once a a month once a times a times a
month week week day

0 1 2 3 4 5 6

25) Prior to menopause, how often did you orgasm in an average month?

Never One to two About once Several times Daily Several times
times per week a week a day
0 1 2 3 4 5

26) Prior to menopause, how often did you masturbate in an average month?

Never One to two About once Several times Daily Several times
times per week a week a day
0 1 2 3 4 5
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27) How would you compare your current level of sex drive with the average person of
your gender and age?

Very Very

much much

lower higher
0 1 2 3 4 5 6

28) Prior to menopause, how would you rate your sex drive?

Absent  Verylow Somewhat Neutral Somewhat Very
low high high

0 1 2 3 4 5

29) Have you had a past episode of depression not associated with childbirth (prior to
menopause)?

Yes No

30) If YES, how many depressive episodes?

31) If YES, at what age did the depressive episode(s) occur?

32) If YES, what kind of treatment did you receive?

33) Did you use anti-depressant medication prior to menopause?
Yes No

34) Did you ever take Hormone Replacement Medication prior to menopause (other than
oral contraceptives)?

Yes No
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35) Prior to your menopausal transition, did you have a tubal ligation (i.e. have your
“tubes tied”?

Yes No

36) Prior to your menopausal transition, did you have any reproductive surgery? (i.e.
Hysterectomy, cyst removal from your ovaries, etc.)

Yes No

37) Prior to your menopausal transition, did you have any surgery that would affect the
endocrine system? (i.e., adrenal glands, pituitary gland, thyroid gland?)

Yes No

38) Have you ever been diagnosed with Polycystic Ovarian Syndrome?
N
Yes No

39) Have you experienced any of the following prior to menopause:

Infrequent menstruation (fewer than 8 times per year)

Long, coarse hair on your face, chest, lower abdomen, back, or upper arms
Acne

Thinning/Loss of Hair

Infertility

Skin tags (usually found on the neck or armpit area)

T

40) Have you ever been diagnosed with breast cancer?
Yes No
41) Have you ever been diagnosed with ovarian cancer?

Yes No
42) Have you ever been diagnosed with endometriosis?

Yes No
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43) Prior to menopause, did you often find it difficult to relax your vaginal muscles enough
to permit intercourse or the insertion of a tampon (this condition is sometimes called
vaginismus)?

Yes No

44) Prior to menopause, did you frequently find sexual intercourse to cause considerable
discomfort and pain (this condition is sometimes called dyspareunia)?

Yes No

45) How old were you when you first started menstruating?

46) How old were you when your breasts started developing?

47) How old were you when you first noticed pubic hair growth?

48) I believe that going through puberty affected my mood: (Circle the best answer)

Very Slightly In no way at all Slightly Very
Negatively  Negatively Positively Positively
0 1 2 3 4

49) As a teenager and young adult, how did your acne/pimples compare to others your
age? Please consider times when you were not on any oral contraceptives.

I had acne/pimples compared to most girls my age (circle the appropriate
number).
1 2 3 4 5
Significantly Slightly Less About the same Slightly More Significantly
Less More
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50) Prior to your menopausal transition, were your periods (check all that apply):

Regular

Irregular

Relatively short

Relatively long

Trouble-free

Distressing and discomforting

T

51) Prior to menopause, what was the average length of your menstrual cycle? Please
consider times when you were not using hormonal contraceptives. Note: Most women have
an approximate 28-day cycle (i.e., 28 days between the first day of their period and the day
before their next period). days

52) Have you ever used oral contraceptives in the past?  Yes No

53) IF YES, how long did you continue to use oral contraceptives?

54) IF YES, I believe that using oral contraceptives affected my mood:

Very Slightly In no way at all Slightly Very
Negatively =~ Negatively Positively Positively
0 1 2 3 4

55) Prior to menopause, did you have any significant trouble with premenstrual distress
(PMS)?

Yes No

56) In general, how would you rate the severity of your PMS symptoms?

No Symptoms Mild Moderate Severe
0 1 2 3
57) Do you Smoke?

Yes No
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58) Did you seek HRT treatment during your menopausal transition?
Yes No

59) Please indicate if you received any of the following treatments during your menopausal
transitions? (check all that apply):

Hormone Replacement Therapy (e.g., estrogen, progesterone, estradiol (common names
include: Premarin, Cenestin, Estrace, Provera, Prempro, Activella). This includes the

use of Bioidentical Hormones.

