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ABSTRACT

FACTORS THAT INFLUENCE THE DECISION REGARDING HORMONE
REPLACEMENT THERAPY IN POSTMENOPAUSAL WOMEN

by
Ruth A. Rogers Reilly
University of New Hampshire, May 1998

Cardiovascular disease is the leading cause of death in women in the United States
today. Prior to menopause women have lower rates of heart disease than men; however,
after menopause a woman’s risk for heart disease rises dramatically. This is thought to be
due the ovaries’ decreased production of estradiol, but the mechanisms for this effect have
not been fully elucidated. The need exists to investigate the impact of healthy lifestyles on
attenuating the risk of cardiovascular disease in women as they age.

The majority of research on hormone replacement therapy (HRT) has focused on
the biomedical model suggesting that menopause reflects an estrogen “deficiency” and is
treatable by pharmaceutical intervention. Little information is available that views
menopause from a broader perspective which includes psychological and social factors.
This research tested the hypothesis that postmenopausal women who practice positive
lifestyle interventions, such as health supporting diets and regular exercise, will
demonstrate positive biological, social and psychological outcomes independent of HRT.

Seventy healthy postmenopausal women, aged 48-66, who had experienced a

surgical or natural menopause were categorized into one of three groups: (1) no hormone

xiii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



replacement therapy (n=36); (2) estrogen only (n=11); and (3) estrogen and progestin
(n=23). Subjects donated a fasting blood sample and completed a comprehensive lifestyle
and medical questionnaire that gathered information regarding health, menopause,
decision making, seif-esteem, and mood states. Subjects also completed a food frequency
and three-day food diary. Anthropometric measurements were performed to determine
body mass index and waist hip ratios. Biological assays of collected blood samples
included estradiol and progesterone concentrations, lipid profiles, serum beta-carotene and
vitamin E in total serum and in LDL, total antioxidants and the resistance of LDL to
oxidation. Results indicated that lifestyle factors including quality of dietary intake,
duration and intensity of exercise, and body weight may be better predictors of disease risk
than use of HRT in postmenopausal women. Results suggest that, regardless of hormone
use, positive lifestyle interventions will provide improved quality of life in women as they

age.

Xiv
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CHAPTERI

INTRODUCTION

Cardiovascular disease is the leading cause of morbidity and mortality in women in
the industrialized world: one out of every two women will eventually die of heart disease
or stroke (1). Prior to menopause women have lower rates of heart disease than men, but
at menopause a women’s risk of cardiovascular disease rises dramatically. This is thought
to be due in part to the ovaries’ decreased production of estradiol. The cardioprotective
effects of estrogen appear to be modulated through several mechanisms which are
currently being investigated. These mechanisms include estrogen’s beneficial effects on
carbohydrate metabolism, clotting factors. antioxidant ability and effects on the vascular
system.

Menopause is defined as the end of menstruation. In industrialized countries this
occurs at the average age of 51 (2) and it is diagnosed clinically with the cessation of
menses for at least one year (3). Consequences of menopause include vasomotor
instability, vaginal dryness, and mood swings and an increased risk for chronic diseases
such as coronary heart disease and osteoporosis. The most common medical intervention
used to treat both the acute and chronic symptoms of menopause is HRT.

Results of 30 epidemiological studies (4), (5), (6) are now available and have been
summarized and compared in three meta-analyses. These studies have shown a significant
reduction (relative risk of 0.56-0.65) in the incidence of fatal and nonfatal cardiovascular

events in postmenopausal women using HRT. In spite of the fact that the

1
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heaith benefits of exogenous hormone use is well documented, compliance among women
is poor. In 1994 Hammond estimated that less than 20% of postmenopausal women in the
United States have been prescribed HRT. Of the women who use HRT, less than 40%
will continue its use after one year, and overall 70% of these women are non-compliant
(7). This may be due to a number of factors including fear of cancer, side effects, and
unacceptable bleeding patterns. This suggests that women and health care providers need
more information and education regarding the risks and benefits of the use of HRT during
menopause.

Historically, research on menopause and HRT has been dominated by the medical
model, which characterizes menopause as a deficiency disease requiring treatment (8).
Less information or research is available that has investigated menopause from a
psychological or social perspective. The question of how women make the important
decision to use or not to use HRT remains virtually unanswered. There has been limited
research into the contributions of lifestyle interventions, such as modifications in diet and
exercise, as a alternative or adjuvant to HRT.

There is evidence that the oxidative modification of low-density lipoprotein
cholesterol (LDL-C) plays a key role in the development of atherosclerosis. It has been
proposed that estrogens alone (9) or with progestins (3) may protect against
atherosclerosis in part by inhibiting the oxidation of LDL-C. In addition, the antioxidant
nutrients a-tocopherol (vitamin E) and beta-carotene (B-carotene) also inhibit the
oxidation of LDL-C (10), (11). LDL carries in it antioxidants, such as B-carotene and
vitamin E, which can modify free radicals and prevent the oxidation of LDL. As a result,

the cardioprotective effect of estrogen may be conferred in part by its influence on the

2
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antioxidant content of LDL. One focus of this research is to evaluate the influence of
dietary intake of vitamin E and (-carotene, in modulating the risk profile of cardiovascular
disease in postmenopausal women.

The contribution of the biological research on menopause and HRT would be
strengthened by the inclusion of the social and psychological aspects of menopause. The
biopsychosocial perspective attempts to understand health status by recognizing how the
biological, psychological, and social elements are related to one another(12). Studies by
Engel (13), (14) discussed the limitations of limiting explanations of a dysfunction to any
one of its three major components (biological, psychological, social) and emphasized the
benefits of their simultaneous inclusion in research models. These three factors have a
synergistic effect on one another and their complex interplay should be considered in
research protocols (15). Another focus of this research is to apply the biopsychosocial
model to a population of women who are making decisions regarding HRT.

Specific Aims of the Studv
1. To assess the biological consequences of the choice regarding HRT on cardiovascular
risk profiles in postmenopausal women by evaluating the effect of HRT use or disuse
on antioxidant (B-carotene and a-tocopherol) concentrations in serum vs. LDL in

postmenopausal women.

(8]

To investigate the effect of positive lifestyle interventions (healthy diet and
moderate, frequent exercise) on biological, social and psychological parameters

independent of HRT use in postmenopausal women.

(V3]

To investigate the variables influencing a woman'’s choice of HRT from a
biopsychosocial (biological, psychological, and social) perspective.

3
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Hypotheses

This research seeks to investigate several hypotheses generated by the
biopsychosocial model:
Biological
1. Postmenopausal women who use HRT will have higher concentrations of B-carotene
and a-tocopherol in both the serum and LDL lipoproteins, and thus less susceptibility

to oxidation of LDL than women who do not use HRT.

!\)

Serum estradiol concentrations would be positively correlated with serum
concentrations of 3-carotene and «-tocopherol, LDL x-tocopherol and LDL (-
carotene, B-carotene/LDL and x-tocopherol/LDL ratios, and lipid profiles in
postmenopausal women.

The use of HRT will positively affect serum cholesterol and lipoprotein concentrations

W)

Lp(a), high density lipoprotein, and low-density lipoprotein in postmenopausal
women.

4. Postmenopausal women who practice positive lifestyle interventions (health
supporting diets and moderate and frequent exercise) will demonstrate a decreased
risk of cardiovascular disease regardless of their use of HRT.

5. Postmenopausal women who use HRT will have lower body mass indexes (BMI) and
waist-hip ratios than women who do not use HRT.

Psvchological
6. Concerns regarding cancer will be the primary reason reported for not using HRT, or

for discontinuing its use in postmenopausal women.
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7. Postmenopausal women who practice positive lifestyle interventions (heaith
supporting diets and moderate and frequent exercise) will report less severe
postmenopausal symptoms, as well as more positive self-esteem and moods regardless
of their use of HRT.

Social

8. Postmenopausal women.will report that their choice to use HRT was strongly affected
by outside influences in their lives (medical professionals, media, and significant
others).

9. Postmenopausal women will report that acute symptom relief and concern over
chronic disease (osteoporosis and/or heart disease) were the most influential factors in
making the decision to use HRT.

10. Postmenopausal women who use HRT will consume diets lower in fat and saturated
fat than those who do not use HRT.

11. Postmenopausal women who use HRT will be more likely to have used oral

contraceptives (OC) in the past when compared to women who do not use HRT.
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CHAPTER II

REVIEW OF THE RELATED LITERATURE

Decision Making

One of the most controversial issues in women’s health today is the use of HRT.
Women experiencing menopause will be offered advice regarding the risks and benefits of
exogenous hormone use. A great deal of the information disseminated to women is
contradictory. There is much debate as to whether menopause should be viewed as an
endocrine deficiency requiring long-term management with HRT, or as a natural stage in
a woman’s life requiring littie or no medical intervention. These opposing opinions and
recommendations communicated to women may compromuise their ability to make an
informed decision with respect to HRT (16).

There is great variability in the reported prevalence of HRT use in the United
States. It is estimated that 50% of women will take HRT at some point in their lifetime
(17), and estimates of current HRT use range from 5.3% (18) to 39.3% (19). These
estimates vary depending on age, geographic location, study population, and time of the
study (20).

The Commonwealth Foundation National Survey on Women s Health indicated
that either perimenopausal or immediately postmenopausal women were most likely to use
HRT, and also use of HRT decreased with advancing age (21). The strongest factors

influencing the initiation of hormone use is surgical menopause (20), (7) and
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vasomotor instability (22). Women who have had a surgical menopause are two to three
times more likely to use unopposed estrogen after menopause (23).

Historically, the research on HRT has focused on middle-class white women who
have the greatest access to health care. Women who are currently using HRT tend to
participate in more preventative health care behaviors including nutrient-rich diets and
exercise (24). They also tend to be leaner (25),(26), (27), (28), of higher socioeconomic
status (25), more highly educated and exercise on a regular basis (27). Hormone users are
more likely than nonusers to view menopause as a medical condition and are less likely to
consider natural alternatives to treat menopausal symptoms (29).

Several studies have reported that the most important reasons for starting HRT
were recommendation of a physician (29), (16), (30), (31), followed by the possible relief
of the acute symptoms of menopause (29). It has also been reported that only 19% of
physicians allow their patients to stay on HRT for more than three years (32), (33) and
that physicians are reluctant to prescribe hormone therapy for women with diabetes,
hypertension, or known heart disease (24), (34). In one of the first studies evaluating
women’s knowledge and attitudes (31) about ERT, 64% of the women who had not used
estrogen replacement reported never discussing it with their physician. Asked if their
physician recommendation would have an effect on their decision, 75% reported that it
would. This study (31) also reported that women who receive care from a gynecologist
are much more likely to be prescribed HRT than women who receive care from other
medical disciplines and that, in general, women who discontinue HRT use, do so upon the
advice of a physician. It is clear that a woman’s decision to use HRT is strongly

influenced by the medical community.
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A survey conducted by the North American Menopause Society (35) determined
that physicians were more likely to discuss the short-term effects of menopause than
information on long-term risks such as osteoporosis and heart disease with their patients.
When discussing treatment options to women, 84% of the physicians focused on HRT,
3% discussed exercise, and 2% diet. Other lifestyle interventions were mentioned even
less frequently. This suggests that physicians tend to focus on the medical treatment of
menopause and that women are not receiving information on interventions such as diet
and exercise in treating menopausal symptoms and the prevention of chronic disease.

In spite of the fact that the health benefits of long-term estrogen use for the
prevention of heart disease and osteoporosis have been well demonstrated, compliance is
poor. Hammond (7) estimated that less than 20% of postmenopausal women in the
United States have ever been prescribed HRT. Of those women on HRT, less than 40%
will continue its use after one year, and 70% of all women on HRT are not compliant and
the motivation to continue HRT diminishes over time. Women who have experienced a
ovariectomy (20) or who have diagnosis of osteoporosis are most likely to use HRT on a
long-term basis. Women with a natural menopause are the most likely to use HRT for a
short period of time for the relief of the acute symptoms of menopause (20).

The Massachusetts Health Study (20),(29) demonstrated the problems with
compliance and continuance of HRT in a longitudinal study of women aged 45-55. In this
cohort of 2,425 subjects, 20% stopped treatment within nine months, 10% took the
prescription sporadically, and 20-30% never filled the prescription. Women discontinued
HRT use because of disappearance of menopausal symptoms, complicated and confusing

treatment schedules, side-effects and fear of endometrial and/or breast cancer. Women
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rate unacceptable bleeding patterns(31), (36) and fear of cancer as the main reasons for
discontinuing HRT (37).

Discontinuance of HRT is sometimes treated in the medical literature as a
compliance problem that could be solved by more education and better designed drug
packaging. In discussing compliance among women using HRT, Kaufert (38) refers to a
phrase used by Weintraub (39), “Intelligent Noncompliance”. This term is defined as a
situation “where prescribed medication is purposely not taken and the patient’s reason for
noncompliance appears valid when analyzed dispassionately”™. It is suggested that a
woman makes the decision to use or not to use HRT by intelligently weighing the risks
and benefits of HRT (38). Doren and Schneider (40) suggest that physicians’
understanding of compliance involves a unidirectional decision that is synonymous with
the patient’s acceptance of medical authonty.

There are few studies on how women view and utilize the information available to
them to make judgments regarding HRT. After controlling for perceived levels of
menopausal distress, Logothetis (16) investigated women’s beliefs about menopause. She
reported that women who were currently using estrogen perceived themselves to be more
susceptible to difficulties in menopause and viewed HRT as beneficial in treating these
problems. It was found that women make decisions regarding HRT based on their
perception of the risk-benefit ratio. The recurrent theme among women in this study was
the need for more accessible and reliable information relative to HRT and menopause. A
preliminary study, conducted by Rothert et al. (41) collected data for the purpose of
designing and evaluating an educational intervention to assist women in becoming more

effective decision makers during menopause. The data collected found that women were
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capable of processing information regarding the risk and benefits of HRT, could apply the
information given to them consistently, and were influenced by personal and social factors
in making their decisions. However, it was also reported that women did not have access
to the information needed to enable them to participate in their own health care.

One study (42) investigated attitudes and knowledge of HRT among 600 female
graduates of Stanford University with a mean age of 50. Forty-nine percent of these
women used HRT. The women in this study perceived their risk of developing heart
disease to be low, and breast cancer risk as high. Only 25% of the current users of HRT
considered the potential protection against heart disease in their decision to use HRT.
When asked what disease they feared most, three times as many women feared breast
cancer (48%) when compared to heart disease (16%). This study demonstrates that even
though highly educated women know that HRT could possibly reduce their risk of
developing heart disease, they do not perceive themselves as vulnerable to heart disease.
This group of women reported that they felt use of HRT on a long-term basis would
increase their risk of breast cancer. Logothetis (16) compared the characteristics of
current estrogen users to nonusers and found that only 10% of the current users reported
prevention of chronic disease (heart disease or osteoporosis) as a reason for taking HRT
and 75% reported use for less than 2 years.

In a recent study (43), questionnaires were mailed to 126 women, aged 45-55, to
determine what factors influenced women’s decision making to use HRT. The majority of
the women surveyed (81%) knew that the risk for osteoporosis increased after
menopause; however, only 53% knew that the risk for heart disease increased as well.

Only 48% of the women surveyed realized the inverse relationship between HRT use and
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heart disease risk. This study also found that the most important predictor of HRT use
was the recommendation of the health care provider.

To assist women in the decision making process, a mathematical model has
recently been developed at New England Medical Center. The purpose of developing this
model was to examine the effect of HRT on life expectancy in postmenopausal women
with different risk factors for breast cancer, hip fracture, and heart disease. Results
indicated that the use of HRT would increase life expectancy in most women. It also
concluded that only women with a high risk of breast cancer and a low risk of
cardiovascular disease would not benefit from HRT use. These researchers have
developed a checklist that can be used by women and their physicians to evaluate their
own individual risks and benefits to make an informed decision regarding HRT (44).

One factor in the reluctance to use HRT, as well as the low compliance, may be
that the available information is confusing and difficult to obtain. Educational programs
need to be developed to inform women about the physiology of menopause and the risk
and benefits of HRT (40). Health care professtonals also need to be better informed and
to take an active role and become partners in the decision process. When provided with
accessible and reliable information, women will be more capable of making an informed

decision on whether to use or not to use HRT.

Current Status of Cardiovascular Disease In Women

Cardiovascular disease (CVD), which includes heart disease and stroke, is the
leading cause of death in American women and accounts for nearly 500,000 deaths

annually (1). CVD rarely occurs in premenopausal women, but risk for CVD in women
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increases steadily after menopause. The Framingham Heart Study reported that only 6 of
every 1600 premenopausal women died of coronary heart disease (45); however CVD
represents the leading cause of death in older women and accounts for nearly 53% of all
deaths in women over 50 years of age (46). CVD also impacts the quality of life in older
women, as heart disease and stroke are the two major causes of morbidity and disability in
postmenopausal women (47).

Compared to men, women are most often diagnosed with chronic rather than acute
heart disease and develop heart disease on average 10 years later than men (45). In the
past, the diagnosis and treatment of heart disease was different for men and women.
Women tended to undergo evaluations and treatments for cardiac disease substantially less
frequently than men with similar or less severe symptoms, particularly for the evaluation of
chest pain (48). A woman who suffered a myocardial infarction was more likely than a
man to have a recurrence and to die in the recovery period (49). In fact, 45% of women,
compared to 10% of men, were likely to die within a year following a heart attack and
40% of women compared to 13% of men reinfarcted within a year (50). Until the middle
1990’s, the rate of early death after a myocardial infarction was higher in women than in
men and the mortality rate for women who underwent coronary angioplasty or bypass
surgery was higher than that of men. It is not clear if these adverse outcomes were due to
older age, smaller body size and more frequent and severe coexisting illnesses sometimes
seen in women, or because of substandard or delayed care as compared to men (52).
Recently, several coronary care centers have reported similar mortality rates in men and

women undergoing angioplasty since 1995. This is thought to be due to gender
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appropriate angioplasty devices designed for women’s smaller arteries (53), as well as
earlier diagnosis and treatment of heart disease.

Historically, there has been a lack of research on cardiovascular disease in women.
Women of childbearing age were excluded from studies presumably due to the perceived
confounding factor of the menstrual cycle. Older women were excluded because of co-
morbidities. Until recently there had been almost no prospective data on primary
prevention strategies for women, and most clinical decisions about the choice and dose of
cardiac drugs was based on studies done primarily on middle-aged men (54).

The increased risk of CVD seen in women during the menopausal transition has
been suggested to be, at least in part, due to changes in total cholesterol and lipoprotein
concentrations. Cross-sectional studies have demonstrated that postmenopausal women
have higher levels of total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C),
very low-density lipoprotein cholesterol (VLDL-C), lipoprotein (a), and triglycerides (TG)
(55), (28), (56), (57). Conversely, high-density lipoprotein cholesterol (HDL-C) shows
only a small decrease at the time of menopause (58), (59). Prospective studies have
shown that HDL-C decreases slightly years before the last menstrual cycle, whereas the
rise in LDL-C coincides with the end of menses (60). It has also been noted that after
menopause, women develop more of the smaller, denser LDL-C particles which correlate
with an increased triglyceride and decreased HDL-C concentrations. These conditions are
considered to be atherogenic (61), (62).

A 1990 longitudinal study (60) investigated the influence of menopause on lipids
and lipoproteins in women experiencing the menopausal transition. The 170 women who

were not taking HRT were followed at 6 week intervals for two to three years. Serum
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lipids and lipoprotein profiles were examined cross-sectionally dependent on menopausal
status: premenopausal, perimenopausal, and postmenopausal. Total cholesterol, LDL-C,
and triglyceride serum concentrations increased, and HDL-C decreased as a result of
menopause. All these changes occurred within six months of cessation of menses.

Prospective studies suggest that HDL-C may be the best predictor of coronary
heart disease (CHD) in women (63), (64), (65). HDL-C was shown to be the strongest
predictor CHD in women in the Framingham Study (66), Lipid Research Clinic (4), and
Donolo-Tel Aviv studies(67). The Framingham and Lipid Research studies both
demonstrated an association between HDL-C concentration and CVD when it was shown
that a 10mg/dL increase in HDL-C serum concentration was correlated with a 40-50%
decrease in CVD risk. Inthe Tel-Aviv study, high total cholesterol concentrations were
essentially neutralized by high concentrations of HDL-C. In this study, subjects with high
concentrations of HDL-C and high levels of total cholesterol (>250mg/dL) had age
adjusted rates of heart disease that were not different than the rates in women with lower
cholesterol levels. These findings suggest that in postmenopausal women, HDL-C is a
critically important factor in determining the risk for cardiovascular disease. It also
indicates that interventions such as diet and exercise, which increase HDL-C
concentrations, can potentially decrease heart disease risk in women.

There is no direct evidence that decreasing serum cholesterol concentrations in
women will decrease coronary morbidity and mortality except at higher concentrations of
total cholesterol (68). Studies do concur that women with a total cholesterol
concentration of >265mg/dL have three-fold increased risk of CVD when compared to

women having the lower cholesterol concentrations (64). However, the evidence is less
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consistent in women with “borderline high” total cholesterol levels (200-240mg/dL). Only
when HDL-C is taken into consideration is the relationship between total cholesterol and
cardiovascular risk in postmenopausal women consistent (69).

Lipoprotein (a) [Lp(a)] is an atherogenic particle that is structuralily similar to
LDL-C, but contains a molecule of apolipoprotein (a) attached to apolipoprotein A-100 by
a disulfide bond. Elevated serum concentrations of Lp(a) have been shown to be an
independent risk factor for cardiovascular disease (70). Lp(a) concentrations are
genetically determined and are resistant to alterations in diet and pharmaceutical
treatments. Although supplemental niacin does appear to decrease Lp(a) concentrations
(71). The Framingham Offspring Study reported that Lp(a) serum concentrations were
6% higher in postmenopausal women as compared to premenopausal women (70).
Epidemiological studies have reported that Lp(a) concentrations increase with menopause,
and that postmenopausal women taking HRT have lower concentrations of Lp(a) than
those who do not use HRT (72). Kim et al. (72) showed that a combination HRT
(estrogen and progestin) lowered Lp(a) in postmenopausal women. This effect was
greatest in subjects with the highest basal levels of Lp(a). Perrone et al. (73) found that
Lp(a) was not effected by HRT use in 42 hypercholesterolemic postmenopausal women.
Lp(a) has been shown to be a predictor of CHD in both pre- and postmenopausal women
(74). The role that Lp(a) plays in the pathogenesis of heart disease in women and the
effect of diet or exercise on Lp(a) concentrations requires further clarification.

Clearly there is a strong biological component to cardiovascular risk in women.
The risk factors for women include family history of CHD, menopausal status,

hypertension, obesity and central adiposity, diabetes mellitus, current cigarette smoking,
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physical inactivity, elevated LDL-C and low HDL-C concentrations (75), (76). When
multiple risk factors are taken into consideration, it is evident that this disease is not
purely biological. It involves social and psychological factors as well, including low

educational level and stress.

Hormone Replacement Therapv

The fact that a woman’s risk for heart disease increases after menopause suggests
that hormonal factors play a role in the development of heart disease (68). Data suggests
that HRT is the treatment of choice for relief of acute symptoms of menopause and the
prevention of such chronic diseases as heart disease and osteoporosis. The use of
hormone replacement has increased in the last decade. One-fourth of all postmenopausal
women in the United States are currently using some form of HRT (77).

The first commercial estrogen preparations became available in 1926, but were not
widely used until the 1960°s when the link between menopause and cardiovascular disease
and osteoporosis began to be widely researched (78). Unopposed estrogen (estrogen
without the addition of progestin) was used to prevent these chronic diseases until the
1970’s when reports started to appear in the literature linking ERT with an increased risk
of endometrial cancer (79). At this time progestin was added to the prescription to
eliminate this risk and HRT became the treatment of choice. Currently HRT is the term
more frequently used to indicate estrogen alone or in combination with a progestin.