If yes, please specify:

Androgen Replacement Therapy (i.e., testosterone patches, gel, skin implants, or pills)
(Estratest, Andriol, Androderm, Androplex, Androgel).

If yes, please specify:

Alternative Hormone Replacement Therapy (e.g., black cohosh, dong quai, ginseng,
chaste tree)

If yes, please specify:

Anti-depressant medication (examples include: Paxil, Effexor, Prozac, Celexa,
Welbutrin, Trazodone, etc.)

If yes, please specify:

Psychotherapy or Counselling (specifically for menopausal complaints)(examples
include: Cognitive-Behavioural Therapy, marital therapy, supportive counselling, etc.).
Please do not include therapy for other issues occurring at that time (i.e., therapy
specifically for divorce, anxiety, etc.)

If yes, please specify:
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Please circle on a scale of 1-7 the extent to which you agree with the following statements:

60) My menopausal transition caused me a significant amount of emotional and physical
stress:

1 2 3 4 5 6 7
Strongly Neutral Strongly
Disagree Agree

61) I was satisfied with my social life during my menopausal transition:

1 2 3 4 5 6 7
Strongly Neutral Strongly
Disagree Agree

62) I was satisfied with my line of work during my menopausal transition:

1 2 3 4 5 6 7
Strongly Neutral Strongly
Disagree Agree

63) I felt like I had a lot of familial support during my menopausal transition:

1 2 3 4 5 6 7
Strongly Neutral Strongly
Disagree Agree

64) I was physically active during my menopausal transition:

1 2 3 4 5 6 7
Strongly Neutral Strongly
Disagree Agree
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For the following questions, please circle TRUE if the statement describes you AT THE
PRESENT TIME and FALSE if it does not describe you AT THE PRESENT TIME.

65) I could easily count from one to twenty-five. TRUE FALSE
66) I have never talked to anyone by telephone. TRUE FALSE
67) I make all my own clothes and shoes. TRUE FALSE
68) Things with sugar usually taste sweet to me. TRUE FALSE

69) I have never had any hair on my head. TRUE FALSE
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Appendix B: Menopause-Specific Quality of Life Questionnaire

Please fill out the following questionnaire about your menopausal symptoms. If you are currently
experiencing menopause (i.e., variable menstrual cycle length - at least 7 days different than normal)
» please report how much the following symptoms have bothered you thus far. If you have completed
your menopausal transition (i.e., one year since your last menstrual period), please indicate how much
each of the following symptoms bothered you DURING your menopausal transition (from the time
when your menstrual cycles became variable — at least 7 days different than normal).

If you received Hormone Replacement Therapy for your menopausal symptoms, please report how
bothered you were by the symptoms PRIOR to receiving Hormone Replacement Therapy.

How much were you bothered by the symptom?

\ Ni ghf ’swea’tg

Being dissatisﬁ\ed’
with my personal life

5. Feelinganxiousor [0
ne liS -

Experiencing poor
memory Not at all bothered

Feeling depressed, 0 1
down, or blue Not at all bothered

. Beingimpatientwith |0 1
_otherpeople | Notatall bothered
e

Not at all bothered

= | Notatallbothered
12.




joints Not at all bothered

T3 Tedling tired orwomn |0

. Difficulty sleeping

Aches in backof neck - -

6. Decrease . in | physical “
strength

. Feéliﬁg a lack of
energy

) ."Wei\gh't géin —

. Changes in
appearance, texture, or
tone of your skin

. Involuntary urination
when laughing or
coug hin

Extremely Bothered

149
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Appendix C: Menstrual Distress Questionnaire

The list below shows common symptoms and feelings associated with menstruation or the premenstrual
period. Please estimate your experience during your menstrual and/or premenstrual phases PRIOR to

-your menopausal transition (i.e., before your menstrual cycles became irregular — at least 7 days
different than normal). For each item, please decide whether you have “no experience of the
symptom”, or whether your experience was “present, mild”, “present, moderate”, or “present, severe”,
and circle the appropriate number. For each item, choose the best category that describes your overall
experience WHEN NOT USING HORMONAL CONTRACEPTIVES (i.e., birth control pill, patch,
ring, injection).

Symptom No Present, Present, Present, Present,
Experience of Mild Moderate Strong Severe

Symptom

2Welghtgaln L () 1 - 2 3 4

disorder
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No
Experience of
Symptom

Present,
Mild

Present,
Moderate

Present,
Strong

Present,
Severe

16. Hot flashes

19, Fatigue

"24.'7Poor s’éhooir or work
performance

26. F‘éyelingy\s of
suffocation

’ 30, Ché“'st pafﬁs -

31 Confusion

32 Poor Judgment k’

20 kFeel’ikrklg sa;i or Blué

25, Alfoctionate |

| 28. Take naps, stay in bed -

29, Orderliness
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No Present, Present, Present, Present,
Experience of Mild Moderate Strong Severe
Symptom
36. Difficulty 0 1 2 3 4

concentrating

38. Feelings of well-being

40 Distractible "

42. Bursts of énergy,
activity

46. ‘Podykr m(')toryéo-

2 £
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Appendix D: Pregnancy Experiences Questionnaire

If you have ever been pregnant, please fill out the following questionnaire. If you have had more than
one child, and had different experiences during each pregnancy, please consider your OVERALL
experience with pregnancy in general. Pregnancy is associated with many physical, emotional, and
sexual changes that can be positive or negative. Please read the following list of experiences and
indicate the extent and direction of the change you experienced. If you did not experience the
symptom, or if there was no change please circle 4 (No Noticeable Change).

A B C D E F G
Large Moderate Mild No Mild Moderate Large
Decrease Decrease Decrease Noticeable Increase Increase Increase
change

Change In: Amount and Direction of Change

Large Moderate Mild No Mild Moderate
Decrease Decrease Decrease Noticeable Increase Increase
Change

2. Frequencyofurinaton | A | B | ¢ | D | E | F |
. | A T EITFe 5 T

—4. Vomiting o _ ""‘iA - - - / — C _ - -

5. Heattburn =~

Large
Increase

'

9. Food aversions

12. Tender/p ainful /br
13 Irritability

15 Weepiness T = 7
_17. Frustration '
18. Depression

20 ‘Constipation -
21, Feeling faint/dizz .

22 Appelitechange | A

& 5

24. Swelling of ahkles/fqet ‘

28, Leg cramping |
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Large Moderate Mild No Mild Moderate Large
Decrease Decrease Decrease Noticeable Increase Increase Increase

29, Abdominal achiness
30 Backache

37 Change in sensxtwn:y Gf
smell

49. Did you develop any significant medical conditions or illnesses while you were pregnant? If yes,
please specify:




If you have ever given birth, please fill out the following questionnaire about your postpartum

Appendix E: Postpartum Physical Symptoms Questionnaire
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experiences. We are interested in the physical symptoms you may have experienced during the
postpartum period (i.e., up to 6 months after the birth of your child). If you have had more than one
child, and had different experiences during each postpartum period, please consider your OVERALL
experience with the postpartum period in general. The postpartum period is associated with many
physical and emotional changes, which can be either positive or negative. Please indicate whether you
experienced a change in any of the following symptoms (as compared to when you were not pregnant).
Please read the following list of experiences and indicate the extent and direction of the change you
experienced. If you did not experience the symptom, or if there was no change please circle 4 (No

Noticeable Change).
A B C D E F G
Large Moderate Mild No Mild Moderate Large
Decrease Decrease Decrease Noticeable Increase Increase Increase
change
Change In: Amount and Direction of Change
Large Moderate Mild No Mild Moderate Large
Decrease Decrease Decrease Noticeable Increase Increase Increase

f urination
yes . | A

1 4,. Backacﬁ:hes‘
__ 15. Hemorrhoids:

16 Inability to\'con'terol
bowel movements

_ 17.Breastmilk production| A | T
18. Uterine cramping
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Appendix F: Edinburgh Postnatal Depression Scale

If you have previously given birth, please fill out the following measure, focusing on your feelings
AFTER the birth of your child (i.e., up to 6 months after the birth of your child). Please place an “X”
next to the response that best describes how you were feeling during this period. If you have given birth
more than once please focus on your overall postnatal experience in general.