The goal of postmenopausal hormone therapy is to replace lost endogenous
estrogen to minimize the health risks associated menopause. For women who do not need

endometrial protection (women without a uterus), unopposed estrogen is prescribed.
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Estrogen: Estrogen preparations constitute a wide variety of pharmaceutical options.
Exogenous estrogen can be classified by chemical composition (natural or synthetic) or by
route of administration (oral or parenteral).

Natural preparations of HRT are six to seven times less potent than the lowest
dose of synthetic estrogens (80). The natural estrogens include conjugated equine
estrogen (CEE), estradiol (either micronized or as the valerate ester) and estrone sulfate.
Premarin™ (CEE) is the most commonly prescribed estrogen in the United States. This
CEE is made from the urine of pregnant mares and is a mixture of three estrogens. The
first component is estrone suifate, an estrogen synthesized by both humans and horses,
composes 50-60% of the preparation. The other two components equilin sulfate ( 20-
30%) and 17 a-dihydroquilin sulfate (15%), are both horse estrogens (81). Other types
of oral estrogens include micronized estradiol (Estrace™), esterified estrogens
(Estratab™), and estropipate, or piperazine estrogen sulfate (Ogen™). In Europe,
estradiol valerate (Progynin™) is the most commonly used oral estrogen. The synthetic
estrogens ethinyl estradiol (Estiny[™), quinesterol (Estrovis™), and diethylstibestrol
(DES), are rarely used today (82).

When taken orally, estrogen is absorbed through the intestinal wall where it begins
to be converted to estrone and estradiol. These products are subsequently absorbed via
the blood, and progress to the liver. The oral administration of estrogen results in
hormone concentrations in hepatic sinusodial blood that are four to five times higher than
those in the peripheral blood (83). This is called the “first pass” effect and it promotes the
hepatic synthesis and secretion of coagulation factors, renin substrates, sex hormone

binding proteins and a variety of lipid apoplipoproteins (84).
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Parenteral routes of estrogen administration include injection, transvaginal
(creams, tablets, and silastic rings), transdermal (“patch™), subcutaneous pellets, intranasal
and percutaneous (gel) administration (81). The estrogen patch in particular is very
popular in Europe and is gaining popularity in the United States. Estraderm™, the most
commonly used patch, releases 17 B-estradiol, and consists of four layers. Since use of the
patch can also result in endometrial hyperplasia, it is commonly used in combination with
an oral progestin. The most common side effect with patch use is skin irritation, but
because the patch does not adversely affect liver function its use is increasing (85).

Parenteral administration does not result in alterations in renin substrate or clotting
factors and the effect on lipoprotein concentrations varies with dose and route of
administration. This is thought to be due to the fact that these preparations enter the
systemic circulation before reaching the liver and thereby avoid the “first pass” hepatic
effect (84).

Progestins: Progestins are added to the estrogen prescription to prevent endometrial

hyperplasia in women with a uterus. Numerous types, doses, and schedules are used.
Synthetic progestins are the most frequently used because progesterone is poorly absorbed
(84). The synthetic progestins are usually two basic types: the

19-nortestosterones (Medrogestone and Norethisterone acetate) and 17-a progestagens
(medoxyprogesteroneacetate-MPA-Provera™). A natural progesterone in a micronized
form is currently available in pill or cream form throughout Europe and in Canada.
Micronized progesterone is made by breaking progesterone into small pieces to facilitate

better absorption of the drug. In the United States it is available only through alternative
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pharmacies although is expected to be approved by the FDA for use in the United States
in the near future (86).

Estrogen and progesterone can be taken continuously or cyclically. In cyclical
therapy, estrogen is typically taken daily and progestin for only the first twelve days of the
month, when most women experience breakthrough bleeding. In continuous therapy,
both estrogen and progestiﬁ are taken daily which results in less breakthrough bleeding. A
new formulation, Prempro™, combines Premarin™ and Provera™ in one tablet and is
approved for use in the United States (87).

Testosterone: The possible effects of androgen replacement have not been fully examined.
Androgens alone or in combination with estrogen or with estrogen and progestin are
widely prescribed to postmenopausal women for relief of menopausal symptoms,
especially depression and decreased libido. Clinical trials addressing the efficacy of
prescribing testosterone to postmenopausal women are few; and the existing data is
fraught with cofounders such as differences in study populations (surgical or natural
menopause), lack of controls, blinding and randomization. Also, the association between
libido and serum testosterone levels is tenuous. Exogenous testosterone appears to only
effect women whose blood concentrations of testosterone are low prior to treatment (82).
In women who have experienced a surgical menopause, there has been an improvement in
menopausal symptoms demonstrated at very high concentrations of testosterone.
However, lower doses of testosterone used with women who have experienced a natural
menopause have failed to show the same results. The Nurses' Health Study (88) found an
increased risk of breast cancer in women taking androgens (relative risk 1.64; 95%

confidence interval, 0.53 to 5.09). Also, the effect that these preparations have on
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cholesterol levels is not well-defined (89). There is a need for more studies to determine
the nisk and benefits of androgen replacement therapy use during menopause (90).
Research on HRT is a field of study that is expanding very rapidly as women
continue to seek more information regarding the risk/benefit equation of these therapies.
Thompson (78) suggests that it is illogical to assume that all women will respond in the
same way to exogenous hormones considering the variations in absorption, first-pass
metabolism with oral preparations, and plasma binding, all of which can affect the
bioavailability of the drug. Therefore, hormone replacement therapy needs to be
individualized according to the woman’s symptoms, risk factors, and response to the

specific dose and type of hormone used.

The Cardioprotective Effect of Estrogen

The first clinical trial investigating estrogen and heart disease was conducted on
men and demonstrated an increased risk of myocardial infarction in those subjects
receiving supraphysiologic (2.5 mg or 5 mg Premarin™) doses of estrogen (91). In 1979,
Nachtigall (200) conducted the first prospective randomized clinical trial on estrogen and
heart disease on 168 institutionalized women and followed them for ten years. In this
study there were eighty-four pairs of randomly assigned postmenopausal women, half
receiving no HRT, and the other half receiving a cyclic combination of Premarin™ and
progestin. Although not statistically significant, the hormone-treated women
demonstrated more positive lipid profiles.

Animal studies have also shown a positive correlation between HRT use and
decreased risk of cardiovascular disease. Cynomolgus macaque females (Macaca
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fascicularis) are excellent models for research on coronary heart disease in both pre-and
postmenopausal women. Cynomolgus monkeys are susceptible to atherosclerosis.
Females have a twenty eight-day menstrual cycle, sex hormone patterns similar to human
females, and natural menopause occurs later in their lifespan (93). Like women,
premenopausal females of this species have higher plasma concentrations of HDL-C than
postmenopausal females. These monkeys apparently have protection from atherosclerosis
premenopausally, but also experience loss of this protection and progressive coronary
artery disease with age. Adams et al. (94) used this animal model to investigate the
influence of HRT on diet-induced atheroscelerois in ovariectomized adult female monkeys.
All the animals were fed an atherogenic diet and menopause was induced by ovariectomy.
The animals were then randomly assigned to three treatment groups. Group one received
no HRT (n=17). Group two was given continuously administered 17-8 estradiol plus
cyclical progesterone (n=20), and group three was given continuously administered 17-
estradiol (n=18) only. Physiologic concentrations of plasma estradiol and progesterone
were maintained by the administration of the hormones using subcutaneous implants. The
experiment lasted for 30 months.

At autopsy, the extent of atherosclerosis was evaluated by measuring the intimal
area of carotid arteries and aortas. In the untreated group (no hormone replacement)
atherosclerosis was significantly more extensive (50%) than in animals in the two hormone
treated groups. There was no significant difference between the two hormone replacement
groups. The decreased risk was found to be independent of variations in total plasma
cholesterol, LDL-C, apolipoprotein A-1 and B concentrations, as well as HDL-C, and

LDL-C particle size.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Haarbo et al. (50) had similar findings when he studied orally administered
17B-estradiol alone or with progestins in ovariectomized cholesterol-fed rabbits. All
hormone treated animals demonstrated reductions in aortic cholesterol accumulation, as
well as significant reductions in cholesterol concentrations.

Endogenous estrogen has been shown to confer a positive effect on lipid and
lipoprotein concentrations in women prior to menopause. Endogenous estrogen stimulates
VLDL-C catabolism by transferring surface components to HDL-C, thus increasing
HDL-C levels (95). Total cholesterol and LDL-C increase with age in both genders, but
women tend to have lower levels than men. This may be because estradiol stimulates
lipoprotein lipase and enhances hepatic uptake of LDL-C, which results in lower LDL-C
concentrations (75). In spite of the positive effect endogenous estrogen has on lipids and
lipoprotein concentrations, the relationship of physiological levels of estradiol and CHD is
based largely on observational studies. Studies on postmenopausal women have
demonstrated no positive association between endogenous estrone or estradiol levels and
cardiovascular risk factors, especially HDL-C (96). One prospective study followed
women through menopause and found a concurrent decrease in estradiol and HDL-C (59).

In 1995 Barrett-Connor and Goodman-Gruen (82) conducted a study in Rancho
Bernardo, California to examine the association between serum concentrations of
androstenedione, testosterone, and estrone on risk of death from cardiovascular disease in
651 postmenopausal women who were not taking exogenous estrogen. They found no
correlation between concentrations of these three sex hormones and risk of heart disease

in these subjects. These studies indicate that although endogenous sex hormones seem to
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have a beneficial effect on lipids and lipoproteins, they do not appear to confer protection
against heart disease in postmenopausal women.

Observational studies have consistently found a decrease risk of heart disease in
postmenopausal women using HRT. In 1991, Stampfer and Colditz (5) conducted a
meta-analysis of all studies to date that had investigated the link between estrogen
replacement therapy and heart disease. They reported a relative risk 0of 0.56 (95%
confidence interval, 0.50-0.61) for all studies. The same research team conducted a
second study in 1996 and examined the relationship between heart disease in
postmenopausal women using estrogen and progestin. They reported a relative risk of
0.39 (95% confidence interval, 0.19-0.78) in women using estrogen and progestin, and a
relative risk of 0.60 (95% confidence interval, 0.43-0.83) in women taking estrogen only
when comparing both to women taking no hormone replacement (97). This data
suggested that progestin taken in combination with estrogen, is not as strongly correlated
with a decreased cardiovascular risk in postmenopausal women as when estrogen used
alone.

Bush et al. (4) followed 2,270 women (aged 40-69) for 8.5 years in the Lipid
Research Clinics Prevalence (LRC) Study. The age-adjusted relative risk for cardiac
disease was 0.34 (95% confidence interval, 0.12-0.81) for estrogen users compared to
nonusers. HDL-C was also shown to be inversely correlated with cardiovascular death in
this study. The protective effect demonstrated in estrogen users may be due to the
increased HDL-C concentrations seen in the subjects who used estrogen.

The Leisure World Study (98) followed 8,841 women (aged 40-101) for 5-1/2

years (40,919 person years) using a detailed health survey. The all-cause mortality for
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estrogen users had a relative risk of 0.80 (95% confidence interval, 0.70-0.91) as
compared to nonusers, and for fatal MI the relative risk was 0.59 (95% confidence
interval, 0.42-0.82). After 7.5 years of follow-up (99), women reporting a history of
estrogen use had an age-adjusted all cause mortality risk that was 20% lower than non-
estrogen users. Mortality was shown to decrease with increasing duration of estrogen use,
and was lower in current users when compared to women who had used estrogen in the
past.

In 1996 (100) a cohort of 292 postmenopausal women (aged 55-99) volunteered
to participate in a study that was designed to assess the relationship between lipids and
lipoprotein concentrations, and unopposed estrogen or combination hormone (estrogen
and progestin) replacement use. Estrogen, unopposed or in combination, was negatively
correlated to total cholesterol, LDL-C and positively related to HDL-C. This study
showed no reduction in the beneficial effect found with unopposed estrogen in the women
using combined HRT.

In contrast to the other observational studies, early reports from the Framingham
Heart Study (101) reported an increased risk for cardiovascular disease in 1,234
postmenopausal women (aged 50-83) who used HRT. The subjects were followed for
eight years. Women who reported using estrogen , at one or more examinations, had
over a 50% increased risk of cardiovascular morbidity (p< 0.01) as women who did not
use HRT. However, when the data from this study was reanalyzed (102), excluding an
endpoint of angina pectoris, the use of HRT was associated with coronary heart disease in

only a small group of women who were 60-69 years old at baseline.

24

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



The Nurses’ Health Studly is the largest ongoing observational study on the
relationship of HRT and mortality in women to date (103). The study was initiated in
1976 when questionnaires were mailed to 121,964 female registered nurses aged 30-55.
Questionnaires sought information on personal and family medical history, menopause,
smoking, height and weight, use of oral contraceptives and/or HRT, cancer, and
cardiovascular risk factors. A total of 32,317 postmenopausal women without prior CHD
have been followed for over twenty years for a total of 105,786 person years. Information
has been updated with biennial questionnaires since 1976 to determine the relationship
between postmenopausal hormone use and mortality among participants. Death was
documented by medical records. Follow-up studies since 1985 (104), (105), (106), (97)
have consistently reported a reduced risk of cardiovascular disease in women using HRT.

The most recent study reported by these researchers investigated the relationship
between the use of postmenopausal hormones and mortality among participants of the
Nurses’ Health Study (107). Current hormone users were found to be at decreased risk of
death (relative risk 0.63; 95% confidence interval, 0.56-0.70) compared to subjects who
had never used hormones. However, this benefit was found to decrease after 10 or more
years of HRT use because of the increase in mortality from breast cancer. It was also
found that current users with coronary risk factors demonstrated the greatest reduction in
mortality (relative risk 0.51; 95% confidence interval, 0.45-0.57), but subjects with low

risk demonstrated less benefit (relative risk 0.89; 95% confidence interval, 0.62-1.28).
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The Effect of HRT on Lipids and Lipoproteins

Exogenous estrogen has been demonstrated to exert a cardioprotective effect on
postmenopausal women. This is thought to be due in part to alterations in lipids and
lipoprotein concentrations. Over the past 30 years, there have been countless studies
investigating the effect of postmenopausal HRT on lipid and lipoprotein concentrations.
The earlier studies involved unopposed estrogen, and the later studies the addition of
progestins. This has offered researchers the opportunity to investigate the effect of
estrogen independently and subsequently the modifying role of progestins. A large number
of cross-sectional and longitudinal studies have assessed the influence of postmenopausal
HRT on plasma lipoprotein concentrations, but the results of these studies reflect
differences in study design, the size and charactenistics of the subject pool, hormone
formulations, treatment regimes, duration of hormone use, and laboratory methods (108).

A 1994 hypothetical decision analysis evaluated the relative risks and benefits of
long-term estrogen use in a cohort of 10,000 women at age 50. Health outcomes were
extrapolated to age 75 (17). The results suggested that estrogen use for 25 years would
decrease fatal CHD events by 48% and deaths from hip fractures by 49%. It s also
indicated, however, that HRT use would increase deaths from breast cancer by 21% and
endometrial cancer by 207%. In conclusion, the study suggested that the health benefits
of 25 years of postmenopausal estrogen therapy exceeded the risks in this theoretical
popuiation.

Oral unopposed estrogen has been consistently shown to reduce total cholesterol
and LDL-C, while increasing HDL-C and triglyceride concentrations. All forms of ERT

(oral, transdermally, percutaneously, or subcutaneously) decrease total cholesterol plasma
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concentrations. Whitehead (109) reported that various studies have demonstrated
between 5% and 20% lower values depending on the type of estrogen, the route of
administration, and the dose. A review by Bush (110) of 10 randomized crossover studies
of normolipidemic women showed an increase in serum triglyceride concentrations of 20-
24% over baseline levels and an decrease in LDL-C concentration with oral estrogen use.
Walsh (111) showed a dose dependent reduction of LDL-C, 15% with 0.625 mg CEE and
19% with 1.25 mg CEE. The reduction in LDL-C with estrogen use is thought to be due
to increased LDL-C catabolism that results in an increased number of LDL receptors and
activity (112). Oral estrogens have been shown to increase HDL-C concentrations by 10-
15% (110). The Lipid Research Clinics Study (113) reported a 10% higher HDL-C
concentrations in subjects using CEE when compared to nonusers.

The Addition of Progestins to ERT: During the 1970's reports were appearing in the

literature linking ERT with an increased risk of endometrial cancer (79). In order to
minimize this risk, progestin was added to ERT. This study appeared to eliminate the risk
and HRT became the treatment of choice. There was a concern, however, that the
addition of progestins to the prescription might modulate the positive effects of estrogen
on the cardiovascular and skeletal systems. A recent controlled clinical trial, 7Txe
Postmenopausal Estrogen/Progestin Interventions (PEPI) Trial (63), was designed to
investigate the effect of the addition of progestins to ERT on cardiovascular risk factors in
postmenopausal women. This study involved 875 healthy postmenopausal women, aged
45-64, who were randomly assigned to placebo, unopposed estrogen, or one of three
combined estrogen/progestin regimes. Four aspects related to the risk of CVD were

chosen as endpoints: HDL-C plasma concentrations, systolic blood pressure, serum
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insulin, and fibrinogen concentrations. The results of this study indicated that estrogen
alone, or in combination with a progestin, improved lipoprotein concentrations and
lowered fibrinogen levels without affecting insulin or blood pressure. The PEPI Trial
provides clear evidence that unopposed estrogen has a more favorable effect on HDL-C
than estrogen given with continuous or cyclic progestins. However, all hormone
treatments were significantly better than the placebo in increasing HDL-C and lowering
LDL-C.

It appears that the metabolic effects of the addition of progestin to ERT are
related to dose, the relative androgenic potency of the hormone preparation, and the
accompanying dose of estrogen. The addition of progestin is associated with increased
triglyceride and VLDL-C plasma concentrations beyond what is seen with unopposed
estrogen. Progestins increase hepatic lipase activity and appear to decrease hepatic VLDL-
C production. In general, the 19-northestosteron derivatives, which have high androgenic
activity, oppose the positive effects of estrogen on lipoprotein metabolism, decreasing
HDL-C and increasing LDL-C concentrations. The 17-hydroxyprogesterone derivatives
(low androgenic activity) have predominantly neutral effects on lipid and lipoprotein
cholesterol levels (62). This was demonstrated in a controlled study conducted by
Tremollieres et al. (114) in 1995 which assessed the long-term effect of a low androgenic
progestin (Promegestone™) on serum lipids, renin substrate, and antithrombin activity.
Thirty-five postmenopausal women were randomly assigned to a placebo or progestin
group and were followed for 2 years. The results of this study showed no statistically

significant differences in the biological parameters between the two groups.
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A study reported by Miller et al. (115) in 1994 investigated the qualitative and
quantitative effects of two doses of estrogen before and after the addition of progestin.
The 103 postmenopausal women in this study were randomly assigned to one of three
groups for 4 months: no estrogen, 0.625 mg/day, or 1.25 mg/day. At four months the
estrogen groups were given 10 mg/day medroxyprogesterone acetate (MPA) for 8
months. After 1 year of treatment, the estrogen treated groups showed a decrease in
LDL-C, but an increase in HDL-C and triglyceride concentrations when compared to the
placebo group.

Nabulst et al. (116) reported on a cross-sectional study of approximately 5000
postmenopausal women. Subjects were categorized according to current hormone use:
unopposed estrogen users, estrogen/progestin users, nonusers who had used HRT in the
past, and those who had never used hormone replacement. Subjects using hormone
replacement had higher triglyceride, HDL-C, and HDL, than nonusers, as well as lower
plasma concentrations of LDL-C. These researchers concluded that subjects who used
combination HRT appeared to have a lower cardiovascular risk than those using
unopposed estrogen.

A Medline search conducted of English-language articles published from 1981-
1995 summarized the effect of hormone replacement therapy on lipid and lipoproteins in
postmenopausal women (117). The pooled results from 42 studies demonstrated a
decrease in total cholesterol of 14.4 mg/dL with continuous and 14.9 mg/dL with
sequential HRT; a decrease in LDL-C of 17 mg/dL with continuous and 18.4mg/dL with
sequential HRT; as well as an increase in HDL-C of 1.9 mg/dL with continuous and 3.1

mg/dL with sequential HRT.
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The majonty of studies conducted in the United States on postmenopausal
hormone therapy and heart disease have used estrogen and most often Premarin™. There
is a need for more randomized, controlled, clinical trials that utilize different forms of
estrogen and include the addition of progestin to the formulations. Two new studies, the
Women's Health Initiative and the HERS Study, will address these issues in the near
future.

The Women's Health Initiative is the largest clinical study ever undertaken by the
National Institutes of Health (NIH). Subjects were recruited from 45 communities
throughout the United States in the fall of 1993 (118). This study of approximately
57,000 women aged 50-79 year old, will address the risks and benefits of unopposed
estrogen and estrogen plus progestin, a low fat diet, and a calcium and vitamin D
supplement on cardiovascular disease, cancer, and osteoporosis. Results of the study are
expected to be available in 2008 (92).

The HERS (Heart and Estrogen-Progestin Replacement Study) will investigate if
HRT can prevent a second myocardial infarction (MI) in women who have already had a
heart attack, coronary bypass surgery, angioplasty, or have been diagnosed as having less
than 50% narrowing of one or more major coronary arteries. Results of this study are
expected within the next few years (24).

The use of exogenous hormones has been shown to result in favorable lipoprotein
profiles in postmenopausal women. It is important to note that the changes demonstrated
with hormone use is dependent on type, potency, combination, and dose of the hormones
used. It is still unclear to what extent the alterations in lipoproteins contribute to the

decreased incidence of cardiovascular disease demonstrated with HRT.
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Other Mechanisms

It is presently believed that ~20-25% of the cardioprotective effects of estrogen
are mediated by the beneficial changes seen in lipids and lipoproteins (109). The remaining
75-80% is proposed to be mediated by several other mechanisms including estrogen’s
beneficial effects on carbohydrate metabolism, clotting factors, antioxidant ability and its
direct effects on the vascular system.

Disturbances in glucose metabolism have been shown to be predictive of
subsequent coronary artery disease (119). This increased risk is accompanied by
hyperinsulinemia and insulin resistance. It has been shown that insulin resistance increases
progressively in postmenopausal women. It is also evident that ERT increases the
pancreatic secretion of insulin and decreases insulin resistance. Androgenic progestins,
however, may oppose these beneficial effects (120).

Interest in the effect of HRT on a woman’s homeostatic mechanism is growing. It
has been demonstrated that the overall balance between coagulation and fibrinolysis results
in a reduction in thrombosis in women using HRT (121). The effects of HRT on
coagulation and fibrinolytic factors is variable depending on the type and dose of the
hormone used (120). A recent study (122) demonstrated the beneficial effects of HRT on
fibrinolysis in 30 postmenopausal women (mean age 55 5 years). The oral administration
of CEE alone or in combination with MPA (medroxyprogesterone acetate) inhibited
plasminogen activator inhibitor (PAI-1) by 50%. The Framingham Offspring Study (123)
reported high concentrations of PAI-1 in postmenopausal women when compared to
premenopausal women. This increased concentration of PAI-1 is believed to contribute to
the increased risk of atheroslerosis seen in postmenopausal women. In another group of
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women, transdermal estrogen administration, with and without progestin, did not decrease
PAI-1 levels. It appears that only oral estrogen has an effect on PAI-1 and this suggests
that the hepatic effects of estrogen regulate PAI-1 synthesis, clearance, or both in an
important way.