After the birth of my child:
1. I was able to laugh and see the funny side of things

As much as I always could

Not quite so much as [ usually could
Definitely not as much as 1 usually could
Not at all

2. I 'looked forward with enjoyment to things

As much as I always did

Rather less than I usually did
Definitely less than I usually did
Hardly at all

3. I blamed myself unnecessarily when things went wrong

Yes, most of the time
Yes, some of the time
Not very often

No, never

4, I felt anxious or worried for no good reason

No, not at all
Hardly ever
Yes, sometimes
Yes, very often

5. I felt scared or panicky for no good reason

Yes, quite a lot
Yes, sometimes
No, not much
No, not at all



10.

Things were getting on top of me

Yes, most of the time I wasn’t able to cope at all
Yes, sometimes I wasn’t able to cope as well as usual
No, most of the time I coped quite well

No, I coped as well as ever

I was so unhappy that I had difficulty sleeping

Yes, most of the time
Yes, some of the time
Not very often

No, not at all

I felt sad or miserable

Yes, most of the time
Yes, quite often

Not very often

No, not at all

I was so unhappy that I cried

Yes, most of the time
Yes, quite often
Only occasionally
No, never

The thought of harming myself occurred to me

Yes, quite often
Sometimes
Hardly ever
Never

157
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Appendix G: Oral Contraceptives Questionnaire

Please fill out the following questionnaire if you have ever used oral contraceptives in the
past. Some women who use oral contraceptives (birth control pills) experience side effects. Side
effects are changes in physical, emotional, and sexual functioning that can be either positive or
negative. We would like to learn about any changes that you have experienced due to oral
contraceptives.

Please read the following list of side effects and choose either YES or NO to indicate whether
you have experienced a change in the item as a result of using oral contraceptives. If you noticed
any of these changes in yourself, only choose YES if your experience is due to oral contraceptive
use and reflects a change from when you did not use oral contraceptives.

If you choose YES, please indicate the amount and direction of change as compared to
when you did not use oral contraceptives:

A B C D E F G
Yes, Yes, Yes, No Change Yes, Yes, Yes,
Large Moderate Mild Mild Moderate Large
Decrease Decrease Decrease Increase Increase Increase

Side Effect Yes, Yes, Yes, Yes,
Large Moderate Mild Mild Moderate Large
Decrease | Decrease | Decrease Increase Increase Increase
A B B ' | G

4) Appetite

_ concentrating
6) Short-tempered

" 12) Ability to become
sexually aroused

14) Sexual thoughts A B C D E F G
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Yes, Yes, Yes,
Large Moderate Mild Moderate Large
Decrease | Decrease | Decrease Increase Increase

15) Bloating/swelling |
16) Headaches )
_ 17 Vaginal dryness
18) Disrupted sleep
" 19) Hotflashes/cold |
20) Sadness
21)Aggresswefeehngs .
22) Desire for sex with
others

23) I believe that oral contraceptives affected my mood and emotions:

1 2 3 4 5
Very Slightly In No Way At Slightly Very
Negatively Negatively All Positively Positively

24) I believe that oral contraceptives affected my physical health:

1 2 3 4 5
Very Slightly In No Way At Slightly Very
Negatively Negatively All Positively Positively

25) I believe that oral contraceptives have affected my sexual functioning (i.e., arousal,

sex drive)

Very Slightly In No Way At Slightly Very
Negatively Negatively All Positively Positively



Appendix H: NEO-FFI Scale

Please answer the following questions as they apply to you AT THE PRESENT TIME.

2) I often feel infél‘r‘iof’ to
others.

¥deal of stress ;sometlmes I feel
; llke I’m gomg to pleces .

5) I often feel tense and

6)k Sometimés I feel
completely worthless.

7) I rarely feel anx;ous or

‘8)‘ I often get ‘arigry “at the Wéy

people treat me.

' 9) Too often, when thmgs e

wmng, 1 getd couraged anc
’ feel hke givin g up

"’1 O) Ixam seldom sad or |
depressed.

Strongly

Disagree

| 1) 1 often feel helpless and

want someone else to sol

12) At :times I have been s0

ashamed I just wanted to hide.

Disagree

Neutral

Agree

Agree

Strongly
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For the following questions, please circle TRUE if the statement describes you AT THE
PRESENT TIME and FALSE if it does not describe you AT THE PRESENT TIME.