A case-controlled study (124) was conducted as part of the UNHWHS that sought
to determine the effect of HRT use on the risk of thrombotic disease in 171 healthy
women aged 38-65. The use of HRT was not found to increase the risk of thrombotic
disease. The mechanism for protection involves lowing antithrombin IIT or protein C.
The authors suggest that the use of HRT in postmenopausal women could be protective
by increasing circulating protein C concentrations.

There is also good evidence that estradiol has a direct and protective effect on the
arteries. Animal studies have shown that there are active estrogen receptors present in
both the heart and major vessels (125). Losordo et al. (127) showed that the intima and
media of most atherosclerotic coronary arteries of both pre- and postmenopausal women
lacked estrogen receptors, but receptors were found in the majority of atherosclerosis free
vessels. Another study (127) also observed a decreased number of estrogen receptors in
the coronary arteries of women with atherosclerosis when compared to normal control
subjects, suggesting the receptor levels may be altered in disease states.

There is a growing body of evidence suggesting that a great deal of the
cardioprotection of estrogen is mediated by its direct action on the vascular wall (128).
Estrogen appears to enhance vasodilation and reduce vascular resistance, which in turn
leads to an increased blood flow (129). Estrogen, directly or indirectly, may retard the

development of fibrous plaque, favorably affect the vulnerability of existing plaque, or

32

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



reduce the risk of an occlusive thrombus (130), (131). Exogenous estrogen use was
found to reduce the incidence of restenosis in 204 postmenopausal women who had
undergone a coronary angioplasty or atherectomy. This was thought to be due to
estrogen’s effect on vasodilation in the coronary arteries, which works to reduce the
pathologic vasodilation often seen after angioplasty (132). It is now clear that the
beneficial effects of estrogeh are mediated by many mechanisms other than its effect on
lipid and lipoprotein serum concentrations. It is plausible that the cardioprotective effect
of estrogen is mediated by a combination of mechanisms resulting in the overall beneficial

effect seen with HRT.

Vitamin E and B-carotene as Antioxidants

It has been suggested that estrogen alone, or in concert with the antioxidant
nutrients, may confer protection against the oxidation to LDL-C, thereby preventing the
development of heart disease. Epidemiological studies (133), (134) and clinical trials
(135), (136) indicate that populations with high intakes of antioxidants have a lower risk
of heart disease. It is suggested that vitamin E (a-tocopherol) and beta-carotene (B-
carotene) and may prevent the initiation of atherosclerosis and thereby reduce the
morbidity and mortality of coronary artery disease.

High serum levels of LDL-C are associated with the development of heart disease.
Studies suggest that the atherogenicity of LDL-C is greatly enhanced by oxidative damage
(137). In vitro, oxidized LDL shows a diminished affinity for the LDL-C receptor and an
increased affinity for the macrophage scavenger receptor. This results in foam cell
formation. The uptake of oxidized LDL by macrophages is not down-regulated by

~n
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internalized LDL-C, and this results in the lipid loading of the cells. Oxidized LDL-C is
cytotoxic towards vascular cells, and chemotactic towards monocytes (138).

Antioxidants may inhibit the oxidation of LDL-C, hence decreasing the risk for the
development of atherosclerosis. The possibility that antioxidants may prevent or retard
LDL-C oxidation is suggested by the fact that the core of LDL-C contains lipophilic
antioxidants, such as a-tocopherol, B-carotene, lycopene, ubiquinol-10, crytoxanthin, and
phytofluene (10), as well as estrogenic compounds. The antioxidants present in the LDL-
C are believed to prevent the oxidation of polyunsaturated fatty acids within the LDL-C
(11). The antioxidant vitamins, $-carotene and c-tocopherol, react with highly reactive
free radicals and inhibit LDL-C oxidation in /n vitro systems and at pharmacological doses
in vivo (139).

Vitamin E and B-carotene reside in circulating lipoproteins and lipid membranes.
These antioxidants are able to terminate chain reactions and quench free radicals that
could ultimately result in LDL-C oxidation. Due to its lipid solubility, B-carotene
partitions in the lipid domain of biological membranes and lipoprotein particles. Alpha-
tocopherol is the most abundant isomer of the vitamin E family and is the principle lipid-
soluble chain-breaking antioxidant in tissue and plasma (140). Vitamin E has been shown
to inhibit the proliferation of smooth muscle cells in vitro (140). When added to plasma,
it increases the resistance of LDL-C to oxidation (141). Thus, LDL-C carries within it a
number of natural antioxidants that can trap free radicals and interfere with and possibly
prevent LDL-C oxidation (142).

Several studies have investigated the correlation between several dietary
antioxidants and coronary artery disease with conflicting results. The Scottish Heart Study
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(143) investigated the correlation between diet and risk of coronary artery disease in
10,359 men and women (aged 40-59). The men with the highest vitamin E intake
demonstrated a significant reduction in risk of coronary heart disease. The trend was not
found to be significant in women. The Optimal Vitamin Study, a follow-up to
WHO/MONICA Core Study (134), evaluated 16 European populations regarding age
specific CHD mortality. The results demonstrated a strong inverse correlation between
lipid standardized a-tocopherol concentrations and CHD mortality rates.

The Nurses’ Health Study (144), (145) followed 87,245 female nurses (aged 34-
59) for eight years to evaluate their consumption of vitamins through food and dietary
supplements. There was an inverse relationship between risk of CHD and consumption of
antioxidant vitamins. Women in the highest quintile of vitamin consumption, compared to
those in the lowest quintile, demonstrated a relative risk of 0.66 (95% confidence interval,
0.50-0.87) for vitamin E, a relative risk of 0.78 (95% confidence interval, 0.59-1.03) for
B-carotene, and a relative risk of 0.70 (95% confidence interval, 0.53-.92) for vitamin A.
All the results reported were adjusted for age, smoking, and other CHD factors.

The Physicians Health Study (135), a randomized, double-blind, placebo-
controlled 2x2 factonal trial of 22,071 US male physicians (aged 40-84) included a trial of
B-carotene and its role in preventing heart disease. Among the physicians who received
the B-carotene there was a 50% reduction in the risk of major coronary events, and a 54%
reduction in the risk of major vascular events. The Health Professionals Follow-Up Study
(136) evaluated dietary intake of vitamin E and -carotene and the risk of cardiovascular
disease in a subset of 39,910 healthy male professionals, aged 40-75. After controlling for

age and several coronary risk factors, the men with higher intakes of vitamin E had a 41%
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lower risk of coronary artery disease when compared to the men with the lowest intake.
The greatest reduction in risk was found in men consuming 100-249 IU of vitamin E a
day. B-carotene intake was not associated with a lower risk for coronary artery disease in
those men who never smoked, but was inversely correlated with current and former

smokers.

The Relationship Between Antioxidants and HRT

There have been several in vitro studies that have demonstrated the antioxidant
properties of estrogen. When 17f-estradiol was infused directly for 20 minutes into the
brachial arteries of postmenopausal women, it delayed the onset and rate of copper-
initiated oxidation of isolated LDL when compared to baseline values. Administration of
estradiol for three weeks with a transdermal patch resulted in a similar protection from
oxidation. This response was elicited at one third of the estradiol plasma concentration
when compared to the acute administration method. This study demonstrated an
antioxidant effect of physiological levels of estradiol (9).

Recent studies have suggested that estrogen alone or in combination with
progestin may exert an antioxidant effect on LDL-C and lipids in the plasma membrane
(9). One of the first in vivo studies to evaluate the antioxidant activity of three major
estrogens found in Premarin™, involved eight postmenopausal women in a prospective
randomized cross-over study (146). Each subject received a randomized schedule of an
oral treatment of estrone sulfate, equilin sulfate, or 17 a-dihydroequilin sulfate for 30 days
each. The oxidation resistance of LDL-C was determined by the duration of the lag-phase

in copper-ion induced oxidation. The lag time was significantly increased with all three
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estrogens, with estrone sulfate conferring the greatest antioxidant activity. This study may
explain in part the cardioprotective effect seen with the use of exogenous hormones in
postmenopausal women.

A similar study demonstrated the effect of a combination of estrogen and progestin
on LDL-C oxidation in a longitudinal prospective study of 39 healthy postmenopausal
women (147). The subjects received a cyclic administration of conjugated estrogen
(Premarin™) and medrogestone (Colpro™). After one year of treatment, this sequential
hormone treatment resulted in beneficial effects on lipoprotein concentrations, but the
results of LDL oxidizability were inconsistent.

A 1995 study (148) investigated if the cardioprotective effect of estrogen may be
conferred in part by its antioxidant influence on LDL-C. Along with dietary assessments,
changes in serum lipids, apolipoprotein B, a-tocopherol, 3-carotene, retinol, LDL
tocopherol, LDL B-carotene, and the susceptibility of LDL to oxidation, were determined.
Measurements were taken at five intervals across two menstrual cycles in ten women
cycling normally, and ten women taking oral contraceptives. Results showed significant
and different changes in serum LDL-C, apolipoprotein B and total cholesterol across
cycles in both groups. Serum and LDL -carotene concentrations, and length of the lag
phase varied significantly across cycle phase during the menstrual cycle. Serum retinol
concentrations were significantly higher and LDL B-carotene concentrations were
significantly lower in the group taking the oral contraceptives. These findings demonstrate
a number of hormone related changes that influence the antioxidant protection of LDL-C

in conjunction with dietary intakes of these micronutrients.
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Since there is a strong association of lipophilic vitamins with lipoprotein particles,
some authors have suggested that this relationship should be expressed as the ratio of
c-tocopherol and B-carotene serum levels to LDL content (149), (51). Clemente et al.
(150) investigated whether HRT could confer an antioxidant effect on lipids and therefore
preserve the vitamin E and f-carotene in the LDL. Fifteenpostmenopausal women were
treated with a cyclic administration of transdermal estradiol and oral medroxyprogeserone.
After six months of treatment, there was a significant reduction in total cholesterol and
LDL-cholesterol in the subjects. Although the serum levels of a-tocopherol and B-
carotene did not change, there was a significant increase in a-tocopherol/LDL and 8-
carotene/LDL ratios. This study suggests that HRT may preserve and enrich the content
of a-tocopherol and B-carotene in LDL particles, as well as keep LDL in a reduced
antioxidant state.

There appears to be evidence to support the protective effect of a-tocopherol and
estrogen in decreasing the susceptibility of LDL to oxidative stress. The evidence for a
similar effect due to B-carotene seems less clear. There is a need for more studies to
evaluate the effect of an increased dietary intake of vitamin E and/or B-carotene (alone or
with supplements) and different regimes of hormone replacement therapy on the

oxidizability of LDL.

Lifestyle Interventions

Lifestyle factors have been suggested to influence the development of heart
disease. Obesity, smoking, and central adiposity result in increased risk, whereas weight

control, regular exercise, stress reduction, and the cessation of smoking resulit in a
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decreased risk. Much of the research on the prevention and treatment of cardiovascular
disease in women has focused on HRT. The benefit of positive lifestyle interventions
(health supporting diet and exercise) on the overall health and well-being of older women
has not been well documented. Little information is available as to the influence of lifestyle
factors in alleviating the acute symptoms of menopause and in preventing the development
of chronic disease.
Diet: The role that diet plays in the management of plasma lipid concentrations has been
recognized for some time (151). Diets low in total fat, cholesterol, and saturated fat, and
high in soluble fiber and mono- and polyunsaturated fat have resulted in positive changes
in serum lipid profiles in women. Many epidemiological and dietary studies have shown
that increased intake of dietary sources of the antioxidant nutrients (B-carotene, vitamin C,
and vitamin E) may also inhibit the development of cardiovascular disease (136), (152).
Epidemiological studies have shown that people who consume high amounts of
antioxidant vitamins through diet and supplements have a decreased risk of cardiovascular
disease (133). This link between antioxidants and disease is based primarily on evidence
involving dietary intake or blood levels that reflect dietary choices, rather than
supplements (153). Kushi et al. (154) surveyed 34,486 healthy postmenopausal women
using a questionnaire on dietary intake of vitamins from food and supplements. After
seven years of follow-up, the women with the highest dietary intake of vitamin E
demonstrated the lowest risk of coronary artery disease; women with the lowest intake,
the highest risk. No such association was found when intake from supplements and diet
was included. This study suggests that women can lower their risk of heart disease

without using supplements. No such association was found for B-carotene in this study.
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Many dietary factors affect plasma lipids and lipoproteins. Studies have shown
that dietary factors are predictive of blood lipid concentrations in women. High dietary
intake of saturated fat is a negative predictor of serum total cholesterol, LDL-C, and
HDL-C in premenopausal women (155), (156). In a study on aging and nutrition, Garry
et al. (157) assessed dietary intakes and blood lipid concentrations in 92 postmenopausal
women Over a nine year peﬁod. This study found that decreased intakes of total and
saturated fat were correlated with beneficial changes in plasma total cholesterol and
triglyceride concentrations.

Techniques for Measuring Dietary Intake: Many methods are used to evaluate food intake

in research studies. Food records are used to provide quantitatively accurate information
on food consumed during the recording period. Food records are considered the "gold
standard" against which other dietary assessments are compared. By recording foods as
they are consumed, the problem of omission is decreased and foods and portions are
described more fully. The food record is a prospective instrument that is used frequently
in research and clinical environments (158).

The food frequency questionnaire is a method that is utilized to evaluate the
dietary intake of particular foods or food groups on a daily, weekly, or monthly basis.
This method determines usual frequency and consumption of foods over the past year and
can circumvent recent changes in diet. Unlike the food record, it is retrospective and
requires recall on the part of the subject (158). The use of both the food frequency
questionnaire and a three day food record in a research study can offer both a prospective
and retrospective analysis of dietary intake, and is felt to represent a more comprehensive

evaluation of a subject's diet.
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Changes in Body Composition with Aging: Menopause is associated with changes in
body composition and fat distribution. During this time there is a decrease in lean body
mass and an increase in fat mass, as well as a shift from a gynoid to an android fat
distribution (159). Of the 541 women involved in the Healthy Women Study, 20% gained
20 or more pounds with an average five pound weight gain during the perimenopausal
time (160). The subjects in this study, based on a 24 hour recall and a food frequency
questionnaire, reported eating approximately 37% of total calories from fat (13%
saturated fat). Few women ate diets with less than 20% total calories from fat.

All levels of overweight are associated with an increased risk of cardiovascular
disease in women, although being obese with a body mass index (BMI) of greater than 29
carries the greatest risk (161), (162), (163). Obesity is not an independent risk factor for
coronary heart disease, but is associated with other cardiovascular risk factors such as
hypertension, dysplipidmia, hyperinsulinemia, insulin resistance, and diabetes mellitus
(162). Data from the Nurses’ Health Study (164) found that the lowest mortality rates
were in those women who weighed 15% less than the US average for women of the same
age, and among those women who had maintained their weight since age 18. Added to
the deleterious effects of body weight on the lipoprotein blood profile, some data suggests
that obese subjects (BMI >30) may also have a blunted response to a low fat diet when
compared to leaner subjects (165). Denke et al. (166) reported that a higher BMI in
both pre- and postmenopausal women was associated with higher triglyceride levels (+35-
48mg/dL) and lower HDL-C levels (-5-9mg/dL) than average weight women. Stevenson
et al. (167) investigated the influence of age and menopause on serum lipids and

lipoproteins in 542 non-obese pre-and postmenopausal women (aged 18-70). This study
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found that BMI was related positively to both total cholesterol and low-density lipoprotein
concentrations.

The increase in body fat, particularly upper body (android) fat, that is seen
following menopause appears to be an important risk factor in postmenopausal women
(168). Although obesity and weight loss affect plasma lipids and lipoproteins, a number of
studies have shown that centrally distributed adiposity affects both plasma lipoproteins and
the incidence of ischemic heart disease and myocardial infarction (MI) (68). A waist/hip
ratio of greater than 0.80 and/or a BMI of greater than 25 is considered high risk in
women. In contrast to men, localization of adipose tissue appears to be more important
than obesity in the risk of heart disease in women (169). Greater upper body fat and
weight gain are positively correlated with high triglycerides, hypertension, and lower
HDL-C concentrations (170). In 1,275 women in the Rancho Bernardo Study (aged 50-
89), fasting triglyceride levels were positively correlated with waist/hip ratio and inversely
correlated with HDL (171).

There is a common perception among women that the use of HRT may result in
weight gain. Reubinoff et al. (159) reported on the effect of HRT use on body weight and
body fat distribution in 63 postmenopausal women (aged 44-54). After one year of use,
HRT neither prevented nor increased weight gain and fat accumulation, but did minimize
the shift from gynoid to android fat distribution. Changes in body composition (BMI and
waist-hip ratios) have been shown to have deleterious effects on lipoprotein profiles in
postmenopausal women. It is therefore important to evaluate body composition when

determining cardiovascular risk factors in aging women.
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Exercise During and After Menopause: The increased risk of heart disease seen in

postmenopausal women is related both to the aging process and the cumulative effects of
adverse lifestyle habits, especially diet and exercise. The role that exercise plays in
reducing this risk is complex and to date the data is inconclusive and lacking for the
amount and type of exercise needed to reduce CVD risk.

Exercise has been shown to beneficially affect the plasma lipoprotein levels in
women. Exercise has been shown to stimulate the production of HDL-C providing a
cardioprotective effect and active women have higher HDL-C concentrations than their
sedentary counterparts (172). Cross-sectional studies report a consistent relationship
between exercise and increased plasma HDL-C levels, however few studies have
controlled for exercise intensity and duration, age, gender, hormonal status, body weight
and composition (67).

Although there is strong evidence of the beneficial effects of exercise in women,
studies to date have been difficult to evaluate for several reasons. It was not until the early
1980’s that studies on physical activity included women. A 1987 review by Powell (173)
of the role of physical activity in the primary prevention of coronary heart disease
concluded that physically active individuals are at lower risk for coronary heart disease
than less active people. Of the 43 studies included in this review, only five presented data
on women separately. Historically, studies on physical fitness have used men, and those
who have included women have demonstrated inconsistent results. The flaw in assessing
physical activity in women tends to be the instrument used. Most studies have used
questionnaires that have been validated and used on men. These questionnaires tended to

focus on sports activities and other physical activities in which women typically did not

43

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



participate. Since women have traditionally engaged in less vigorous activities than men,
the results tended to demonstrate that there was no decreased risk to women engaging in
physical activity. Thus, these studies did not adequately evaluate the activities that women
were involved in at the time (child care and homemaking) and therefore miscalculated the
exposure variable. When leisure-time activities were included, the differences
disappeared (174).

Some research has also suggested that there may be a gender difference in
response to exercise. Body composition and hormonal factors may account for the
differences in exercise capacity and occurrence of cardiovascular disease. Heart rate is
higher and VO, max is lower in women than in men at all ages. When Blair (175) used
treadmill performance as a measurement of physical fitness in women he reported a
relative risk over eight years of 3.92 for women and 1.82 for men in the lowest fitness
group as compared to the highest fitness group, suggesting different physiological
responses to exercise between women and men. In this study, the lack of an association
between inactivity and mortality demonstrated in women was likely due to inadequate
measurements of physical activity (176). This suggests that women should not be
evaluated in the same way as men in regard to physical fitness and exercise.

Until the 1960's, there was considerable doubt as to whether middle-aged and
older people could benefit from exercise, due to the perception that there was a decline in
cardiorespiratory function with age. For women over 50, it was thought that the decline
in function would mitigate the beneficial effects of exercise, and that the hormonal
changes associated with menopause could decrease aerobic fitness. White et al. (177)

followed a group of previously sedentary women between the ages of 50-63 through a six
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month program of either aerobic dance or walking. The women were matched with
respect to age, weight, past activity, and pretest fitness. Both groups engaged in their
respective exercise for 30 minutes a day, four days a week at 70% of their maximal heart
rates. At the end of the six months, both groups demonstrated increases in fitness and
strength and decreases in resting and recovery heart rates.

Cowen and Gregory (178) investigated the responses of 20 pre- and 18
postmenopausal women to aerobic conditioning throughout their participation in a
progressive walking program to determine the ability to improve cardiorespiratory
endurance and body composition. The subjects participated in a progressive walking
program four days a week for nine weeks at 80% of maximum heart rates. Both
premenopausal (mean age 41.3) and the postmenopausal (mean age 55.7) group improved
their cardiorespiratory endurance, by 12.1% and 19% respectively, and significantly
reduced their percent body fat when compared to controls. Notelovitz et al. (179) also
challenged the theory that hormonal changes contribute to cardiorespiratory decline when
comparing pre- and postmenopausal women on a bicycle ergometer test. Results showed
no significant differences in their estimated aerobic capacity values. These studies
demonstrate that women can benefit from physical training programs regardless of
menopausal status, and that cardiorespiratory fitness does not decrease with age in
physically active women.

In 1991 the American College of Sports Medicine Prevention and Rehabilitative
Exercise Committee recommended that healthy women should participate in continuous
physical activity a minimum of 20 minutes a day, 3 days a week. The aerobic activity

should sustain a heart rate of 70-85% maximal heart rate to avoid a decline in
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cardiorespiratory fitness (180). In 1995, an expert panel (181) comprised of researchers
with an expertise in issues related to the health implications of physical activity was
established by the Centers of Disease Control and Prevention and the American College of
Sports Medicine. The members of this panel reviewed all the pertinent physiological,
epidemiological, and clinical evidence from primary and review articles on the health
implications of physical fitness. Their recommendation was that every American adult
should engage in 30 minutes or more of moderate-intense physical activity most and
preferably all days of the week. It was also determined that this activity could take place
in short bouts, and that intermittent and moderately intense activity (gardening,
housework, walking) confers substantial benefits in decreasing the risk of cardiovascular
disease.

Two recent studies have applied the recommendations of the expert panel
specifically to women. An hour a day of moderate activity (brisk walk or swimming) was
found to reduce the risk of heart attack by 44% and ischemic stroke by 56% in women
compared to sedentary controls (182). The second was a case-controlled study (183) that
evaluated the benefits of leisure-time activity in postmenopausal women. The case
subjects were 268 women who had been hospitalized for a heart attack and the control
subjects were 925 healthy matched controls. The women who engaged in modest leisure
activity for 30-45 minutes at least three times a week had a 50% decreased risk of having
a heart attack when compared to sedentary counterparts.

Although there has been documentation on the benefits of moderate exercise on
cardiovascular risk in women, many experts assumed that higher levels of physical activity

were needed to impact HDL-C concentrations. Williams (184) evaluated the response of
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HDL-C to exercise and found that women who exercised at levels exceeding the current
guidelines had the most substantial increases in their HDL-C plasma concentrations. The
Stanford Weight Control Project II (185) investigated the effect of diet with or without
exercise on HDL-C concentrations in moderately overweight men and women. The 112
women in the study were randomly assigned to one of three groups: control, diet only
(low fat and low calorie), of diet and exercise combined. After one year of treatment,
both intervention groups lost weight and demonstrated a decrease in LDL-C, but the
exercise groups also showed an increase in HDL-C that was not seen in the diet only
group. This study demonstrated that physical activity and diet can have interactive effects
in improving lipoprotein patterns, thus decreasing risk of coronary heart disease in
women.

Since exercise is also known to reduce stress, physical activity may be useful in
alleviating some of the secondary symptoms associated with menopause such as fatigue,
depression, and tension. Empirical research has clearly established the effects of exercise
on physical and psychological well-being. Exercise has been shown to decrease
depression and anxiety while positively affecting self-esteem and general mood state
(186). A recent study (187) measured mood states and symptoms reported by 93
premonopausal, 32 perimenopausal, and 54 postmenopausal without HRT, and 41 women
currently using HRT. Two validated instruments were used to measure moods and
symptoms in these women.

The first instrument is the POMS (Profile of Mood States) (188) which consists of
65 items and provides subscales on six mood states: depression, tension, anger, fatigue,

confusion, and vigor. The second instrument is the WHQ (Women's Health
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Questionnaire) (189), a 37-item scale that is designed to assess well-being in middle-aged
women. It provides scores on nine factors: depressed mood, memory and concentration
problems, somatic symptoms, vasomotor symptoms, anxiety and fears, sleep problems,
sexual dysfunction, menstrual symptoms, and perceived physical attractiveness.

The women in the study who exercised regularly (aerobic floor exercises or brisk
walking, for a minimum of 2 times a week for 30 minutes a session) were compared to
sedentary women using the two instruments. Across all menopausal groups, women who
exercised scored significantly higher than sedentary women on seven of nine subscales of
the WHQ and on five of the six subscales of the POMS. As a whole, women who
exercised and postmenopausal women who were using and not using HRT, and exercised
regularly reported fewer svmptoms than sedentary women. The same study also
investigated the effect of an acute bout of exercise (45-minute aerobic class) on moods
and symptoms found significant enhancements in mood and reductions in symptoms
immediately following this type of exercise. When evaluated together, these results
suggest that women, regardless of menopausal status and use of HRT, exhibit similar and
beneficial responses to exercise in regard to mood and symptom relief.

There have been suggestions that exercise might also reduce the incidence and
severity of vasomotor instability due to an increase in endorphin levels (190). One study
(191) found that physically active women reported fewer moderate to severe hot flashes
than women who were sedentary. Women who participated in aerobic exercise reported a
increased sense of well-being and were better able to manage stress (68). McCann and

Holmes (242) reported that depressed women who did strenuous exercise had significantly
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greater decreases in depression than women who did relaxation exercises or no exercise at
all.

The literature clearly demonstrates the beneficial effects of positive lifestyle
interventions on the health profiles of postmenopausal women. More research needs to be
directed at determining the effect of lifestyle changes as an alternative or adjunct to

hormone replacement therapy.

The Psychological and Social Aspects of Menopause

Women'’s attitudes towards menopause may influence their menopausal
experience. Experiences associated with menopause include vasomotor symptoms, such as
hot flashes and night sweats; psychosomatic symptoms including palpitations and
dizziness; and psychological symptoms, such as fatigue, nervousness, forgetfulness,
irritability, and loss of concentration (192). The research does not support the occurrence
of these symptoms in the majority of women. Of these symptoms, only vasomotor
instability has been unequivocally linked to menopause (193). Although 75% of all
women experience hot flashes (22), only 12% report that they have symptoms severe
enough to interfere with work or social life (194). Many women start HRT to relieve hot
flashes (22) and it has been suggested that some of the symptoms reported during
menopause are due to hot flash induced insomnia (195). Most women report that their
symptoms are mild and transient and the majority of women regard the menopausal
experience as uneventful.

A Medline search was conducted for the years 1984-1994 for the purpose of

identifying the articles on menopause. The number of articles on menopause from all
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sources was 9,018. The majority of these articles focused on the medical treatment of
menopause, the most frequent topic being HRT. Articles having a social or psychological
focus totaled 500 (=~ 6%) and the majority of these dealt with depression or moods. A
parallel search of the PsychLit database cited 227 articles on menopause and only 67

(= 30%) were related to psychosocial aspects of menopause; and the most frequent topics
were distress and depression (196).

Menopause is a highly complex event with multiple and diverse influences that
requires understanding of the psychological, social and cultural influences as well as the
biological factors involved (197). To date the majority of information on menopause has
focused on the biological aspects and there is a need to include other factors in research
on menopause and hormone replacement.

Several authors have suggested that this lack information on the social and
psychological aspects of menopause is due to the “medicalization” of menopause (198),
(199), (200). Medicalization is defined by Schneider and Conrad (201) as “defining and
treating human experiences as medical problems”. This also raises the question as to
whether menopause is a disease state due to an estrogen deficiency or a natural transition
in a woman’s life. As Freeman commented in 1989 (202), “menopause remains the one
normal female process that is still overtly referred to as a disease in the medical literature”.

The impact of these negative perceptions of menopause is confirmed by the
literature. In The Healthy Women Study (203), (204), an ongoing study of the natural
history of menopause, 541 healthy women (aged 42-50) were recruited in Allegheny
County, Pennsylvania. These women were not using any type of medication, including

HRT upon entry into the study in 1993-1994. At this time, the women’s attitudes toward

50

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



menopause and symptoms were evaluated. The women were followed longitudinally at 2,
5, and 8 years and were reevaluated when they had either stopped menstruating or had
used HRT for twelve months. At the same time, age-matched premenopausal women
were reevaluated so that comparisons could be made cross-sectionally. Women had
negative expectations regarding menopause, but were more optimistic about their own
experiences than that of other women. At study entry, 80% of the women agreed that
women were likely to get depressed during menopause and 55% thought they would get
depressed. In actuality, when these women were compared with the premenopausal
control group, no differences were found in standardized measures of depression,
menopausal symptoms, anxiety, or anger in the women who did not use HRT. The
postmenopausal women reported less stress in their lives over time, when compared to the
control group. This study concluded that natural menopause did not have negative mental
health consequences for the majority of women. Several other studies have reported
similar results and concluded that menopausal status is not related to psychological
distress (195), (205), (206). Even though women have negative expectations prior to
menopause, these are for the majority of women unfounded.

The common belief that menopausal women are anxious and depressed is not
confirmed by research studies. Epidemiological studies from the United States (30),
(207), Sweden (208) and England (209) have consistently failed to document an increase
in depressive symptoms at the time of menopause compared to other times. In fact clinical
depression is rarely seen in menopause and is most likely to occur in women who have

previously experienced depression (210).
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Depression during menopause has been shown to be more prevalent in
perimenopausal (211) rather than postmenopausal women. It is also evident that women
who have undergone a surgical menopause tend to score lower on depression scores than
women who had experienced a natural menopause (206). Lennon (212) found that the
timing of menopause was an important factor in the reported stress associated with
menopause. She found that women who reported menopause during mid-life (ages 44-54)
did not experience psychological distress. She did however find that women who
experienced either an early (<age 44) or late (> age 54) menopause exhibited a significant
increase in distress and depression scores.

Attitudes, symptoms, and degree of depression were measured by validated
instruments in a random sample of 149 women (aged 35-65) stratified by occupation, age,
and race in a study by Wilbur (3). Unlike the majority of studies to date that have
involved only middle-class white women, this study included 44% African American and
56% white women. The majority of the women, regardless of ethnicity, education,
occupation, or socioeconomic status, had neutral feelings toward menopause, with
postmenopausal women reporting the most positive attitudes. A significant correlation
was found between positive attitudes toward menopause and an increased number of
children, particularly in white women. In contrast to previous reports, this study found
that women who had experienced a surgical menopause did not have higher levels of
depression, and that physical symptoms were not related menopausal attitudes. A
negative attitude toward menopause was associated with depression and low well-being in

both white and African-American women independent of age and menopausal status. As
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confirmed by other studies, depressed women have more negative attitudes toward
menopause.

It is important to consider the fact that many women in mid-life are often
experiencing other changes in their personal lives concurrent with the menopausal
experience. Menopausal women are disproportionately at risk for divorce, illness or death
of spouse. Also death or disability of a parent, children leaving home, and other major life
events (187), (38) are likely to occur at this time. Many of the symptoms reported during
menopause may be due to environmental factors or the aging process that are independent
of menopause.

The National Health Examination Follow-up Study (195) examined whether
menopause was associated with three measures of psychological distress: depression, lack
of well-being, and sleep disturbances. A cohort of 3,049 women aged 40-60 were
assigned to four groups based on their menopausal status: premenopause, perimenopause,
natural menopause, and surgical menopause. In the ten year follow-up interval, no
increase in any of the three psychological distress categories was associated with the
menopausal transition, the number of years since menopause or the timing of the
menopausal transition.

Social, cultural, individual, and environmental factors intersect to influence the
menopausal experience in each individual woman (211) and it is important to consider all

of these when investigating menopause and the impact of HRT.
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Conclusions

After an extensive review of the related literature, the focus of this dissertation
research was to investigate menopause from a comprehensive perspective that involved
the physiological, psychological and social factors that influence a woman's choice in
regard to hormone replacement therapy and the consequences of that choice.

Physiologically speaking, a woman's risk for certain chronic diseases, including
heart disease and osteoporosis, increases following menopause, as do acute symptoms,
presumably due to the decreased production of estrogen. Psychologically, a woman’s
choice may be influenced by moods, depression, or other psychological distress. There are
many social influences as well, including expectations and ideals surrounding the aging
process. It is important to consider all of these factors when exploring the decision
women make regarding HRT.

Physiological studies (4), (213) suggest that between 25-50% of estrogen's
positive effects on heart disease risk is due to the changes in HDL-C and LDL-C levels.
This implies that ~50-75% of the beneficial effects of estrogen is through other
mechanisms. These may include estrogen’s beneficial effects on carbohydrate metabolism,
clotting factors, antioxidant ability and its effects on the vascular system. LDL-C
oxidation is an important occurrence in atherogenesis (214). It has been proposed that
estrogen, aside from its effect on lipoprotein metabolism, may protect against
atherosclerosis by inhibiting the oxidation of LDL-C, an important component in
atherogenesis (214). The antioxidant nutrients, c-tocopherol (vitamin E) and B-carotene,

have been shown to also inhibit oxidation of LDL-C (215).
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Psychological factors may also influence a woman’s choice regarding HRT. The
idea that women suffer debilitating symptoms and depression during menopause is
unfounded. Although 75% of all women report vasomotor instability during this time, the
majority do not report that the symptoms are severe enough to result in disruption of
normal life. The idea that menopause leads to depression is also unfounded. Only women
who are depressed prior to menopause report depression during menopause. The primary
reason for the institution of HRT is for the relief to vasomotor instability. Research has
demonstrated that for the majority of women, menopause is uneventful and that most
women report that their expectations of adverse reactions is unfounded.

Cultural and social factors may influence a woman’s choice regarding HRT use
also. Attitudes regarding menopause have been created largely by a medical model which
portrays menopause from a negative perspective. A 1988 survey mailed to physicians and
menopausal women reported that 21% of the physicians when asked to name the major
health problem of mid-life women responded with "menopause"; none of the women
surveyed offered this response. In regard to attitudes toward menopause and women's
health, women in this study were found to be more positive than the physicians 56% of the
time (216).

It is also important to take into consideration the limitations of previous studies on
when interpreting the HRT-heart disease association. The majority of early studies on
HRT and cardiovascular disease involved unopposed and almost exclusively Premarin™.
The research on HRT has focused on highly educated, middle-class white women who
have the greatest access to health care. Socioeconomic status is a powerful predictor and

inversely associated with mortality and morbidity, for almost every disease and condition,
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including heart disease and cancer (217). There is also a linear relationship between
educational attainment and mortality (218). Thus, subjects in these vanguard studies may
enjoy a “healthy cohort effect” which could result, in part, to the decreased risk seen in
postmenopausal women using HRT (34). Fifteen years ago physicians were reluctant to
prescribe HRT to women with a high risk for heart disease or diabetes, leaving the healthy
women to take HRT (34). Women who undergo a surgical menopause are more likely to
use HRT and to continue its use on a long-term basis. They are also younger, utilize the
health care system more and are more likely to have early diagnoses and treatment of
medical problems than women who experience a natural menopause. Many studies include
both types of menopause without defining the groups. Although women with a surgical
menopause should be included in menopause studies, they should be studied, analyzed,
and reported as a separate group. There is also confusion in many studies in regard to
duration and type of hormone use, with unclear definitions of “current” vs “ever” vs
“past” hormone replacement use. (219).

It is estimated that one fourth of all postmenopausal women in the United States
are taking some type of HRT (77). Women who are currently using estrogen tend to
participate in more preventative health care regimens and show greater behavior change
(17). Hormone replacement therapy is often not available to the women at greatest risk of
chronic disease because these women do not typically have access to health care and
diagnosis of chronic diseases are often delayed.

Much of the data on the association between CVD and HRT comes from The
Nurses’ Health Study. The results of this study provide an indication of the health risks

faced by women who have good access to health care, exercise programs, and healthy
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diets. Kaufert (38) warns that generalizations beyond this social context have to made
with extreme caution.

Much research on hormone replacement therapy has been focused on physiological
outcomes and treatment of menopausal symptoms. There is a need to also investigate
how women view and experience menopause. Understanding menopause merits
consideration of the social, cultural, and psychological as well as the biological factors
(196).

At the turn of the century , the average life expectancy for an American women
was 50, today it is almost 80. Forty million American women are in or past menopause
and another 20 million are due to reach menopause in the next decade (220). With
increased awareness and emphasis on women’s health issues, women are now better able
to obtain the knowledge and information necessary to exercise control over their health

and well-being.
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CHAPTER I

MATERIALS AND METHODS

Materials

(see Appendix B)

Experimental Design

Subject protocol. A cohort of 70 healthy postmenopausal women, aged 48-66 with a

mean age 55.84 (+ 4.43 years), who had experienced a surgical or natural menopause and
were nonsmokers, were recruited from faculty and staff at the University of New
Hampshire in May 1995 and Plymouth State College, Plymouth, New Hampshire in May
1996. Subject were divided into one of three groups dependent on their use of exogenous
hormones: no hormone replacement (n = 36); estrogen only (n = 11); and estrogen and
progestin (n = 23). Menopause was confirmed by the cessation of menses for at least one
year. The women who were taking estrogen and progestin confirmed that they had not
had a menstrual cycle for at least one year prior to initiating use of HRT. All women in
the hormone replacement groups had been on medication for at least one year. The
women in the no hormone group had not used any type of hormone replacement for at

least one year.
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Volunteers for the study responded to a letter of interest (Appendix C) mailed to
all faculty and staff at the two institutions as part of the University of New Hampshire
Women's Health Study. Women interested in participating were contacted by phone to
confirm that they were non-smokers, postmenopausal, and to determine the dose and type
of HRT they were presently using. A brief description of the study and the candidate's
participation was explained. Those qualified and interested were scheduled for evaluation
and blood sampling within a month’s time.

Once accepted into the study, the subjects reported in a fasted state to the study
site at the University of New Hampshire or at Plymouth State College. They were then
asked to sign a consent form approved by the University of New Hampshire Institutional
Review Board (Appendix C). A medical history was taken to verify the type and dose of
hormone replacement, as well as prescription and non-prescription drugs and personal and
family health risk factors (Appendix C). The subjects also completed a comprehensive
lifestyle and medical questionnaire that gathered information regarding health, menopause,
decision making, self-esteem, and mood states (University of New Hampshire Women's
Health Study Questionnaire: Appendix C). Each questionnaire was identified by the
number of the subject only to insure confidentiality.

Anthropometric assessments were conducted which included height and weight,
body-mass index, and determination of waist-hip ratio. Each participant was weighed in
light street clothes without shoes on a balance-beam institutional scale. Height was
measured without shoes with subjects facing straight ahead with head against the
measuring tool on the balance beam. Body-mass index was calculated using weight in

kilograms divided by the square of height in meters. Using a tape measure, waist-to-hip
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ratio was taken by measuring the waist circumference (at the umbilicus) and the hip
circumference (at the largest point between waist and buttocks).

The dietary information on the subjects was obtained by using both a food
frequency questionnaire and a three-day food record. The three-day food record
(Appendix C) included all foods and beverages consumed for two consecutive weekdays
and one weekend day. Portion size was demonstrated using food models (Nasco Inc.,
Fort Atkinson, WI). The data from the food records was then analyzed with a
microcomputer using two computerized analysis programs. The food frequency
questionnaire utilized the Health Habits and History Questionnaire: Diet History and
Other Risk Factors Dietary Analysis System (DIETSYS Version 3.0) developed by the
National Cancer Institute Information Management Services, Inc. Block Dietary Data
Systems (Appendix C). The three-day food diary analysis system was based on data from
the United States Department of Agriculture using Nutritionist [I’™ for Windows Diet

Analysis (version 4.1) software (First DataBank, San Bruno, CA).

Collection and Analysis of Blood Samples

A fasting blood sample was drawn from the antecubital vein into four vacutainers:
13 cc serum separation vacutanier tube, 7cc plasma separation vacutainer with EDTA
(K3), 7cc plasma separation vacutainer with freeze-dried sodium heparin, and 7cc plasma
separation vacutainer with sodium citrate. The blood draws were conducted in the
Nursing Laboratory at the University of New Hampshire and Plymouth State College
After the blood was drawn, the tubes were immediately wrapped in aluminum

foil to protect the photosensitive pigments from exposure to light. The serum samples
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were then allowed to clot at room temperature for thirty minutes. Both the sera and
plasma were then centrifuged at 1400G for 15 minutes at 4°C, and aliquoted into
cryovials. Samples were stored at -70°C until assayed.

The analyses of the samples was conducted as follows:

1. *Serum triglvceride, total cholesterol. LDL- and HDL-concentrations.

88}

Serum antioxidant concentrations (o-tocopherol and B-carotene) concentrations.

Serum progesterone and estradiol concentrations.

LI

4. Serum oxygen radical absorbency capacity (ORAC) for total antioxidants.

5. Plasma —LDL isolation—protein concentration— LDL antioxidant concentrations.

6. Plasma —LDL isolation—protein concentration— LDL susceptibility to oxidation.

7. Plasma lipoprotein (a).

* Fresh sera was used in these assays.

Serum Total Cholesterol. Serum total cholesterol concentrations were determined

utilizing the Sigma Diagnostics #352 Kit. This method measures cholesterol
enzymatically and is a modification of the method of Allain et al (221). A cholesterol
reagent is used that hydrolyzes the cholesterol esters in the serum to cholesterol. The
cholesterol is then oxidized by cholesterol oxidase to cholest-4-en-3-one and hydrogen
peroxide. The hydrogen peroxide produced is then coupled with the chromogen to yield a
quinoneimine dye which has an absorbence maximum of 500 nm. The intensity of the
color produced is directly proportional to the total cholesterol concentration in the sample.
In the assay the lyophilized reagent is reconstituted with 100 mL of deionized

water and mixed by inversion. A series of test tubes are set up and 1.0 mL of reagent is
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added to each tube. This is followed by the addition of 10ml of deionized water to the
blank, calibrator, control, and sample respectively and each tube is vortexed briefly. All
tubes are then incubated for 10 minutes at 30° C and read on a spectrophotometer at 500
nm within 30 minutes after end of the incubation time. Total cholesterol concentration is
calculated in mg/dL:

A test-A Blank X Calibrator ( 198 mg/dL)
A Calibrator-A Blank

Serum Triglvceride. Serum triglyceride was quantified using Sigma Diagnostics Kit

#336. The reagent creates an enzymatic reaction in which triglycerides are first
hydrolyzed by lipoprotein lipase to glycerol and free fatty acids. Glycerol is then
phosphorylated by adenosine-5-triphosphate (ATP) to form glycerol-1-phosphate (G-1-P)
and adenosine-5-diphosphate (ADP) in a reaction catalyzed by glycerol kinase (GK). The
G-1-P is oxidized to dihydroxyacetone phosphate (DAP) with the concomitant reduction
of nicotinamde adenine dinucleotide (NAD) to NADH in the reaction catalyzed by
glycerol-1-phosphate dehydrogenase (G-1-PHD). The NADH is oxidized with the
simultaneous reduction of 2-(p-iodophenyl)-3-nitrophenyl-5-phenyltetrazolium chloride
(INT) to INTH (formazan in the presence of diaphorase). The resulting formazan is
highly colored and has an absorbence at 500nm. The intensity of the color produced is
directly proportional to the concentration of triglyceride in the sample.

In the assay the lyophilized reagent is reconstituted with 100 ml of deionized water
and mixed by inversion. A series of test tubes are set up and 1.0 mL of reagent is added
to each tube. This is followed by the addition of 10ul of deionized water to the blank,

calibrator, control, and sample respectively and vortexed briefly. All tubes are then
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incubated for 10 minutes at 30°C and read on a spectrophotometer at 500 nm within 30
minutes after end of the incubation time. The triglyceride concentration is calculated in
mg/dL:

A test-A Blank X Calibrator (250 mg/dL)
A Calibrator-A Blank

Serum HDL Cholesterol. Serum HDL cholesterol was quantified using Sigma
Diagnostics Kit #352-3. Dextran sulfate and Mg ions precipitate LDL and VLDL,
leaving the HDL fraction in solution. The cholesterol in the supernatant is then assayed
with the same procedure used for determining total cholesterol concentration, using the 50
ml of HDL reagent and 500 mL of sample. The calculation used to determine HDL
concentration in mg/dL:

A test-A Blank X 50 X 1.1
A Calibrator-A Blank

Serum LDL Cholesterol. Serum LDL-C concentration was then calculated using the

following formula validated by Friedewald, et al (222).
LDL-C (mg/dL) = Total Cholesterol - HDL Cholesterol — *Triglycerides/5
*Provided Triglycerides are less than 400 mg/dL

Serum x-tocopherol, B-carotene and retinol. The HPLC (high performance liquid

chromatography) procedure was used to quantify concentrations of serum

x-tocopherol, B-carotene, and retinol. Four hundred ml of serum was precipitated with
200 ml of 100% ethanol, using 200 ml of retinyl acetate and tocopherol acetate in alcohol
as an internal standard, and then extracted twice with hexane. The hexane layer was
collected in an amber glass vial and evaporated under nitrogen and the sample was then

reconstituted in 200 ml of 100% ethanol. The HPLC system (Beckman 338) is a reverse-
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phase HPLC with a C18 Baker Bond wide-pore (Sum) column (J.T. Baker, Phillipsburg,
NIJ), a variable wavelength spectrophotometer (Beckman 406), and a Beckman 167
Scanning Detector Module (Beckman Instruments, Wakefield, MA). The mobile phase
uses a gradient, changing from solvent A (methanol and 1% ammonium acetate) to solvent
B (methanol: methylene chloride (80:20) and 1% ammonium acetate) over the first four
minutes of the run. The wavelengths are set at 292am for alpha-tocopherol, 325nm for
retinol and 452 nm for beta-carotene. The flow rate was set at 1.5ml/min. Twenty pl of
sample is injected twice for each sample. The internal standard is used to correct for any
volume lost during the preparation.

Isolation of LDL. The LDL was isolated from plasma to determine protein concentration,
susceptibility to oxidation, and antioxidant concentrations. The LDL was isolated by a
single spin density gradient ultracentrifugation at 65,000 RPM for 1 hour and

20 minutes at 7°C, with a NVT 65.2 rotor, as previously described by Chung et al. (222).
Prior to ultrcentrifugation, the density of the plasma was adjusted to about 1.21g/ml by the
addition of 0.4898 g KBr (potassium bromide) to 1.5 mL of serum. The sample was then
layered under 3.3 ml of saline (0.154 M NaCl) in a Beckman Optiseal tube using a Scc
syringe with a 3" flat bottom 20 ga needle. After centrifugation the LDL band is removed
from the Optiseal tube using a 1 mL syringe with a 25G5/8 needle, and then filtered
through a acrodisc filter into a test tube.