49) I have never ridden in an automobile. TRUE FALSE
50) Itry to get at least some sleep every night. TRUE FALSE

51) I have attended school at some time during my life. TRUE FALSE
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Appendix I: Letter to Participants
Dear Potential Participant,

You are invited to participate in Lakehead University’s Menopause Study. This study is being
conducted by Ms. Suzanne Stone and Dr. Dwight Mazmanian, and will serve as Ms. Stone’s doctoral
dissertation. This research is being sponsored by the Canadian Institutes of Health Research (CIHR).
The purpose of this study is to identify how physical and emotional symptoms experienced during
reproductive events throughout the lifespan may affect the symptoms experienced during the menopausal
transition.

Participation in this study will involve filling out a series of questionnaires (either online or in
paper-and-pencil format), and should take approximately 35 to 40 minutes. You will be asked questions
about past and present reproductive experiences such as menopause, pregnancy, and menstruation. After
completing the questionnaires, you will be entered into a draw to win one of three 50 dollar gift
certificates to a dining establishment (i.e., Montana’s, Milestones, Kelsey’s, Swiss Chalet, or Harvey’s).
If you live in the Thunder Bay area, you may be contacted to participate in a lab session, where you will
receive 20 dollars for your participation.

Participation in this study is voluntary, and you may withdraw at any time without penalty. You
may also choose to not answer a question if you do not feel comfortable doing so. The possible benefits
of this study include: gaining an understanding of your own physical and mental health, learning more
about the research process, contributing to women’s health research, as well as the potential to win a 50
dollar gift certificate. The risks of this study are mild if any, but may include discomfort pertaining to
answering personal questions.

All records of your participation will be kept in strict confidence and any reports of the study will
not identify you as a participant. As per university requirements, all data will be stored for five years by
Dr. Dwight Mazmanian and remain anonymous andyyonyydential. We have asked for your nameyynd
contact information in order to possibly contact you for a lab session, as well as to enter you into the
draw. However, your contact information is stored separately from your questionnaire responses, and
there will be no way that your name can be connected to your responses.

If you have any questions or concerns about this study please contact Ms. Stone at
menopause@lakeheadu.ca, or Dr. Mazmanian by phone at (807) 343-8257. If you would like to receive a
summary of the findings by email once the study is complete, please send a request to
menopause@lakeheadu.ca. This study has received ethics approval by the Lakehead University Research
Ethics Board. Please feel free to contact Susan Wright (Research Ethics and Administration Officer) at
(807) 343-8283 if you have any concerns.

Sincerely,

Suzanne Stone, M.A. (Doctoral Candidate) Dr. Dwight Mazmanian, Ph.D.
Department of Psychology Department of Psychology
Lakehead University Lakehead University

955 Oliver Road 955 Oliver Road

Thunder Bay, ON, P7B 5E1 Thunder Bay, ON, P7B 5E1
menopause@lakeheadu.ca dwight.mazmanian@lakeheadu.ca

(807) 343-8257
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Appendix J: Menopause Study Consent Form A

Please read the following points about this study:

Your participation is voluntary, you may refuse to participate in any part of the study, and you
may withdraw from the study at any time without penalty.

You may decline to answer any question

Your participation in this study will involve the completion of several questionnaires that will
take between 35 and 40 minutes.

The purpose of this study is to identify how physical and emotional symptoms experienced during
reproductive events throughout the lifespan may affect the symptoms experienced during the
menopausal transition. Benefits of participating in this research include: gaining an
understanding of your own physical and mental health, learning more about the research process,
contributing to women’s health research, as well as the potential to win a 50 dollar gift certificate.
All of the data collected will remain strictly confidential, and will only be accessed by Suzanne
Stone, Dr. Dwight Mazmanian, and members of Dr. Mazmanian’s lab group who have been
trained in research ethics.

There will be no way that your name can be connected to your responses.

As per university requirements, all data will be stored for five years by Dr. D. Mazmanian at
Lakehead University.

You may contact the researchers if you would like to receive a summary of the findings.

I have read and understood the consent form, and I agree to participate in this study under these
conditions.

Name (please print):

Signature:

Date:

Email (if you reside in Thunder Bay):

Phone Number (if you reside in Thunder Bay):

If you have any questions or concerns regarding this study please contact Suzanne Stone
(menopause@lakeheadu.ca) or the supervisor of this study, Dr. Mazmanian ( phone:343-8257, email:
dwight.mazmanian@lakeheadu.ca ). Other collaborators in the Menopause Research Group include Dr.
Kirsten Oinonen (Associate Professor of Psychology at Lakehead University) and Dr. Verinder Sharma
(Professor of Psychiatry and Professor of Obstetrics & Gynecology at the University of Western Ontario)

Appendix K: Debriefing Form
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The purpose of this study is to determine how premenopausal physical and psychological
symptoms may influence the physical and psychological symptoms experienced during the
menopausal transition. For example, past research has demonstrated that there is a relationship
between depressive symptoms experienced during the menopausal transition and feelings of
depression during other reproductive events as well as more severe PMS symptoms (Steward &
Boydell, 1993; Woods & Mitchell, 1996). However, there is a lack of research investigating
how past reproductive events are related to physical menopausal symptoms (i.e., hot flashes).
The purpose of this study is to investigate this question further.

Please be assured that all of your responses are coded to conceal your identity and that all
data will remain anonymous.

Listed below are some related references which might be of interest to those who would
like further information on the effect of physical and emotional symptoms of the menopause on
menopausal attitudes and the decision to seek help during the menopausal transition.

If you wish to have a summary of the overall results of this study, please email Suzanne
Stone at menopause@lakeheadu.ca requesting this information and a summary will be sent to
you when all data has been collected and the project has been completed.

Thank you sincerely for taking the time to participate in this research.

Recommended Readings:

Stewart, D.E., & Boydell, K.M. (1993). Psychologic distress during menopause: Associations
across the reproductive life cycle. International Journal of Psychiatry in Medicine, 23
(2), 157-162.

Woods, N.F., & Mitchell, E.S. (1996). Patterns of depressed mood in midlife women:

Observations from the Seattle Midlife Women’s Health Study. Research in Nursing and
Health, 19, 111-123.

If you have any questions or concerns regarding this study please contact Suzanne Stone
(menopause@lakeheadu.ca) or the supervisor of this study, Dr. Mazmanian (phone: 343-8257,
email: dwight.mazmanian@lakeheadu.ca).

Other collaborators in the Menopause Research Group include Dr. Kirsten Oinonen (Associate
Professor of Psychology at Lakehead University) and Dr. Verinder Sharma (Professor of
Psychiatry and Professor of Obstetrics & Gynecology at the University of Western Ontario)



165

Appendix L: Menopause Study Consent Form B
Please read the following points about this study:

* Your participation is voluntary, you may refuse to participate in any part of the study, and
you may withdraw from the study at any time without penalty.

* Your participation in this study will involve scanning your hands onto desktop computer,
so they can be measured by the researcher.

*  The purpose of this study is to identify how physical and emotional symptoms
experienced during reproductive events throughout the lifespan may affect the symptoms
experienced during the menopausal transition. We are also looking at how finger digit
length may be related to hormonal sensitivity.

*  Benefits of participating in this research include: gaining an understanding of your own
physical and mental health, learning more about the research process, contributing to
women’s health research, as well as earning 20 dollars for your participation.

* All of the data collected will remain strictly confidential, and will only be accessed by
Suzanne Stone, Dr. Dwight Mazmanian, and members of Dr. Mazmanian’s lab group
who have been trained in research ethics.

* There will be no way that your name can be connected to your hand scan.

* As per university requirements, all data will be stored for five years by Dr. D.
Mazmanian at Lakehead University.

* You may contact the researchers if you would like to receive a summary of the findings.

I have read and understood the consent form, and I agree to participate in this study under these
conditions.

Name (please print):

Signature:

Date:

* Ifyouhave any questions or concerns regarding this study please contact Suzanne Stone
(menopause@lakeheadu.ca) or the supervisor of this study, Dr. Mazmanian ( phone:343-8257, email:
dwight.mazmanian@lakeheadu.ca ). Other collaborators in the Menopause Research Group include Dr.
Kirsten Oinonen (Associate Professor of Psychology at Lakehead University) and Dr. Verinder Sharma
(Professor of Psychiatry and Professor of Obstetrics & Gynecology at the University of Western Ontario)