Quantification of «c-tocopherol, B-carotene and retinol in the LDL fraction in plasma.
After isolation of the LDL, HPLC was used to determine the plasma concentrations of x-

tocopherol, B-carotene, and retinol by method described previously.
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LDL protein. Protein determinations were made on the LDL isolates using a modification
of the Lowry method (223). In the procedure, 100 mL of reagent A (2.0% Na2COs3,
0.4% NaOH, 0.16% sodium tartrate, and 1.0% SDS, in H20) was mixed with 1 mL of
reagent B (4% CuSO4(5H20) in H,0) to form reagent C, which is the alkaline copper
reagent. Folin-Ciocalteau reagent was diluted 1:1 with H»0, for a final concentration of
IN. Bovine serum albumin (BSA) was used as the standard, and the concentrations of the
standard curve ranged from 0 to 100 ug/ul. Three mL of reagent C is then added to 50 ul
of sample and allowed to incubate at room temperature for 10 minutes. This was followed
by the addition of 300 pl of Folin-Ciocalteau reagent while votexing. After a 45-minute
incubation at room temperature, the optical density (0.D.) of all standards and samples
were read at 660 nm, and measured against a blank. Protein concentrations were then
determined from the standard curve.

LDL Resistance to oxidation ex vivo. LDL isolated from the plasma and protein was

determined as described above. The susceptibility of LDL to oxidation was determined by
the measurement of conjugated diene formation as previously described by Esterbauer
(224). CuSO4 was used to initiate the formation of a peroxyl radical. The LDL sample
(100 ug protein/assay), saline (to increase volume to 710 ul), 250 ul of 20 mM HEPES,
and 40 pl of 80 uM CuSO,4 were added to a cuvette. After mixing 2 to 3 times by
inversion, the absorbency of each sample was recorded at 37°C every 10 minutes for 10
hours on a Varian Cary 1, UV/VIS spectrophotometer (Vaarian Associates Inc., Palo
Alto, CA). Ten samples were analyzed simultaneously. Measurements of the lag phase,

propagation phase, and total diene formation were determined from the oxidation curve.
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Serum estradiol concentrations. An ELISA (Enzyme-Linked Immunosorbent-Assay) was

used for the quantitative analysis of plasma estradiol concentrations. The fundamental
principle of this assay involves antigen-antibody reactions and utilizes a

96-well microplate and is used for establishing a standard curve. The MaxiStop™ Nunc
microplate is used that is precoated with anti-Estradiol rabbit antibody on each well. The
assay is specific for 17f-estradiol (100%). Before conducting the ELISA assay, the
estradiol must be extracted from the plasma using ethyl ether. One hundred pl of plasma
is pipetted into glass tubes to which 1 ml of ethyl ether is added. The tubes are votexed
for 30 seconds and the phases are allowed to separate. The organic phase is transferred
into a clean tube and the solvent is allowed to evaporate with a stream of N,. The residue
is then dissolved in 500 pl of EIA buffer, votexed and incubated in a 37° water bath for
approximately 15 minutes.

A standard curve is established using a stock solution and EIA buffer in increasing
concentrations: 0, .02, .04, .10, .20, .40, 1.00, and 2.00 ng/ml. Fifty ul of standards and
samples are then added to appropriate wells in the plate in duplicate, followed by the
addition of 50ul of diluted enzyme conjugate, called horseradish peroxidase (HRPO), is
added to each well and mixed by shaking gently and then allowed to incubate. After
incubation the contents of the plate is dumped on a clean lint-free towel. Each well was
washed with 200ul of washing buffer three times and 1.5ul of K-Blue Sybstrate is added
to each well, mixed by shaking the plate gently and allowed to stand at room temperature
for 30 minutes to 1-1/2 hours. At the end of this time the plate is shaken gently to insure
uniform color throughout each well and read on a microplate reader at 650 nm. A

standard curve was then established and concentrations were interpolated from this.
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Serum concentration of Progesterone. Serum progesterone concentrations were

determined using the Milenia™ Progesterone enzyme immunoassay kit. This assay
utilizes liquid-phase kinetics and a microplate format. The standard curve is established by
pipetting 25 pL (in duplicate) of a stock solution in increasing concentrations of 0, 0.25,
1.0, 5.0, 10, 20, and 40 ng/ml into appropriate wells in the microplate. Twenty-five ul of
samples (in duplicate) are then added to the remaining wells that have been coated with
anti-rabbit antibody. One hundred pl of Ligand-Labeled progesterone is then added to all
wells, followed by 100 pl of Progesterone Antiserum. The plate is then covered, mixed
gently, and then rotated on an automatic plate mixer (set at 1300 revolutions/minute and
an amplitude of 5) for exactly 60 minutes. After completion of the rotation, 25ul of
progesterone enzyme-labeled anti-ligand is added to all weils and the microplate is then
rotated again for 30 minutes on the plate reader. After the 30 minute rotation, the plate is
decanted and washed four times, each time with 300 ul of wash buffer per well. Two
hundred pl of substrate working solution is next added to all wells and the plate is
incubated without shaking in the dark for 30 minutes. After the incubation period, 50ul of
Stop solution is added to each well and the plate is shaken gently to mix to ensure uniform
color throughout each well. The plate is then read on a microplate reader at 450 nm. A
standard curve was then established and concentrations were interpolated from this.

Total Antioxidant. Frozen serum samples were transported on dry ice to Dr. Ronald L.
Prior at the USDA Human Nutrition Research Center on Aging at Tufts University in
Boston Massachusetts. The automated assay or (ORAC) oxygen radical absorbance
capacity with the COBAS FARA II method was used to determine total antioxidant

concentrations (225).
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ORAC is a sensitive method for quantifying the oxygen radical absorbance
capacity of antioxidants in a biological system. Antioxidant systems include enzymes
(superoxide dismutase, catalase, glutathione peroxidase), large molecules (ferritin, and
albumin), as well as small molecules (x-tocopherol, B-carotene, ascorbic acid). This
assay has been automated utilizing the COBAS FARA II centrifugal analyzer with
flourescence. B-phycoerythrin (B-PE) is used as the indicator protein, 2,2’-azobis (2-
amidinopropane) dihydrochloride (AAPH) as a peroxyl radical generator and 6-hydroxy-
2,5,7,8-tetramethylchroman-2-carboxylic acid (Trolox) as a calibrator for antioxidant
activity. This assay is allowed to go to completion and is able to quantify both inhibition
time and degree of inhibition (225).

Lipoprotein (a). Lipoprotein (a) “Lp(a)” concentrations were determined using the
Macra™ Enzyme Immunoassay Kit. A standard curve was established by the addition of
100 pl (in duplicate) of prediluted standards (0, 5, 10, 40, and 80mg/dL) and two controls
to the bottom of test wells of a microtiter plate. Plasma samples were diluted 1:201 by
adding 10pl of the sample to 2mL.of sample diluent and vortexed to mix completely. One
hundred pl of prediluted samples (in duplicate) were added to the bottom of the remaining
wells. The plate was incubated at a controlled room temperature (18°-25°C) for one hour
* 2 minutes on a rotator at 120 rpm. After the incubation period, the plate was aspirated
and washed four times with wash buffer. The plate was inverted and forcefully tapped on
an absorbent pad to remove any excess wash solution. Using a multi-channel pipet, 100ul
of Anti-Lp(a) conjugate was dispensed to the bottom of all wells and the washing

procedure was repeated. The plate was then incubated on a rotator again for 20 minutes.
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After this incubation period, 100ul of color substrate was added to each well and
plate incubated for an additional 20 minutes and then 50ul of stop reagent was dispensed
into each test well. The plate was read on a plate reader at 490 nm. A standard curve was
then established and concentrations were interpolated from this. A standard curve was

then established and concentrations were interpolated from this.

UNH Women’s Health Study (UNHWHS) Questionnaire

This questionnaire (Appendix C) was developed as a collaborative effort by
several researchers at the University of New Hampshire. The questionnaire was pilot
tested on 120 women in the summer of 1994. A Jury of Experts (Appendix A) reviewed
the questionnaire for content and validity and offered comments and suggestions for
review. The questionnaire was then revised using the suggestions and comments of the
experts. The questionnaire collected information on the following:

Demographics: Age, ethnicity, religion, occupation, education, marital status.

Health History: Primary care provider, present and past health status, access to health
care, pregnancy, surgeries.

Drug History: Types, brands, and dose of all prescription and non-prescription
drugs and vitamin and mineral supplements.

Exercise Habits:  Type, frequency, intensity, and duration of present exercise routine

and number of years subject had exercised at the present rate.
Diet History: Information on use of special diets, food allergies, and weight loss

history.
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Menstrual History: Changes in menses in last twelve months, past use of oral
contraceptives, menopausal status.

HRT History: Present use of HRT (type and dose). Past use of HRT. Factors
influencing use of HRT.

The questionnaire was mailed to each participant upon entry into the study. A
cover letter (Appendix C) was included that provided instructions on how to complete the
questionnaire and that they did not have to answer any question that they chose not to.
All questionnaires were returned with only a code number to identify the questionnaire to
subject.

A coding system was developed (Appendix C) to compile information from the

questionnaires for entry into the computer for analysis.

Evaluation of Dietary Intake

Dietary intake of participants was quantified using the Dine Score System (226),
(227) from nutrient values obtained from the three-day dietary analysis. In this system,
macro- and micronutrients categories are assigned points based upon eating foods that
contain nutrients within recommended ranges. The scoring process assigns pluses, zeros,
and minuses to the subject’s dietary intake. Each category is comprised of one, two or
three nutrients with a range of scores from 0-10 points. The Dine Score descriptors (10 =
perfect; 9-8 = excellent; 7-6 =good; 5-4 = fair; 3-2 = poor; 1-0 = very poor) measure
dietary status for eating behavior, determined by the number of nutritional guidelines

achieved by the subject. (Appendix C : Dine Score System).
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Psychological and Social Assessments

Self-esteem. A 10-item Rosenberg (228) Likert-type scale was used to measure
differences in self-esteem among groups. Respondents were asked to rate each of the 10
items on the instrument as: strongly disagree (1), disagree (2), agree (3), or strongly
agree (4). Items #4 and #5 received negative weights in calculating the total score. The
scores for each respondent were then added together and divided by 4 to obtain a total
self-esteem score. The range of scores for the self-esteem inventory was 2.5-10 with a
higher score indicating a more positive self-esteem. (Appendix C UNH Women's Health
Questionnaire).

Moods. A 65-item (POMS) Profile of Mood States Inventory (103) was used to measure
six identifiable mood or affective states: Tension-Anxiety(T); Depression-Dejection (D);
Anger-Hostility (A); Vigor-Activity (V); Fatigue-Inertia (F); and Confusion-
Bewilderment (C); as well as a total Mood State, or POMS Score. In this self-
administered survey, subjects are asked to respond to the stem, “How have you been
feeling during the past week including today”? Examples of the various sub-scales: tense,
on edge, uneasy (T), unhappy, sad, worthless (D); peeved, spiteful, angry (A), energetic,
active, lively (V); listless, worn out, weary (F); and confused, panicky, uncertain (C).
The ranking of scores included: not at all (0); a little (1), moderately (2), quite a bit (3),
or extremely (4). To obtain a score for each mood factor, the sum of the responses was
obtained for the adjectives defining the factor. (Refer to Table 11a and 11b for factor
loading criteria of each sub-scale). All items defined in each factors were keyed in the
same direction except for two items, “relaxed” on the Tension-Anxiety scale and

“efficient” on the Confusion scale. These two items received negative weights in
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calculating the factor scores. A Total Mood Disturbance Score was obtained by summing
the scores (with vigor weighted negatively) on the six primary mood factors. The five
sub-scale scores were then added together and vigor is subtracted from these scores. The
range of scores for the POMS sub-scales was T= 0-36; D= 0-60; A= 0-48; F=0-28; C=
0-28; and V= 0-32. The range of possible scores for the Total Mood Disturbance Score
was 0-168 with higher scores indicating a more negative mood state. (Appendix C. UNH
Women s Health Questionnaire).

The reliability of the POMS instrument is moderate to high. Internal consistency
on all subscales is .90 or above. The test-retest reliability ranges from .65 for vigor to .74
for depression. The correlations for reliability were taken from patients entering treatment
at a medical center psychiatric clinic. Product-moment correlations among POMS scores
were evaluated at three time points: pretreatment, immediately before the first session,
and six weeks post-treatment. The correlation between pretreatment and the first session
are lower bound estimates of reliability because of changes in emotional states associated
with finding sources of psychiatric treatment. Stability of a fluctuating state like mood is
expected, thus rank ordenng of individual scores would be expected. Extremely high
stability coefficients for mood measures could be taken as evidence of lack of construct
validity (103).
Experiences. Symptoms of menopause were evaluated with a 28-item Likert scale that
described various symptoms that women experience during menopause. The subject were
asked to rank their experiences at present or within the last six months from 0= No to 4=
always. The responses to the 28 items from each subject were then added together to

obtain a total experience score for each subject. The range of possible scores was 28-112
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with scores weighted toward negative symptoms. (Appendix C: UNH Women's Health
Questionnaire).

Attitudes Regarding Hormone Replacement Therapy. Subjects responded to several
questions regarding their attitudes and use of HRT. The responses involved several major
areas of interest: (1) factors that influenced their decision to use HRT;

(2) the sources that have provided them information on menopause; (3) other therapies
used for treatment of menopausal symptoms; (4) factors that influenced their decision not
to use HRT; and (5) factors leading to discontinuance of the use of HRT. Responses to
each of the questions were calculated and frequency of the answers was determined.

(Appendix C. UNH Women'’s Health Questionnaire).

Statistical Analyses

All analyses were conducted using SPSS® (Statistical Package for the Social
Sciences): Graduate Pack™ Advanced Class Version 7.0 for Windows. Chicago, IL.
Significance was defined as p<0.05.

Data collected in this study was statistically analyzed in two ways: Comparison I
investigated relationships between three groups: no hormone replacement therapy
(NHRT), estrogen only (EO) and estrogen and progestin (E/P). Comparison II
investigated differences and relationships between two groups: no hormone replacement
therapy (NHRT) compared to data from both hormone groups (HRT)

A one-way Analysis of variance (ANOVA) was used to detect differences in

Comparison I. After significant differences were detected, a least significant difference
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(LSD) post-hoc test was used to determine which groups differed significantly. An
independent sample t-test was used to detect differences in Comparison II.

The Pearson product correlation was used to determine associations between
vaniables that were shown to demonstrate trends on the previous analyses. This analysis
was also used to compare the average daily intake of selected nutrients based on the three-
day records to those based on the food frequency questionnaire as well as other pertinent
variables in this research. Correlation statistics are summarized in Table 18.

Frequency distributions were used to analyze data on factors influencing the
decision to use HRT, source of information on menopause, alternate therapies use to treat

menopausal symptoms, and reasons for choosing not to use HRT.

74

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER IV

RESULTS

Subject Characteristics

The subjects in this study represented a group of healthy free-living
postmenopausal women who had been using or not using hormone replacement therapy for
at least one year and who responded to a recruitment letter mailed to all faculty and staff at
the University of New Hampshire (Durham, New Hampshire) and Plymouth State College
(Plymouth, New Hampshire). The age range of the subjects was 48-67 years old, with a
mean age of 55.84 +4.43 years. Subject characteristics are presented in Tables la and 1b.

All subjects donated a blood sample. Sixty-six (94.3%) returned a completed
UNH Women's Health Study Questionnaire (Appendix C), 55 (78.6%) a completed three-
day food diary (Appendix C), and a Health Habits and History Questionnaire (Appendix
C). Personal and family histories (mortality and morbidity reported in a first degree
relative) were collected during a personal interview and are summarized in Table 2.
Subjects using HRT were on a variety of exogenous hormone preparations which are
summarized in Appendix F.

The majority of the subjects were white (97.0%), and highly educated (42.4% held
post-graduate college degrees). Sixty-seven percent were married for a mean of 27.45 +
7.88 years. Fifteen subjects (21.4%) had experienced a surgical menopause: nine (total-

simple hysterectomies), four (total hysterectomies with bilateral salpingo-oophorectomies),
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one (removal of ovaries and retention of uterus), and one subject did not know what type
of hysterectomy she had experienced. Six of the hysterectomized women were not taking
any hormone replacement therapy. Nine were taking estrogen only.

Of the seventy subjects in this study 82.9% reported having a physical exam, 74.3%
a mammogram, and 77.1 % a pap smear within the last 12 months. The primary health
care provider identified by subjects (n=66) included gynecologists (7.6%), nurse
practitioner (12.1%), internist (36.4%) and family practitioner (43.9%).

There was no significant difference found in number of children, number of
pregnancies or years of past oral contraceptive (OC) use among groups. As seen in Table
1b, the women who were presently using HRT (EO and E/P groups) reported 5.44 = 1.28
years of past OC use, as compared to the NHRT group with 3.94 =0.79 years of past
use of OC. Although not statistically significant there was a trend toward longer OC use
in the HRT group, thus supporting hypothesis #11 that postmenopausal women who use

HRT are more likely to have used OC in the past.

The Effect of HRT on Serum Lipids, Estradiol. and Progesterone

The least square means and standard errors of serum concentrations of total
cholesterol, LDL-C, HDL-C, triglycerides, Lp(a), estradiol, progesterone and total
cholesterol/HDL ratio are presented in Tables 3a and 3b. No statistically significant
differences were found in serum estradiol, progesterone, triglycerides, HDL, LDL, Lp(a)
concentrations or Total Cholesterol/HDL ratio by HRT use, as seen in Table 3a. However,
when the hormone groups were collapsed (Table 3b), a significant difference was found in

progesterone concentration between the NHRT and the HRT group
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(p< 0.01) There was no correlation found between serum estradiol concentrations and
serum f-carotene or a-tocopherol, as well as between LDL B-carotene and LDL a-
tocopherol or Bcarotene/LDL and a-tocopherol/LDL ratios. An ANOVA was used to
compare all groups and a t-test to compare the NHRT and HRT group to test hypothesis
#3 that the use of HRT would positively affect serum cholesterol, LDL-C, HDL-C, Lp(a)
and total cholesterol/HDL ratio was not supported. The Pearson product correlation was
used to test hypothesis #3 proposing that HRT would positively affect serum cholesterol
and lipoprotein concentrations in postmenopausal women. This hypothesis was also not

supported by the data.

The Effect of HRT on Serum Antioxidants (oc-tocopherol and B-carotene),

LDL x-tocopherol and 3-carotene, and oc-tocopherol and 3-carotene/LLDL Ratios.

The least squares means and standard errors of serum antioxidants and LDL
antioxidant variables are presented in Tables 4a and 4b. No statistically significant
differences were noted in serum a-tocopherol or serum B-carotene concentrations by HRT
use when comparing all three groups (Table 4a). However when the groups were
collapsed (Table 4b), a trend toward higher concentrations of both antioxidant vitamins in
the EO and E/P groups was noted. Serum a-tocopherol concentrations was positively
correlated with LDL a-tocopherol (r = .299, p<0.05) and a-tocopherol/LDL ratio
(r=_.777, p<0.01). The a-tocopherol/LDL ratio was also negatively correlated with serum
LDL concentration (r = -.269, p<0.05). Serum B-carotene was positively correlated with

and LDL B-carotene ( r = 923, p<0.01) as well as B-carotene/LDL ratio
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(r = .884, p<0.01).

No statistically significant differences were noted in LDL B-carotene or LDL
a-tocopherol concentrations by HRT use. The NHRT group had higher concentrations of
LDL a-tocopherol (8.556 + 1.30 mol/mol LDL) than either of the hormone groups; EC
(7.070 £ 0.71 mol/mol LDL) and E/P (8.500 £ 0.62 mol/mol LDL), although the
difference were not significant. The NHRT group had lower LDL B-carotene than either
hormone group (EO and E/P). LDL x<-tocopherol was positively correlated with
x<-tocopherol/LDL ratio (r = .260, p<0.05). LDL {-carotene was positively correlated
with -carotene/LDL ratio (r = .967, p<0.01) and negatively correlated with total
cholesterol/HDL ratio (r =-.288, p<0.05) and serum triglycerides (r = -.261, p<0.05), as
well as LDL (r = -.241, p<0.05). The f-carotene/LDL ratio was found to be negatively
correlated with serum LDL (r =-.300, p<0.05) and total cholesterol/HDL ratio (r =-.301,
p<0.05). The a-tocopherol/LDL ratio and -carotene/LDL ratio were not found to be
significantly different between groups by HRT use. An ANOVA was used to compare all
groups and a t-test to compare the NHRT and HRT group to test hypothesis #1 proposing
that postmenopausal women who use HRT will have higher concentrations of serum 3-
carotene and oc-tocopherol in both serum and LDL than women who do not use HRT.
Although this hypothesis was not supported, a trend was noted towards higher
concentrations of both antioxidants in the serum in the HRT groups. The Pearson product
correlation was used to test hypothesis #2 that serum estradiol concentrations would be

positively correlated with serum concentrations of B-carotene and o«c-tocopherol, LDL

78

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



x-tocopherol and LDL B-carotene, and -carotene/LDL and <-tocopherol/LDL ratios,
and lipid profiles in postmenopausal women. This hypothesis was not supported by the

data.

Resistance of LDL to oxidation ex vivo

The values for oxidation of LDL are represented in Tables 4a and 4b. There were
no statistically significant differences between groups in length of lag phase or maximum
diene formation by HRT use. There was however, a significant difference found in the rate
of diene formation between the NHRT and the E/P group (p<0.001). The hormone
replacement groups (EO and E/P) did demonstrate a trend toward longer lag phases and
lower rates of diene formation and maximum diene formation than the NHRT group. A
negative correlation was found between rate of diene formation, serum tocopherol (r = -
.366, p<0.01) and serum triglycerides (r = -.277, p=<0.05): and a-tocopherol/LDL ratio (r
= -.544, p<0.01). There was a negative correlation between serum triglycerides and
maximum diene formation (r = -.303, p<0.05).

Table 4a and 4b report the values for total antioxidants (ORAC: Oxygen Radical
Absorbency Capacity) as both umol Trolox equivalents/l and nmol Tolox/mg protein. No
significant differences were found for either calculation between groups by HRT use.
There was a trend toward higher ORAC values in the NHRT group as compared to the
hormone groups (EO and E/P). ORAC was found to be negatively correlated with LDL a-
tocopherol (r = -.250, p<0.05), x-tocopherol/LDL ratio (r =-.279, p<0.05) and HDL (r =
-.248, p<0.05). A positive correlation was seen between ORAC and rate of diene

formation (r = .314, p<0.01).
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HRT Use and Body Composition: BMI. Waist-Hip Ratio and Body Weight

The least square means and standard errors for body mass index and waist-hip
ratio values are presented in Tables 1a and 1b. Height and BMI were the only categories
where a significant difference occurred according to HRT use. In Table la, a significant
difference was found between the NHRT group and the E/P group (p< 0.05), and the EO
and E/P group (p< 0.05) for height; however this was not true when the HRT groups were
collapsed (Table 1b). The EO group weighed more than both the NHRT and E/P group,
and a significant difference in body mass index was noted between the EO (BMI of 28.42 £
1.66) and E/P groups (BMI or 24.50 * 1.04), (p=<0.05). This difference also disappeared
when the HRT groups were combined. There were no statistically significant difference
found in waist-hip ratios between groups. An ANOVA was used to compare all groups and
a t-test to compare the NHRT and HRT group to test hypothesis #5. The hypothesis that
postmenopausal women who use HRT will have lower BMI’s and waist-hip ratios than
women who do not use HRT was not supported. The subjects in the EO group tended to
be heavier than either the NHRT or E/P groups (164.32, 157.69, and 151.74 pounds
respectively) and to have greater waist-hip ratios (07.86, 07.79 and 07.53 respectively).
BMI was positively correlated with serum triglycerides (r = .354, p<0.01); LDL (r = .265,
p<0.05), and total cholesterol/HDL ratios (r = .391, p<0.01). BMI was negatively
correlated with HDL (r =-.308, p<0.05), serum B-carotene (r = -.273, p<0.05), LDL B-
carotene (r = -.363, p<0.01), and (3-carotene/LDL ratio (r = -.328, p<0.01). Waist-hip
ratio was positively correlated with total cholestero/HDL ratio (r = .377, p<0.01) and
negatively correlated with serum triglycerides (r =-.315, p<0.01), HDL (r =-.342, p<0.01)
and LDL B-carotene (r =-.256, p<0.05). Body weight was found be positively correlated
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with serum triglycerides (r = .294, p<0.05) and LDL (r = .262, p<0.05); and negatively
correlated with serum f-carotene (r -.327, p<0.01), HDL (r = -.309, p<0.05), LDL $-

carotene (r =-.391, p<0.01), and total cholestero/HDL ratio (r =-.373, p<0.01).

Lifestyle Interventions.

The least square means and standard errors for alcohol consumption and the
amount and duration of exercise is reported in Tables 5a and Sb. No statistically significant
differences were found among the three groups, nor when the groups were collapsed, in
any of the categories. However, as shown in Table 5b, the NHRT group did demonstrate a
trend toward more frequent episodes of exercise (3.36 + 0.04 versus 2.58 + 0.4 times per
week) and longer duration (129.69 = 18.8 versus 94.33 + 15.06 minutes per week) in
exercise regimes than either of the hormone group (EO and E/P). A positive correlation
was found between times of exercise per week and LDL B-carotene (r = .292, p<0.05) and
B-carotene/LDL ratio (r = .291, p<0.05).

The least square means and standard errors of selected nutrients based on the three-
day food records was compared to those based on the food frequency questionnaires using
the Pearson product correlation. Significant correlations were detected between the two
methods for the values for total energy (r = 424, p<0.01), grams of fat (r = 414,
p<0.01), grams of saturated fat (r = .454, p<0.01), percent calories from fat
(r =.637, p<0.01), calcium (r = .579, p<0.01), iron (r = .327, p<0.01), vitamin E
(r=.588, p<0.01), iron (r = .414, p<0.01), and fiber (r = .327, p<0.01). Correlations
between methods for vitamin A, cholesterol, or B-carotene were not significant. The least

squares means and standard errors for the three-day intake is presented in Tables 6a and
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6b, and for the food frequency questionnaire in Tables 7a and 7b. No significant
differences were found for any of the reported nutrients by HRT use.

Forty-one percent of participants reported using some type of dietary supplement.
In the NHRT group, 13 subjects used a supplement, as compared to 4 in the EO group and
12 in the E/P group. Of the women who used no hormone replacement therapy (NHRT)
18.6% reported using a supblement as opposed to 22.9% of the women who used HRT.

The least squares means and standard errors for intake of vitamin E from dietary
intake, supplements, and total vitamin E intake (diet and supplements) is presented in
Tables 8a and 8b. No statistically significant differences were found in any of these
parameters by HRT use. The subjects in the E/P group reported greater daily intakes of
vitamin E from supplements than either the NHRT or EO groups (224.12 + 81.1 mg)
versus (157.26 = 48.5 mg) and (54.44 +30.7 mg), respectively. When the groups were
collapsed the daily total vitamin E intake (Table 8b) was greater in the HRT groups than
the NHRT group (179.91 £49.1 mg) versus (158.49 + 44.1 mg) respectively. Although
serum x-tocopherol was not correlated with reported vitamin E intake from the three day
food diary and the FFQ, it was positively coirelated with vitamin E intake from
supplements (r = .270, p<0.05) and total vitamin E intake (r =.289, p<0.05). LDL
x-tocopherol was also positively correlated with dietary vitamin E (r = .443, p<0.05) and
x-tocopherol/LDL ratio was found to be positively correlated with vitamin E from
supplements (r = 443, p<0.01), as well as with total vitamin E (diet and supplements)
(r = .420, p<0.01). Rate of diene formation was negatively correlated with total vitamin E

intake (r = -.264, p<0.05).
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The least squares means and standard errors for intake of -carotene from dietary
intake, supplements, and total 3-carotene (diet and supplements) is presented in Tables 9a
and 9b. No statistically significant differences were found in any of these parameters by
HRT use. The two hormone replacement groups (EO and E/P) reported greater daily
intakes of B-carotene from supplements than the NHRT group with EO taking(1000.00 +
500.00 RE), E/P reporting (909.19 +250.63 RE) and NHRT (692.31%= 192.31 RE). The
NHRT group’s dietary intake of 3-carotene was greater than either of the EO or E/P
groups (3432.88 £ 779.18 RE) versus (1079.39 £262.16 RE) and (2778.21 £910.94 RE)
respectively. When the hormone groups were collapsed (Table 8b) a greater total -
carotene intake was demonstrated in the NHRT group (4088.02 + 1188.05 RE) when
compared to the HRT group (3419.76 + 1340.36 RE).

There was no statistically significant difference found between serum B-carotene
and reported dietary intake of 3-carotene in the three day food diary or the FFQ.

However, a positive correlation was found between serum B-carotene and B-carotene from
supplements (r = 603, p<0.01). LDL B-carotene was positively correlated with dietary §3-
carotene (r = .307, p<0.05), B-carotene from supplements (r = .408, p<0.01), and total B-
carotene (r = 541, p<0.01). The B-carotene/LDL ratio was found to be positively
correlated with dietary intake of B-carotene (r =.316, p<0.05), B-carotene form
supplements (r = 351, p<0.01) and total 3-carotene (r = .494, p<0.01).

The least square means and standard errors for the Dine Score to measure dietary
status are presented in Tables 10a and 10b. The DINE scores indicated “good” dietary

status for the NHRT (mean score of 6.21 £ 0.31 ) and EO (mean score of 6.75 = 0.38)
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groups , and “fair” for the E/P (mean score of 5.62 +£0.35) group. An ANOVA was used
to compare all groups and a t-test to compare the NHRT and HRT group to test hypothesis
#4 and #10. The subjects in all three groups reported moderate and frequent exercise
routines and consuming healthy diets therefore supporting the hypothesis #4 that
postmenopausal women who practice positive lifestyle interventions will demonstrate a
decreased risk for cardiovascular disease independent of HRT use. However, hypothesis

#10 was not supported in that there was no significant differences noted in dietary intake of

fat or saturated fat among groups.

Psvchological and Social Factors

The least square means and standard errors for the POMS Mood States inventory
are presented in Tables 11a and 11b. No statistically significant differences were found
among the three groups for identified mood states. In noting the range of scores for each
mood/affective states in the POMS Inventory, mean scores for all sub-scales, as well as
Total Mood State scores on the POMS Inventory were low for all groups. The total mean
scores for the POMS inventory were as follows: NHRT (11.13 £5.0), EO (23.22 £9.1),
and E/P (6.11 £6.3). This is indicative of positive mood states reported among subjects in
the study.

The least square means and standard errors for the Self-esteem Score are presented
in Tables 12a and 12b and indicate no statistically significant differences were found by

HRT use. The scores of the self-esteem inventory were as follows: NHRT (8.62 £ 0.2),

EO (8.07 £0.4), and E/P (8.56 + 0.2). These values are out of a possible 10 points
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indicating positive self-esteem among the participants regardless of hormone replacement
use.

The least square means and standard errors for and the Experiences (symptoms)
Inventory are presented in Tables 13a and 13b. The total score on the Experiences
inventory is weighted toward negative symptoms. The scores were as follows: NHRT
(50.38 = 2.8); EO(52.20 £ 4.8); and E/P(48.13 + 2.0). These scores were out of a possible
112 points indicating moderate menopausal symptoms among subjects.

An ANOVA was used to compare all groups and a t-test to compare the NHRT
and HRT group to test hypothesis #7. This hypothesis is supported in that postmenopausal
women who practice positive lifestyle interventions (health supporting diets and moderate
and frequent exercise) will report less severe postmenopausal symptoms, as well as positive

self-esteem and moods regardless of their use of HRT.

Factors Influencing Hormone Replacement Therapy Use.

Percentages of subject’s responses regarding the Factors Influencing the Decision
to Use HRT is presented in Table14 and Figure 1. These responses were only from the
subjects who were using HRT (EO and E/P groups). For the purposes of comparison, the
subject’s responses were divided into three categories (1) Health concerns (hysterectomy,
relief of symptoms, concern about heart disease, and concern about osteoporosis); (2)
Adbvice of others (advice of MD or health professional; advice of friend, co-worker, or
family; and advice of partner); and (3) Psychological and Social Factors (mood changes,
concern about aging, and sexual problems). Responses of “moderately or extremely

influential” were reported for hysterectomy (13.6 %), relief of menopausal symptoms
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(72.4%) , concern about heart disease (77.7%), and concern about osteoporosis (77.4 %)
in the Health Concerns Category. Responses of “moderately or extremely influential” were
reported for advice of MD or health professional (82.8 %), advice of friend, co-worker, or
family (8.3 %), and advice of partner (4.2 %) in the Advice of Others category. Responses
of “moderately or extremely influential” were reported for mood changes (26.9 %),
concern about aging (34.6 %), and sexual problems (4.2 %) in the Psychological-Social
category.

Table 15 and Figure 2 summarize the responses of subjects for Sources of
Information on Menopause. An MD or health care professional was reported by 70.5 %
of the subjects as “moderately or extremely informative” sources of information on
menopause. Other influences, though not as strong, were mother (4.2 %), media:radio and
TV (33.4 %), workshops and conferences (40.0 %), books and pamphlets (70.5%), partner
(0%) and friend or relative (27.1 %). Frequency distributions were used to test hypotheses
#8 and #9. Hypothesis #8 was supported in that outside influences were important in the
choice to use HRT in postmenopausal women in this study, with the health care
professional having the strongest influence in this decision. Hypothesis #9 was also
supported as postmenopausal women reported that acute symptom relief and concern over
chronic disease (heart disease and osteoporosis) were the most influential factors in making
the decision to use HRT.

Alternate Therapies Used to Treat Menopausal Symptoms were reported by 27.3%
(n=18) of the subjects and results are presented in Table 16. Vitamins and minerals (9.4
%), exercise (4.7 %), and meditation (6.3%) were the most frequently used alternate

therapies reported by subjects. One subject identified each of the following (diet, massage
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therapy, natural hormone replacement therapy, relaxation techniques, and vaginal creams)
as alternate therapies used to treat menopausal symptoms.

Percentages of subjects’ Reported Reasons for Not Using HRT are presented in
Table 17 and Figure 3. The responses presented here are only from those subjects who
were not using HRT (NHRT group). The primary reason reported for not using HRT
(45.9 %) was concern about cancer, personal history of breast cancer (3.8 %), family
history of breast cancer (11.5 %), family history of other types of cancer (4.0 %), fear of
breast cancer (3.8 %), concern over uterine or ovarian cancer (7.4 %), and concern over
cancer in general (15.4 %). Other responses included fibrocystic breast disease (4.0%), not
liking to take medication (16.0%), no risk factors/no need to use HRT (20.0%), MD or
health professional discouraged use of HRT (8.0%), not wishing to start menstruating
again (4.0%), cost of medication (4.0%), and not remembering to take medication (2.9%).
Figure 3 categorizes the reported reasons for not using hormone replacement therapy as:
cancer concerns (49.9%), medication concerns (31.7%), MD advice (8.0%), and no need
to take HRT or no perceived risk factors (20.0%). Frequency distributions were used to
test hypothesis #6. The hypothesis was supported in that fear of cancer was the primary

reason reported for not using HRT, or discontinuing its use in this group of subjects.
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CHAPTER V

DISCUSSION

Women entering mid-life today will have many decisions to make concerning
their health and the quality of their lives as they age. One of the most difficult and
controversial decisions will be whether or not to use HRT, and if so, for how long.
Menopause is a life stage that encompasses many facets of a woman’s life. To confine an
investigation of menopause to only the biological, the psychological, or the social aspects
would be limiting. By integrating these three aspects of menopause, the results will offer
an expanded and much more comprehensive view of the complex interplay that effect
women’s perceptions and choices during this time. The present study, to the best of my
knowledge, is the first investigation that has utilized the biopsychosocial approach to
determine the factors that influenced the decision to use hormone replacement therapy in
seventy postmenopausal women.

This study was an outgrowth of a larger study, The University of New Hampshire
Women's Health Study, as well as part of the NE-172 regional project, Assessment of
Nurritional Risk in the Elderly. The objectives for both of these studies were integrated
into the study described in this dissertation. In 1995 the UNHWHS collected information
on women’s health from 303 questionnaires mailed to women from ages 35-70 in New

Hampshire. This research is from a cohort of 70 postmenopausal women recruited from
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the larger study population. The subjects in this study were very similar in age, weight, and
height (Table 1a and 1b). They all reported good access to health care and reported
regular exercise and consumption of healthy diets.

The impact on cardiovascular disease risk shown by previous research appears to be
attenuated when study design and subject selection are taken into consideration. Subjects
who participated in previous studies appeared to enjoy a “healthy cohort effect” (34). The
majority of these women were healthy, middle-class, and well educated. They were also
relatively lean (25), exercised on a routine basis (27), (24), and had good access to health
care. The earlier studies used ambiguous terms (219), such as “current user”, “past user”,
“never user”’, when describing HRT status and estrogen alone (primarily Premarin™) was
the hormone treatment. The majority of studies were retrospective observational studies
using mailed questionnaires to collect data and the focus was primarily on biological
outcomes, with the most common theme being the effect of HRT on lipoprotein
concentrations. Very few studies included any social or psychological information on HRT
use. Therefore, the subjects used in these vanguard studies may have been healthy entering
the study which may have resulted in a decreased risk of CVD, independent of HRT use.

Taking all these factors into consideration, the present study recruited a similar
group of free-living postmenopausal women some of whom were not taking HRT and
others who were, on varied doses and formulations of hormone replacement therapy
(Appendix F) for a least one year. As shown in Table 2 three women reported that they had
heart disease, five were presently taking medication to treat hyperlipidemia, twelve were
hypertensive and one had been treated for breast cancer. This similar subject selection

allowed for comparison with past studies which demonstrated a 50% reduction in
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cardiovascular risk with HRT use (63), (103),(104), (106). Similar to previous studies,
the subjects in this study were well-educated, healthy, and reported positive lifestyle
interventions (health supporting diets and frequent exercise). As seen in previous studies,
the women in the present study appeared to enjoy the “healthy cohort effect” also. Itis
difficult to recruit women at greatest risk for cardiovascular disease. Until recently women
at greatest risk were often not prescribed HRT. Many of these women did not have good
access to health care or information on menopause and HRT and therefore would be less
likely to participate in research protocols. Since the present study was the first study to use
the biopsychosocial perceptive to investigate menopause and HRT, it was thought that the
similarity in subject populations would allow comparisons between previous studies and the
one described in this dissertation. With all this in mind, this research sought to determine
if postmenopausal women who practice positive lifestyle interventions would demonstrate
more positive biological, social, and psychological outcomes independent of hormone

replacement therapy.

The Biological Qutcomes Associated with HRT Use

Since the early 1970°s, HRT has been used to treat acute symptoms of menopause
(22), (20) and to prevent the onset of chronic disease, such as osteoporosis and
cardiovascular disease. Research has consistently shown that HRT use can decrease the
risk of cardiovascular disease in postmenopausal women by as much as 50% (63), (103),
#110], (104), (106). The primary mechanism identified has been the beneficial effect of

HRT on lipids and lipoproteins (109).
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The subjects in this study had already made their choice regarding HRT. This
research investigated the biological outcomes of this choice on cardiovascular risk, with
specific emphasis placed on the role of the antioxidant nutrients of dietary origin
(cc-tocopherol and B-carotene), and estradiol on cardiovascular risk factors in
postmenopausal women.

Naturally occurring changes in lipoproteins are seen at the time of menopause.
Total cholesterol, LDL-C (55), (28), (56), (57), and Lp(a) (70) concentrations increase,
while HDL-C is only moderately affected (58), (59). HRT has been shown to attenuate
this lipid profile by decreasing total cholesterol, LDL-C (104), (109) and Lp(a) (72) while
increasing HDL-C (117), although wide variation in these changes are seen dependent on
type of estrogen, the addition of progestin, the route of administration, and dose (109).
Various studies have indicted that only ~25-50% of the cardioprotective effects of estrogen
is thought to be mediated by the beneficial changes in lipids and lipoproteins (109). The
Nurses’ Health Study (104), the Healthy Women's Study (229), and the Lipid Research
Follow-Up Study (4), (69) have all demonstrated beneficial effects of exogenous hormone
use. The subjects in the present study did not demonstrate any significant differences in
triglycerides, HDL-C, LDL-C, total cholesterol or Lp(a) concentrations (Table 3a and 3b).

When evaluating the effect of lipid and lipoprotein concentrations on cardiovascular
risk in women, it is important to keep several issues in mind. The National Cholesterol
Education Program's Expert Panel has identified a HDL-C of <35 mg/dL, total
cholesterol of >240, and a LDL-C of >160 mg/dL all as cardiovascular risk factors in
women (68). HDL-C is the best predictor of cardiovascular risk in women (63), (64), (67)

and positive lifestyle changes in diet and exercise can increase HDL-C concentrations (67).
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As depicted in Table 3a, all three groups of subjects in the present study had HDL-C
concentrations > 35mg/dL. NHRT (52.76 mg/dL + 2.26), EO (55.91 mg/dL + 3.75) and
E/P (51.94mg/dL +2.62). This was also true for both total cholesterol and LDL-C. The
three groups had total cholesterol concentrations of (224.59mg/dL +6.22), (235.32mg/dL
+11.56), (212.48 mg/dL. +8.81) respectively; and LDL-C concentrations of (148.06mg/dL
+5.26), (147.67mg/dL + 9.09), and (138.66mg/dL +7.72) respectively. One might expect
the women who are taking HRT to have a more positive lipid profile than the women who
were not using HRT. The similarity in values could be explained by the fact that the
women had been using HRT for a least a year. The women who chose HRT may have
done so because of negative lipid profile. HRT use should have resulted in more positive
concentrations of the lipoprotein concentrations.

HDL-C has been identified as the most important lipoprotein in women. The
women in this study reported frequent exercise patterns and consumption of healthy diets
which could have resulted in the positive HDL-C concentrations. The fact that the subjects
in this study were healthy and practiced positive lifestyle behaviors, including health
supporting diets, control of body composition, and routine exercise, may have contributed
to positive blood lipid profiles independent of HRT use.

Estrogen, both endogenous and exogenous, has been studied widely to determine
the mechanism involved in its ability to offer protection to heart and bone, while conferring
deleterious effects on the breast and endometrium. Several studies have demonstrated no
association between serum estradiol concentrations and the risk of cardiovascular disease in
women (96), (59), (82). The present study found no significant differences in serum

estradiol concentrations between the women who used HRT and those who did not. As
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shown in Table 3a and 3b there was little difference in estradiol concentrations between the
three groups or when the HRT groups were collapsed. The similarity in estradiol
concentrations could be explained by the fact that the ELISA used to measure estradiol in
the present study was very specific for 17 B-estradiol and was not able to quantify the other
estrogens present. There was a wide variability in the types and route of administration of
HRT regimes among subjects (Appendix F). Most HRT formulations contain a
combination or estrogens. Oral estrogens are also subject to the first-pass hepatic effect,
where 60-90% of the drug will be metabolized by the liver. Administration of estrogen by
transdermal patch does not cause this hepatic effect and serum levels of estradiol remains
much more constant (230).

It is also important to note that the women in the present study had their blood
samples drawn after a 12 hour fast and many had not taken their HRT medication in over
24 hours. This would have modulated the first-pass effect seen with oral estradiol
administration where serum levels rise acutely for 6-10 hours and then return to baseline
within 48 hours (231). All subjects in this study had been on HRT for at least one year,
and it is possible that the women in the NHRT group may not have been suffering from
acute menopausal symptoms because they had higher concentrations of endogenous
estrogen to begin with. There is also great intra- and inter variability in serum estradiol
among women who use HRT, and the limited number of subjects in this study may not
have been sufficient to see significant differences in estrogen concentrations. In future
studies the measurements of estrone, the predominant circulating estrogen in
postmenopausal women, might be a better indicator of endogenous hormone

concentrations. This study did not measure the total estrogenic activity in these subjects.
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At menopause the production of progesterone is limited to a small amount
produced by the adrenal gland which is used as a precursor for the synthesis of other
steroids. Although unexpected, there was a significant difference (p< 0.01) found in
progesterone concentrations when comparing the NHRT group to the HRT group (Table
3b). The NHRT group had higher concentrations of progesterone (0.4778 + 0.08) when
compared to the HRT group (0.3245 + 0.02) which at first seemed contradictory. As with
the estradiol assay, the ELISA used in this study was specific for progesterone and
therefore did not measure the progestins in the HRT formulations, but rather the
endogenous progesterone in vivo. Progestins are not well absorbed and are broken down
by the liver. The stimulation of the liver by the progestins may have stimulated the
steroidogenic pathway resulting in more endogenous progesterone being utilized as a
precursor resulting in the lower concentrations of progesterone seen in the HRT group
seen in this study.

Studies have indicted that only ~25-50% of the cardioprotective effects of estrogen
is thought to be mediated by the beneficial changes in lipids and lipoproteins (109). Several
other mechanisms are currently being investigated and the present study sought to
determine the impact of HRT and lifestyle factors on the oxidative modification of LDL-C.
Previous studies have supported the belief that the oxidative modification of LDL is an
important step in the development and progression of atherosclerosis (232). Estrogen
alone or acting synergistically with antioxidants confers protection from oxidation to the
LDL-C (10), (11), (139). Estrogen affects the synthesis and secretion of lipoproteins by

the liver and because the lipoproteins are the carriers of the antioxidant nutrients in the
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peripheral circulation, this study investigated the potential effect of estrogen (endogenous
and exogenous) on the antioxidant content of LDL-C; as well as the oxidizability of
LDL-C. Human LDL-C is also protected from oxidative modification by lipid soluble
antioxidants present in the same particle.

The concentration of the two antioxidants of dietary origin were measured in both
the serum and the isolated LDL. The basis of this research was from a study reported by
Clemente et al (150) which suggested that the effect of HRT may be its ability to conserve
and enrich the antioxidants in the LDL-C. Clemente suggests that the ratio of total serum
antioxidants to LDL antioxidants is a more appropriate way to indicate estrogen’s ability to
protect LDL-C from oxidative damage. Therefore, a higher ratio would indicate more
enrichment of the LDL-C, despite of the amount found in the serum. The subjects in the
present study did not demonstrate significant differences in serum or in LDL
x-tocopherol and B-carotene concentrations (Table 4a). In comparing the NHRT group to
the HRT group (Table 4b) a trend was noted toward higher x<-tocophero/LDL (NHRT
group 34.80 umol/l = 1.77 verses HRT group 38.52 pmol +2.7) and B-carotene/LDL
(NHRT group (0.17 £ 0.02 verses HRT group 0.259 + 0.06) ratios in the HRT group.
These results suggest that hormone replacement therapy may exert some effect on the
ability to preserve the antioxidant nutrients in LDL, although further studies would be
required to determine this effect.

Two in vitro oxidation assays were performed in this study. The in vitro oxidation
of isolated LDL-C with copper is a more traditional method used to indicate resistance of
the LDL-C to oxidation. In this method lag phase, rate and maximum diene formation are
quantified. Longer lag times, the time prior to oxidation when antioxidants are being
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depleted, indicates more protection to the LDL-C. Higher rate of diene formation and
maximum diene formation values are indicative of more oxidation occuring and therefore
less protection to the LDL. No significant differences were found in lag phase or maximum
diene formation among subjects in this study. However, there was a tread toward longer
lag phase and higher maximum diene formation (Table 4b) in the HRT group. There was a
significant difference in raté of diene formation between the NHRT (12.94 £0.33) and HRT
(11.41 +0.30) group at p <0.01.

ORAC is a method for quantifying the total antioxidants present in a biological
system. The subjects using HRT had a lower ORAC value (3769.65 umol Trolox equiv/l
+138.73) than the NHRT group (4300.70 umol Trolox equiv/l £ 201.700) at p< 0.05
(Table 4b). This seems contradictory to what might be expected, however ORAC is a
measure of not only the fat soluble antioxdants (ec-tocopherol and B-carotene); but also
water soluble vitamin C, and enzymes (superoxide dismutase, catalase, glutathione
peroxidase), as well as macromolecules such as ferritin, and albumin. It is possible that the
women who were not using HRT had more total antioxidants regardless of HRT use. This
data suggests that HRT may have conferred some protection from oxidation to the LDL,

although further studies are needed to confirm this.

The Effect of Lifestyle Interventions on Cardiovascular Risk Profile

Positive lifestyle interventions, health supporting diets and routine exercise, result in
decreased risk for cardiovascular disease. Studies have consistently shown the diets low in
total fat, saturated fat, and high in monounsaturated fat and fiber result in a decreased

cardiovascular risk (155), (156). Consumption of high amounts of the antioxidant
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nutrients (ec-tocopherol and B-carotene) from diet and supplements resuits in a decreased
risk of CVD (143), (134), (145), (135), (144). Two validated instruments (three day food
diary and a food frequency questionnaire) were used in this study to assess the quality of
dietary intake and to relate dietary intake to the serum measurements. Collecting
retrospective data from a food frequency questionnaire and prospective data from a three-
day intake allowed for a comprehensive assessment of the subject’s dietary patterns.
Information gathered from the three-day food diary (Tables 6a and 6b) indicated that all
groups were consuming diets that were low in fat, saturated fat, as well as containing
adequate intakes of vitamin E, calcium, iron, and dietary fiber. Data from the food
frequency questionnaire (Tables 7a and 7b) indicated similar dietary intakes with the
exception of percent calories from fat, which was > 30% in all three groups. The overall
assessment of the subjects’ dietary intake from the DINE Score (Tables 10a and 10b)was
rated as “good” for the NHRT and EO groups and “fair” for the E/P group. The reported
dietary intakes from the subjects in the present study indicate the consumption of diets that
were low in total fat, cholesterol, and saturated fat. The fact that lipid and lipoprotein
concentrations among subjects met the NCEP guidelines appears to support the hypothesis
that women who consume health supporting diets will demonstrate a decreased risk of
cardiovascular disease independent of their use of hormone replacement therapy.

The intakes of the antioxidant nutrients, B-carotene and c-tocopherol, from diet
and supplements is represented in Tables 8a, 8b, 9a, and 9b. The NHRT group consumed
more vitamin E from dietary sources than either of the hormone replacement groups (15
mg/day £ 2.2), (13.97 mg/day + 3.5), and (11.86 mg/day + 1.3) respectively. However,
when vitamin E supplements were taken into consideration, the E/P group consumed more
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total vitamin E (234.80 mg/day = 68.5), than the NHRT group (158.49 mg/day + 44.1) or
the EO group (64.57 mg/day + 28.0) respectively . The NHRT group also consumed
more 3-carotene from dietary sources (3432.88 RE/day + 779.18) than the two EO
(1079.39 RE/day + 262.16) or the E/P group (2778.21 RE/day + 910.94). However, as
seen with vitamin E, both HRT groups reported higher intakes from supplements: EO
(1000 RE/day * 500), E/P (909.09 RE/day + 250.63) verses NHRT (692.31 RE/day +
192.31). These results suggest that women who use HRT are more likely to use dietary
suppiements and may in general feel more comfortable with the use of “pills” to treat or
prevent disease. This was also seen with past use of oral contraceptives with the women
using HRT reporting (5.44 years + 1.28) of past use as compared to NHRT group
reporting (3.94 years = 1.28). Results from all the dietary instruments indicate that all
three study groups were consuming adequate and health-supporting diets regardless of
HRT use.

Changes in body composition with age have been shown to be associated with an
increased risk of cardiovascular disease. Although obesity is not an independent risk factor
in cardiovascular disease, it is secondary to hypertension, diabetes mellitus, and
dyslipidemia (162). With age there is a decrease in lean body mass, an increase in fat mass,
and a shift from a gynoid to an android fat distribution (159). Body mass index is
associated with an increase in triglyceride and LDL-C (167) and a decrease in HDL-C
concentrations (166), (170). In the present study the EO group was heavier, had higher
body mass indexes than either the NHRT group or the E/P group. In fact a significant in
BMI was found between the EOQ group (28.42 £ 1.66) and the E/P group (24.50 £ 1.04) at

(p<0.01). The NHRT and the E/P group were both within desirable ranges for BMI (26.71
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1+ 0.86) and (24.50 * 1.04) respectively. However the EO group was slightly above the
desirable limits with a body mass index of (28.42 + 1.66). In the present study body mass
index was positively correlated with serum triglycerides (r= .354, p<0.01), LDL (= .265,
p<0.05), and total cholesterol/HDL ratio (r= .391, p<0.01); and negatively correlated with
HDL (r=-.308, p<0.05) which is consistent with previous research (167), (166).

Although the use of HRT has not been shown to increase or decrease weight in
women who use it, it has been suggested that its use will prevent the shift to the android fat
pattern (159) and therefore decrease the risk of cardiovascular disease. All three groups in
the present study had waist-hip ratios that within desirable limits (<0.8). Waist-hip ratio
was positively correlated with serum triglycerides (r= .354, p<0.01) and total
cholesterol/HDL ratio (r=.377, p<0.01) and negatively correlated with LDL 3-carotene
(r=-.256, p<0.05) and serum HDL (r=-.342, p<0.01). Although we are unable to
determine if HRT affected body composition in this population, the acceptable body mass
indexes and waist-hip ratios found in the NHRT and E/P groups may have contributed to
the benefits to serum HDL-C and triglyceride concentrations found in these subjects, which
in turn would result in lower cardiovascular risk.

It has been shown that postmenopausal women can benefit greatly from engaging in
routine exercise (177), (178), (179). Exercise has been shown to increase HDL-C, the most
important lipoprotein parameter in women (172), (67). Exercise also reduces stress (68),
reduces the severity of vasomotor instability (190) and depression (2). The American
College of Sports Medicine Prevention and Rehabilitative Exercise Committee now
recommends 30 minutes of moderate exercise most, if not all, days of the week to
decrease cardiovascular risk. It is also suggested that this exercise does not have to be

99

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



continuous, but in fact short bouts of exercise can confer the same benefits (182). In the
present study, all three groups reported participating in the recommended exercise routine.
As demonstrated in Tables 5a and Sb, women had been participating in a routine exercise
program for an average of 6.62 years + 1.17. Subjects in this study engaged in moderate
and frequent exercise, report less severe postmenopausal symptoms, more positive self-
esteem and moods regardless of HRT use. All of these factors may have contributed to the

low cardiovascular risk demonstrated in these subjects.

Eactors Affecting the Choice of HRT in Postmenopausal Women

Women entering menopause today will be given various opinions from the experts
regarding the risks and benefits of HRT. Reported prevalence rates on the use of HRT
range from 5.3% (18) to 39.3% (19) throughout the United States. Although women are
being prescribed HRT at a much greater rate than ten years ago, they continue to take it for
short-term symptom relief (22) and not for the treatment and prevention of chronic disease
(20). Women who have had a hysterectomy are also the most likely to use HRT (20), (7).
There is a great deal of evidence in the literature that women are not compliant (20), (29),
(40) in following their HRT regimes and tend to discontinue use after one year (7). Itis
important to acknowledge that some of this noncompliance is due to side effects from the
progestin component of the prescription, such as undesirable bleeding patterns and not to
women’s indecision regarding the efficacy of HRT. Weintraub (39) describes this as
“intelligent noncompliance” indicating that women are not using HRT after carefully
weighing the risks and benefits and making an intelligent and informed choice based on this

information.
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Table 14 and Figure | represent the factors that influenced the decision to use
HRT. Subjects reported health concerns as the major factor influencing their choice to use
HRT. Previous research has reported relief of symptoms as the strongest factors in
choosing HRT (22). Subjects in the current study also reported concern about
osteoporosis, and heart disease equally as important as relief of acute symptoms. This may
indicate that women today have more information on HRT’s role in the prevention of such
chronic diseases as heart disease and osteoporosis. Although hysterectomy was reported
as a concern by 13.6% of the subjects, the limited number of women in the hysterectomy
group may altered interpretation of the results.

Past research has consistently shown that health care professionals strongly
influence the decision to use HRT (29), (16). Asseen in Table 14 and Figure 1, subjects in
this study also reported that advice of the physician or other health care providers strongly
influenced their decision to use HRT, with advice of friends, co-workers, family members
and partners as having little influence.

Women in the present study who chose to use HRT do not tend to use alternative
therapies to treat menopausal symptoms (31). As represented in Table 16, subjects in the
present study did not report any significant use of alternative therapies such as meditation,
yoga, exercise. This could be explained by the fact that this information was gathered after
women had been using HRT for at least one year and they may have not perceived these
activities as alternatives or treatment for symptoms that were no longer present. As seen in
Tables 5a and 5b subjects had been exercising at their present duration and intensity for
3.35-9.70 years. This indicates that many of the subjects were exercising premenopausally

and did not see this activity as a method to treat menopausal symptoms.
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Women also reported that their primary source of information on menopause came
from health care professionals (Table 15). They also reported that psychological or social
factors (mood changes, concern about aging, or sexual problems) had little influence on
their choice. Although past research has demonstrated health benefits with the use of
HRT, women remain reluctant to use HRT and that health care providers have reservations
about prescribing HRT to women for long term use.

Many factors influence a women’s decision to use hormone replacement therapy
during menopause. The influence that the health care provider has on a women’s decision
regarding HRT is well documented in the literature (29), (16), (30), (31). The present
study demonstrated the same trend as 82.8% of subjects reported that the advice of the
physician or health care professional was “moderately influential” or “extremely influential”
in making the decision to use HRT (Figure 1) and 70.5% reported MD or health care
professional as the “moderately informative” or “extremely informative” in providing them
with information on menopause (Figure 2). In view of the fact that health care providers
have such a profound influence on women’s choice of HRT, one might question where
health care providers are obtaining their information on hormone replacement therapy and
the efficiency of prescribing it to their patients? The review of the literature attests to a
wide body of information related to menopause and HRT in professional journals,
magazines and books; however, physicians also receive much of their information directly
from the pharmaceutical industry. Recommendations and information from the drug
representatives or literature mailed to them by the pharmaceutical company also influence
the information that health care providers disseminate to their patients. In the past,

physicians have been reluctant to prescribe HRT to women with chronic health problems,
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such as hypertension, diabetes, or heart disease (24). When discussing HRT with their
patients, physicians are more likely to talk about short-term symptom relief rather than
treatment of chronic disease or the value of lifestyle changes (35). The message and
information being conveyed to health care professionals may emphasize symptom relief
instead of the positive effects that HRT has on heart and bone. In the present study the
subjects were concerned with relief of symptoms, but more concerned with heart disease
and osteoporosis. It is therefore important that health care providers convey accurate and
current information not only on the risks and benefits, but also discussion on alternatives to
HRT. The role of the health care professional is vital as they serve as the conduit between
the pharmaceutical industry and their patients.

In spite of the fact that a women’s lifetime risk of developing heart disease is
greater than that of breast cancer, studies have reported that women have a greater fear
breast cancer than heart disease (42) and that they do not perceive the risk of heart disease
as great (16). One out of two postmenopausal women will develop coronary artery
disease, as compared to a one in eight lifetime chance of breast cancer (77). In the present
study 45.9% of respondents reported cancer concerns as a reason for not using HRT
(Table 17, .Figure 3). Skafar, et al in a recent article noted that “cardiovascular disease is
the leading cause of mortality in women, a fact that is underappreciated by women and
their physicians” (233). Women and their physicians may not perceive heart disease as
important a risk as breast cancer because cardiovascular disease usually occurs later in life
after the decision regarding HRT has already been made. The majority of women
contemplate HRT use when symptoms first appear, which is usually during the

perimenopausal years when cardiovascular symptoms are not as likely to be present.
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However, this is the time when the threat of breast cancer increases, making women very
aware of the potential of developing breast cancer. Although both heart disease and breast
cancer take years to dei/elop, when the diagnosis of breast cancer is made, treatment
usually begins immediately. On the other hand, cardiovascular disease manifests itself in
many ways, to different degrees, and with varied symptoms. A women can have heart
disease without severe or identifiable symptoms. Diagnosis is often not made until there is
a major cardiovascular event. The increased risk of breast cancer associated with HRT use
appears to be related to the duration of estrogen use. Women who use estrogen for <5
years appear to have no increased risk, but for women who use estrogen 8-15 years the
relative risk is 1.25-1.3 respectively (6). The most recent evidence from the Nurses’
Health Study (107) has also shown an increased risk of breast cancer with 10 or more years
of HRT use. This fact may be one of the reasons that physicians tend to prescribe HRT to
women for short periods of time, agreeing with their patients that long term use could
increase the risk of breast cancer.

When evaluating family medical history from all the subjects (Table 2), the NHRT
had a combined family history of heart disease (heart disease and deaths from heart disease)
of 66%, and the HRT group a 64% family risk. In contrast the NHRT had a combined
family history of breast cancer (breast cancer and deaths from breast cancer) of 16.6%, and
the HRT group a 8.8% family risk. Although the women in the current study reported a
higher family risk for cardiovascular disease than breast cancer, cancer concerns were the
primary reason for not using HRT among subjects. The results of the current study
supports the past research that women are more aware of the risks of breast cancer than of

heart disease related to the use of hormone replacement therapy (42). Table 17 and Figure
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3 present the reported reasons that the women in the present study chose not to use HRT.
The data supports the original hypothesis as 43.9% of the women surveyed reported cancer
as a major concem.

In the present study all but one subject in the EO group had experienced a
hysterectomy. Historically, hysterectomized women have been excluded in HRT studies
even though they represent a large percentage of postmenopausal women and are the most
likely group to be using HRT (20), (7). One third of women in the United States will
experience a hysterectomy by age 65 (234). It is estimated that 570,000 women a year in
the United States undergo a hysterectomy and for approximately 50% of these women
surgery includes a bilateral oophorectomy (234). Unlike women without hysterectomies,
women who have experienced a hysterectomy have a high adherence to HRT over time
(235). One of the factors that may contribute to the higher adherence and long-term use by
hysterectomized women may be that they are able to take unopposed estrogen, without
progestin, and therefore do not suffer from withdrawal bleeding. They also do not have the
concern of developing endometrial cancer, which may increase adherence rates. It was
determined that women who had experiences a hysterectomy should be included in the
present research, however, the lack of sufficient numbers made it difficult to interpret the

results from this group.

Impact of HRT on Psychological and Social Factors

The perception that menopause is a negative experienced is not supported by the
literature (194), (203), (204), (208). In fact most women go through menopause with a

minimum of stress and women are not more depressed during this time when compared to
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premenopausal counterparts (236), (204). Much of the negative perception of menopause
has been created by the medical model which characterizes menopause as a “deficiency
disease” treatable by HRT, as opposed to a natural transition in a woman’s life. The impact
of media and pharmaceutical public relations literature may be partly responsible for this
perception. The Healthy Women 's Study reported that women have more negative
expectations prior to menopause than they actually experience (203), (204). Women who
are depressed prior to menopause tend to be depressed during menopause also (210). Itis
important to take into consideration that women during mid-life are also likely to be
experiencing other changes in addition to menopause (children leaving home, aging parents
and partners, health concerns, career changes) which could also contribute to their
psychological well-being during this time. It is difficult to separate these factors when
evaluating women’s reactions to and perceptions of menopause.

The data from the present study demonstrated that women were not depressed or
overwhelmed with menopausal symptoms. The POMS Inventory (Tables 11a and 11b)
measuring mood states demonstrated that use of HRT did not have an impact on any of the
sub-scales or total mood score. The women in all three groups demonstrated positive
mood states using this instrument. The same trend was found in self-esteem scores (Tables
12a and 12b) with the use of HRT having little effect on women’s self-esteem as all three
groups reporting high levels of self-esteem. Subjects in this study did not report negative
symptoms due to menopause, as demonstrated in tables 13a and 13b. All of this data
supports the past literature that has shown that for the majority of women, menopause is
not a negative experience. The results also suggest that women who practice positive

lifestyle interventions (exercise and health-supporting diets) demonstrate less severe
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menopausal symptoms, higher self-esteem, and more positive mood states regardless of
HRT use.
The perception that menopause is associated with a decline in quality of life is not

supported by the literature or by the present study.

Limitations of the Studv.

1. Itisimportant to acknowledge that the present study is observational and retrospective.
The information collected was from postmenopausal women one year after they had
made their choice regarding HRT. The data related to prior health and psychological
factors is therefore subjective in nature and therefore difficult to evaluate which of

these elements can be directly attributed to the choice of HRT.

9

Only one blood sample was evaluated in this study. Repeated measures would have
provided more data and better evaluation of biological variables.

The trends seen in several variables under study might have been statistically significant

(V3]

with a larger subject pool.
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CHAPTER VI

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Heart disease remains the leading cause of death in women and accounts for one-
third of all hospitalizations in women over the age of 55 (237). An impressive body of
evidence supports the possibility that HRT offers protection against cardiovascular disease
in women, although the mechanism/s have not been fully elucidated. It is important to
remember that epidemiological studies, while suggesting a relationship, do not prove cause
and effect. Closely controlled clinical trials and observational research protocols are
needed before it can be determined if HRT decreases cardiovascular risk for the majority of
postmenopausal women. Until that time, women and their health care providers need to
collaborate to evaluate the risk-benefit equation for each women individually. Women with
a strong personal or family history of heart disease and a low risk for breast cancer, may
chose to use HRT, whereas a woman with a high breast cancer nsk may not make the same
choice. There also needs to be continued research investigating alternatives to HRT for
women who cannot or chose not to use HRT.

A recent study from a cohort of the Nurses’ Health Study (238) investigated the
effect of folate intake from diet and supplements on the risk of CHD in 80,000 women with
no cardiovascular risk factors. The women were followed for 14 years and a FFQ was
used to determine dietary intake. Women who consumed 696ug of folate/day as compared
to 158 ug/day had a RR of 0.67 (95% confidence interval (CI), 0.55-0.87]. Folateisa

nutrient that is easily obtained from a variety of foods, is water soluble and therefore
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unlikely to be toxic, and has demonstrated a 67% reduction in cardiovascular disease in this
study. Results of this study indicate that there may be alternatives to HRT that could
provide decrease risk from chronic disease without the risks and expense.

The present study involving a free-living population of postmenopausal women
offered a unique look at the menopausal experience. The women who participated in this
study were very similar to the subjects in the previous observational studies and therefore
appropriate for comparison. The use of the biopsychosocial model in this research allowed
a broader perceptive from which to observe menopause, hormone replacement therapy, and
the factors that determine a women’s use of HRT.

The results suggests that women who practice positive lifestyle interventions will
demonstrate low risk for CVD regardless of HRT use. There were no significant
differences in either physiological outcomes nor in self-esteem, moods, and symptoms
reporting in relation to HRT. The 70 women participating in the study practiced
preventative health care, ate health-supporting diets, controlled their body composition,
and exercised on a routine basis.

Several prospective, randomized placebo-controlled studies are presently in
progress which may offer more answers to the questions that women and physicians have
regarding hormone replacement therapy. The Women 's Health Initiative will hopefully
offer some insight within the next 5-10 years. Until this and other clinical trials offer more
information, women will need to make the decision regarding HRT use on an individual
basis, after weighing the risk and benefits of the options. In the future many women will
have spend a large portion of their adult years on some type of exogenous hormones. The

efficacy of this choice will be evaluated as each generation reaches menopause. In the
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meantime Susan Love suggests that “any women taking hormones has to realize that she’s

part of a large experiment” (87).

Future Research

The research presented in this dissertation investigated the biological, social, and
psychological outcomes of fhe choice to use or not to use hormone replacement therapy in
postmenopausal women who have already made their choice regarding HRT. A
prospective study would allow evaluation of the biological, social, and psychological
factors before and after making the choice to use or not to use HRT.

An ongoing study is presently underway that is following the subjects described in
this dissertation. Subjects have donated a blood sample and biological assays are being
repeated. Information from a second questionnaire will collect information on present
health status, current HRT use, and reasons for any change in HRT status one to two years
after the initial study.

A longitudinal study is also planned to follow the 301 women who completed the
UNWHS Questionnaire through each phase of the menopausal transition.

More research is needed to determine different dose and methods of administration
of exogenous hormones so the formulations can be more individualized and safer for
women. More research is needed on alternatives to hormone replacement therapy,
including the use of phytoestrogens, natural HRT, and lifestyle interventions.

The findings presented here also indicate a need to examine the mechanisms for the
effects of the steroidal hormones of hormone replacement therapy on lipids and

lipoproteins, clotting factors, antioxidants, carbohydrate metabolism, effects on the
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vascular system and the vascular wall. Additional studies are needed to evaluate the effect
of both endogenous and exogenous hormones on the oxidizability of LDL and the role of
that antioxidants play in this mechanism.

This research indicates that women need more information on aging, menopause,
and the risks and benefits of hormone replacement therapy. Health care providers need to
be educated and updated on these issues to enable them to work as collaborators with their

patients to offer accurate and timely information.
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Table la. Subject Characteristics by HRT Use. Comparison of all groups: No Hormone
Replacement (NHRT), Estrogen Only (EO), and Estrogen & Progestin (E/P).

NHRT (n=36) EO (n=11) E/P (n=23)

Age (years) 56.63 (0.79) 56.00 (= 1.41) 54.57 (0.79)
Height (inches) 64.51 (+0.35 )° 63.70 (+ 0.62)° 66.00 (= 0.52)
Weight (pounds) 157.69 (= 5.27) 164.32 (+ 9.83) 151.74 (= 7.13)
Body Mass Index 26.71 (% 0.86) 28.42 (x 1.66)° 24.50 (+ 1.04)
Waist/Hip Ratio 0.779 (= 0.01) 0.786 (+ 0.03) 0.753 (= 0.01)
# children 2.19 (£ 0.23) 2.09 (+0.37) 2.43 (20.30)
# pregnancies 239 (£0.25) 3.36 (£ 0.62) 2.67 (£ 0.40)
Past OC use (years) 3.94 (£ 0.79) 4.00 (+ 1.73) 5.86 (+ 1.59)

Values represent least square mean + SEM.
*Group significantly different from E/P group (p<0.05).

Table 1b. Subject Characteristics by HRT Use. Comparison of No Hormone Replacement
Therapy (NHRT) Group to Hormone Replacement Group (HRT): Estrogen Only (EO)
and Estrogen and Progestin (E/P).

NHRT (n=36) HRT (n=34)
Age (years) 56.63 (£0.79) 55.03 (£ 0.70)
Height (inches) 64.51 (= 0.35) 65.26(x 0.44)
Weight (pounds) 157.69 (£ 5.27) 155.32 (= 5.78)
Body Mass Index 26.71 (= 0.86) 25.77 (£ 0.93)
Waist/Hip Ratio 0.779 (= 0.01) 0.764 (£ 0.01)
# children 2.19 (£ 0.23) 2.31 (=0.23)
# pregnancies 2.39 (£ 0.25) 2.31 (£ 0.34)
Past OC use (years) 3.94 (£ 0.79) 5.44 (£ 1.28)

Values represent least square mean + SEM. There were no significant differences among

groups.
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Table 2. Summary of reported personal and family health history

NHRT (n=36) EO (n=11) E/P (n=23)
(% of group) (% of group) (% of group)

Personal History
Breast Cancer 1(2.8%) 0 (0%) 0 (0%)
Diabetes Mellitus (Type II) 0 (0%) 0 (0%) 1 (4.3%)
Fibrocystic Breast Disease 3 (8.3%) 2(18.2%) 2 (8.7%)
Heart Disease 1 (2.8%) 1 (9.1%) 1 (4.3%)
Hyperlipidemia being 4(11.1%) 0 (0%) 1 (4.3%)
treated with medication
Hypertension 9 (25.0%) 2 (18.2%) 1 (4.3%)
Osteoporosis 1 (2.8%) 0 (0%) 2 (8.7%)
Other Cancers 1 (2.8%) 0 (0%) 0 (0%)
Family History
Breast Cancer 3 (8.3%) 0 (0%) 1 (4.3%)
Breast Cancer/Death 3 (8.3%) 2 (18.2%) 0 (0%)
Heart Disease 18 (50%) 7 (63.6%) 6 (26.1%)
Heart Disease/Death 6 (16.7%) 5 (45.5%) 4 (17.4%)
Other Cancers 1 (2.8%) 0 (0%) 0 (0%)
Osteoporosis 3 (8.3%) 1 (9.1%) 2 (8.7%)

Table 3a. Serum and Plasma Values of Serum Lipids, Serum Estradiol and Progesterone,
by HRT Use. Comparison of all groups: No Hormone Replacement (NHRT), Estrogen
Only (EO), and Estrogen and Progestin (E/P).

NHRT (n=36) EO (n=11) E/P (n=23)
Serum triglyceride (mg/dL) 118.75 (£ 15.07) | 165.61 (+34.55) | 127.50 (= 12.40)
Serum HDL-cholesterol (mg/dL) | 352.76 (= 2.26) 55.91 (£3.75) 51.94 (+2.62)
Serum LDL-cholesterol (mg/dL) | 148.06 (+5.26) | 147.67 (£ 9.09) 138.66 (£ 7.72)
Serum total cholesterol (mg/dL) | 224.59 (£6.22) [ 23532 (x11.56) | 212.48 (£ 8.81)
Serum Lp (a) (mg/dl) 20.55 (=2.86) | 20.27 (+5.43) 14.64 (+ 3.50)
Total Cholesterol/HDL ratio 4.56 (£0.23) 4.27 (£0.27) 4.44 (£ 0.32)
Estradiol (pg/ml) 16.93 (= 2.08) 21.85 (£ 9.46) 17.87 (= 2.05)
Progesterone (ng/ml) 0.4778 (£ 0.08) | 0.3545(x0.05) | 0.3152 (% 0.03)
Values represent least square mean £ SEM. There were no significant differences among
the groups.
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Table 3b. Serum and Plasma Values of Serum Lipids, Serum Estradiol and Progesterone,
by HRT Use. Comparison of No Hormone Replacement Therapy (NHRT) Group to
Hormone Replacement Group (HRT): Estrogen Only (EO) and Estrogen and Progestin

(E/P).

NHRT (n=36) HRT (n=34)
Serum triglyceride (mg/dL) 118.75 (£ 15.07) 139.83 (+ 14.00)
Serum HDL-cholesterol (mg/dL) 52.76 (£ 2.26) 53.18 (£2.14)
Serum LDL-cholesterol (mg/dL) 148.06 (= 5.26) 141.48 (+ 5.98)
Serum total cholesterol (mg/dL) 224.59 (£ 6.22) 219.87 (£ 7.18)
Serum Lp (a) (mg/dD) 20.55 (= 2.86) 16.46 (£ 2.94)
Total Cholestero/HDL ratio 4.56 (= 0.25) 439 (£ 0.23)
Estradiol (pg/ml) 16.93 (= 2.08) 19.16 (= 5.28)
Progesterone (ng/ml) 0.4778 (= 0.08)* 0.3245 (= 0.02)

Values represent least square mean = SEM.

* Groups significantly different (p<0.01).
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Table 4a. Serum Antioxidants, LDL Antioxidants, ORAC and LDL Oxidation by HRT Use. Comparison of groups: No
Hormone Replacement (NHRT), Estrogen Only (EO), and Estrogen and Progestin (E/P),

NHRT (n=36)

EO (n=11)

E/P (n=23)

Serum a-tocopherol (umol/l)

34.80 (+ 1.77)

38.19 (& 5.11)

38.68 (+ 3.16)

Serum B-carotene (pmol/l)

0.631 (+ 0.07)

0.945 (£ 0.43)

0.777 (£ 0.16)

Serum retinol (pumol/l) 2.085 (£ 0.09) 2471 (£ 0.22) 2,362 (£ 0.10)
Serum lutein (umol/l) 0.3008 (% 0.03) 0.3172 (% 0.05) 0.2837 (+ 0.02)
LDL a-tocopherol (mol/mol LDL) 8.556 (+ 1.30) 7.070 (£ 0.71) 8.500 (x 0.62)
LDL f-carotene (mol/mol LDL) 0.315 (2 0.04) 0.378 (£ 0.14) 0.411 (£ 0.10)
a-tocopherol/LDL ratio 9.24 (x 0.45) 9.74 (% 1.25) 11.05 (% 0.85)
B-carotene/LDL ratio 0.17 (£0.02) 0.24 (+ 0.10) 0.27 (+ 0.08)
ORAC (pumol Trolox equiv/l) 4300,70 (+ 201,70) 3792,79 (+ 181.63) 3758.59 (+ 188.40)
ORAC 45.94 (+ 2.29) 39.01 ( + 5.86) 41,44 (+ 10.93)
(nmol Trolox equiv/mg protein)
LDL oxidation
lag phase(min) 38.39 (£ 2.97) 39.11 (£ 8.67) 41.83 (+ 4.50)
rate of diene formation 12,94 (£ 0.33) 12,32 (£ 0.64) 11.05 (£ 0.31)

(ng/min/mg LDL protein)

maximum diene formation
(ng/mg LDL protein)

431.22 (& 5.70)

409.11 (% 12.30)

419,09 (+ 8.32)

Values represent least square mean £ SEM.
* Group significantly different from E/P group (p<0.001)




Table 4b. Serum Antioxidants, LDL Antioxidants, ORAC, and LDL Oxidation by
HRT Use. Serum and Plasma Values of Serum Lipids, Serum Estradiol and
Progesterone, by HRT Use. Comparison of No Hormone Replacement Therapy
(NHRT) Group to Hormone Replacement Group (HRT): Estrogen Only (EO) and

Estrogen and Progestin (E/P).

NHRT (n=36)

HRT (n= 34)

Serum a-tocopherol (umol/1)

34.80 (= 1.77)

38.52 (£2.7)

Serum B-carotene (umol/l)

0.631 (= 0.07)

0.831 (= 0.27)

Serum retinol (umol/l)

2.085 (& 0.09)’

2.398 (£ 0.10)

Serum lutein (umol/l)

0.3008 (£ 0.03)

0.2938 (£ 0.18)

LDL a-tocopherol (mol/mol LDL)

8.556 (= 1.30)

8.037 (£ 0.49)

LDL B-carotene (mol/mol LDL)

0.315 (% 0.04)

0.400 (= 0.81)

a-tocopherol/LLDL ratio 9.24 (= 0.45) 10.64 (£ 0.70)
-carotene/LDL ratio 0.17 (£0.02) 0.259 (0.06)
ORAC (umol Trolox equiv/l) 4300.70 (+ 201.70)* 3769.65 (£138.73)
ORAC 45.94 (£2.29) 40.66 (= 1.64)

(nmol Trolox equiv/mg protein)

LDL oxidation

lag phase(min) 38.39 (£2.97) 41.06 (= 3.98)

rate of diene formation 12.94 (= 0.33)° 11.41 (=0.30)
(ng/min/mg LDL protein)

maximum diene formation 431.22 (= 5.70) 416.28 (£ 6.85)
(ng/mg LDL protein)

Values represent least square mean = SEM.

* Groups significantly different (p<0.05).
® Groups significantly different (p<0.01).
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Table Sa. Lifestyle Factors by HRT Use. Comparison of All Groups: No Hormone
Replacement (NHRT), Estrogen Only (EO), and Estrogen & Progestin (E/P).

NHRT (n=33) EO (n=11) E/P (n=22)
Alcohol (drinks/mo) 12.27 (£2.77) 7.64 (£ 3.70) 9.64 (= 2.05)
Exercise (years) 6.80 (= 1.8) 9.70 (= 4.0) 3.35(x1.0)
Exercise (min/wk) 129.69 (= 18.8) 103.33 (= 29.2) 90.48 (= 17.9)
Exercise (times/wk) 3.36 (£0.4) 3.18 (+0.8) 2.27 (£ 0.4)

Values represent least square mean + SEM. There were no significant differences
among groups. '

Table 5b. Lifestyle Factors by HRT Use. Comparison of No Hormone
Replacement Therapy (NHRT) Group to Hormone Replacement Therapy
Group (HRT): Estrogen Only (EO) and Estrogen and Progestin (E/P) Groups.

NHRT (n=33 HRT (n=33)
Alcohol (drinks/mo) 12.27 (£2.77) 897 (x2.1)
Exercise (years) 6.80 (= 1.8) 547 (= 1.12)
Exercise (min/wk) 129.69 (£ 18.8) 94.33 (+ 15.06)
Exercise (times/wk) 3.36 (£0.4) 2.58 (£0.4)

Values represent least square mean = SEM. There were no significant
differences among groups.

Table 6a. Dietary Intake of Selected Nutrients from Three-day Diet Record by HRT Use.
Comparison of all groups: No Hormone Replacement (NHRT), Estrogen Only (EO), and

Estrogen and Progestin (E/P).

NHRT (n= 28) EOQ (n=9) E/P (n=17)
Calories (kcals) 1790.46 (= 59.46) | 1712.56 (+ 136.4) 1765.65 (£ 71.8)
Fat (g) 51.69 (+4.3) 48.68 (= 6.8) 52.76 (£ 4.2)
Fat (% of kcals) 24.79 (= 1.6) 24.03 (£2.2) 25.59 (= 1.5)
Cholesterol (mg) 190.40 (= 19.2) 150.80 (£ 29.8) 179.70 (+ 28.4)
Saturated Fat (g 16.50 (= 1.8) 15.11 (£2.5) 1536 (= 1.7)
Vitamin E (mg 15.00 (=2.2) 13.97 (=3.5) 11.86 (£ 1.3)
a-tocopherol (mg) 7.96 (= 1.5) 8.63 (+3.0) 6.83 (0.9
Vitamin A (RE) 1513.72 (£ 201.5) | 1521.58 (+206.1) | 1443.63 (= 320.2)
B-carotene (RE) 3432.88 (= 779.2) 121590 (£267.7) | 2778.21 (= 910.9)
Calcium (mg) 869.39 (= 67.7) 924 87 (= 65.1) 803.1 (= 87.0)
Iron (mg) 16.73 (£ 2.6) 13.52 (£ 1.2) 12.77 (£ 0.9)
Dietary ﬁbeig() 1944 (= 1.4) 18.30 (£ 2.6) 22.96 (£3.1)

Values represent least square mean = SEM. There were no significant differences
among groups.
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Table 6b. Dietary Intake of Selected Nutrients from Three-day Diet Record by HRT
Use. Comparison of No Hormone Replacement Therapy (NHRT) Group to Hormone

Replacement Therapy Group (HRT): Estrogen Only (EO) and Estrogen and

Progestin (E/P) Groups.

NHRT (n=28) HRT (n=26)
Calories (kcals) 1790.46 (= 59.46) 1747.27 (£ 65.2)
Fat (g) 51.69 (= 4.3) 51.35 (+3.6)
Fat (% of kcals) 24.79 (= 1.6) 25.05(x1.2)
Cholesterol (mg) 190.40 (£ 19.2) 169.69 (£ 21.1)
Saturated Fat (g) 16.50 (£ 1.8) 15.27 (£ 1.4)
Vitamin E (mg) 15.00 (= 2.2) 12.59 (= 1.5)
a-tocopherol (mg) 7.96 (= 1.5) 7.46 (£ 1.2)
Vitamin A (RE) 1513.72 (£ 201.5) 1470.61 (% 218.3)
B-carotene (RE) 3432.88 (+ 779.2) 223741 (+ 614.2)
Calcium (mg) 869.39 (= 67.7) 84524 (£61.4)
Iron (mg) 16.73 (= 2.6) 13.03 (+0.7)
Dietary fiber (g) 19.44 (= 1.4) 21.34(£2.2)

Values represent least square mean + SEM. There were no significant differences

among groups.
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Table 7a. Dietary Intake of Selected Nutrients from Food Frequency Questionnaire by HRT
Use. Comparison of all groups: No Hormone Replacement (NHRT), Estrogen Only (EO), and

Estrogen and Progestin (E/P).

NHRT (n= 30) EO (n=10) E/P (n=17)
Calories (kcals) 1327.75 (£ 81.2) 1403,20 (£ 170.7) | 1449.06 (£ 123.1)
Fat (g) 45.86 (+ 3.8) 48.88 (+ 9.6) 51.86 (+ 5.6)
Fat (% of kcals) 33.02 ( 1.6) 30.50 (+ 2.4) 32.61 (+2.3)
Cholesterol (mg) 166,89 (£ 14.2) 177.89 (£ 33.3) 205.70 (£ 43.3)
Saturated Fat (g) 14.77 (£ 1.4) 15.71 (+ 3.6) 17.29 (£ 2.1)
Vitamin E (oc-tocopherol 993 (£ 1.7) 9.78 (£ 2.5) 8.21 (£ 0.9)

equivalents)

Vitamin A (RE)

1191.81 (£ 110.84)

1297.57 (+ 166.99)

1270.59 (+ 189.53)

Retinol (MCGQG)

602.51 (+ 59.5)

713.99 (+ 100.9)

623.01 (£ 77.9)

B-carotene (MCG)

3111.35 (+ 385.9)

3025.96 (+ 773.3)

349132 (+ 834.3)

Lutein (MCG) 3494.35 (+ 636.8) | 2973.09 (+ 1031.3) | 2611.14 (+ 540.2)
Calcium (mg) 826.5267 (£ 86.6) | 971.79 (+ 112.0) | 860.24 (+ 105.2)
Iron (mg) 11.45 (+ 1.1) 12.29 (+ 1.7) 12,32 (£ 1.1)
Dietary fiber (g) 12,32 (£ 1.1) 12.18 (+ 1.2) 13,02 ( 1.4)

Values represent least square mean £ SEM. There were no significant differences among groups.




Table 7b. Dietary Intake of Selected Nutrients from Food Frequency Questionnaire by
HRT Use. Comparison of No Hormone Replacement Therapy (NHRT) Group to
Hormone Replacement Therapy Group (HRT): Estrogen Only (EO) and Estrogen and

Progestin (E/P) Groups.

NHRT (n= 30) HRT (n=27)
Calories (kcals) 1327.75 (£ 81.2) 1432.07 (£ 98.1)
Fat (g) 45.86 (= 3.8) 50.76 (£ 5.0)
Fat (% of kcals) 33.02 (£ 1.6) 32.16 (£ 1.7)
Cholesterol (mg) 166.89 (+ 14.2) 195.40 (% 29.6)
Saturated Fat (g) 14.77 (£ 1.4) 16.70 (£ 1.9)
Vitamin E (cc-tocopherol equivalents) 9.93 (£ 1.7) 8.79(x1.1)
Vitamin A (RE) 1191.81 (£110.84) | 1280.59 (+132.29)
Retinol (MCG) 602.51 (£ 59.5) 656.71 (£61.1)
B-carotene IMCG) 3111.35(£385.9) 3318.97 (£ 590.2)
Lutein (MCG) 3494.35 (£ 636.8) 2745.19 (= 500.6)
Calcium (mg) 826.5267 (£ 86.6) 901.56 (£ 77.5)
Iron (mg) 11.45(=1.1) 12.31 (£0.9)
Dietary fiber (g) 12.32 (£ 1.1) 12.71 (£ 1.0)

Values represent least square mean = SEM. There were no significant differences among

groups.

Table 8a. Vitamin E Intake with Diet and Supplements by HRT Use. Comparison of all
groups: No Hormone Replacement (NHRT), Estrogen Only (EO), and Estrogen and

Progestin (E/P).

NHRT (n=31) EO (n=10) E/P (n=21)
Vitamin E from Diet (mg) 1500(x22) 13.97 (£3.5) 11.86(x1.3)
Vitamin E:Supplements (mg) 15726 (+48.5) | 5444 (x£30.7) | 22412 (£81.1)
Total Vitamin E (mg) 15849 (£44.1) | 64.57 (=28.0) | 234.80 (£ 68.5)

Values represent least square mean + SEM. There were no significant differences among

groups.

Table 8b. Vitamin E Intake with Diet and Supplements by HRT Use. Comparison of No
Hormone Replacement Therapy (NHRT) Group to Hormone Replacement Therapy
Group (HRT): Estrogen Only (EO) and Estrogen and Progestin (E/P) Groups.

NHRT (n=31) HRT (n=31)
Vitamin E from Diet (mg) 15.00 (£2.2) 12.59 (= 1.5)
Vitamin E from Supplements (mg) 157.26 (£ 48.5) 165.38 (£55.9)
Total Vitamin E (mg) 158.49 (=44.1) 179.91 (= 49.1)

Values represent least square mean = SEM. There were no significant differences among

groups.
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Table 9a. B-Carotene Intake with Diet and Supplements by HRT Use. Comparison of
all groups: No Hormone Replacement (NHRT), Estrogen Only (EO), and Estrogen

and Progestin (E/P).
NHRT (n=28) EO (n=8) E/P (n=17)

Dietary B-Carotene Diet (RE) 3432.88 1079.39 2778.21

(= 779.18) (= 262.16) (=910.94)
B-Carotene:Supplements(RE) 69231 1000.00 909.09

(= 192.31) (£ 500.00) (x 250.63)
Total B-Carotene (RE) 4088.02 2009.90 3822.57

(= 1188.05) (£ 492.90) (+ 1716.55)
Values represent least square mean + SEM. There were no significant differences among
groups.

Table 9b. B-Carotene Intake with Diet and Supplements by HRT Use. Comparison of
No Hormone Replacement Therapy (NHRT) Group to Hormone Replacement Therapy
Group (HRT): Estrogen Only (EO) and Estrogen and Progestin (E/P) Groups.

NHRT (n=28) HRT (n=25)
B-Carotene from Diet (RE) 3432.88 (£ 779.18) 2237.41 (£ 614.23)
B-Carotene from Supplements (RE) 692.31 (£192.31) 928.57 (= 215.20)
Total B-Carotene (RE) 4088.02 (£ 1188.05) | 3419.76 (£1340.36)
Values represent least square mean = SEM. There were no significant differences among

groups.

Table 10a. Dine Score of Three-Day Food Intake by HRT Use. Comparison
of all groups: No Hormone Replacement (INHRT), Estrogen Only (EO), and
Estrogen and Progestin (E/P).

NHRT (n=28) EO (n=9) E/P (n=17)
Dine Score 6.21 (= 0.31) 6.75 (£ 0.38) 5.62 (= 0.35)
Values represent least square mean + SEM. There were no significant differences

among groups.

Table 10b. Dine Score of Three-Day Food Intake by HRT Use. Comparison of No
Hormone Replacement Therapy (NHRT) Group to Hormone Replacement Therapy
Group (HRT): Estrogen Only (EO) and Estrogen and Progestin (E/P) Groups.
NHRT (n=28) HRT (n= 26)

Dine Score 6.21 (£0.31) 6.01 (£0.28)
Values represent least square mean £ SEM. There were no significant differences
among groups.
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Table 11a. Mean Scores of POMS Inventory Sub-scales by HRT Use. Comparison of all groups: No Hormone
Replacement (NHRT), Estrogen Only (EO), and Estrogen & Progestin

Range of Scores | NHRT (n=31) EO (n=10) E/P (n=21)
Tension-Anxiety (T) 0-36 6.97 (£ 0.8) 8.90 (& 1.6) 6.96 (+ 1.0)
Depression-Dejection (D) 0-60 5.20 (+ 1.8) 9.20 (1 2.8) 416 (£ 1.1)
Anger-Hostility (A) 0-48 481 (£ 1.0) 581 (1.7 4.65 (£ 1.2)
Fatigue (F) 0-28 7.63 (£ 0.9) 7.30 (£2.7) 5.24 (£ 1.2)
Confusion-Bewilderment (C) 0-28 4,66 (£ 0.7) 6.18 (+ 1.6) 4,25 (£ 0.8)
Vigor (V) 0-32 18.23 (£ 1.1) 17.10 (£ 1.7) 18.00 (+ 1.7)
Total Mood Score (T+D+A+F+C)- (V) 0-168 11,13 (+5.0) 23.22(+£9.1) 6.11 (£6.3)

Values represent least square mean = SEM. There were no significant differences among groups.

Table 11b. Mean Scores of POMS Inventory Sub-scales by HRT Use. Comparison of No
Hormone Replacement Therapy (NHRT) Group to Hormone Replacement Therapy Group
(HRT): Estrogen Only (EO) and Estrogen and Progestin (E/P) Groups.

NHRT (n=31) HRT (n=31)
Tension-Anxiety (T) 6.97 (£ 0.8) 7.45(£4.7)
Depression-Dejection (D) 5.20 (£ 1.8) 590 (+1.3)
Anger-Hostility (A) 481 (£ 1.0) 5.06 (£ 1.0)
Fatigue (F) 7.63 (£ 0.9) 5,90 (+ 1.2)
Confusion-Bewilderment (C) 4,66 (£ 0.7) 4,94 (£ 0,7)
Vigor (V) 18.23 (£ 1.1) 17.69 (£ 1.3)
Total Mood Score (T+D+A+F+C)- (V) 11,13 (£ 5.0) 11.81(£5.3)

Values represent least square mean + SEM. There were no significant among groups.




Table 12a. Mean Scores for Self-esteem Scale by HRT Use. Comparison of all groups:
No Hormone Replacement (NHRT),Estrogen Only (EO), and Estrogen &

Progestin (E/P).

NHRT (n= 33 EO(n=11) E/P (n=21)
Self-esteem 8.62 (£0.2) 8.07 (£ 0.4) 8.56 (£ 0.2)
Values represent least square mean + SEM. There were no significant differences among
groups.

Table 12b. Mean Scores for Self-esteem Scale by HRT Use. Comparison of No
Hormone Replacement Therapy (NHRT) Group to Hormone Replacement Therapy
Group (HRT: Estrogen Only (EO) and Estrogen and Progestin (E/P) Groups.
NHRT (n= 33 HRT (n=32)
Self-esteem 8.62 (£0.2) 8.39 (£ 0.2)
Values represent least square mean + SEM. There were no significant
differences among groups.

Table 13a. Mean Scores for Experiences (Symptoms) Scale by HRT Use. Comparison
of all groups: No Hormone Replacement (NHRT), Estrogen Only (EO), and Estrogen

& Progestin (E/P).

NHRT (n= 16) EO (n=5) E/P (n= 16)
Experiences 50.38 (£ 2.8) 52.20 (£ 4.8) 48.13 (£ 2.0)
Values represent least square mean + SEM. There were no significant differences among
groups.

Table 13b. Mean Scores for Experiences (Symptoms) Scale by HRT Use. Comparison
of No Hormone Replacement Therapy (NHRT) Group to Hormone Replacement Therapy
Group (HRT): Estrogen Only (EQ) and Estrogen and Progestin (E/P) Groups.
NHRT (n= 16) HRT (n=21)
Experiences 50.38 (+2.8) 49.01 (1.8)
Values represent least square mean + SEM. There were no significant
differences among groups.
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Table 14. Factors Influencing Decision to Use HRT.

Not Somewhat | Moderately | Extremely
influential | influential '} influential | influential
at all (%) (%) (%) (%)

Health Concerns (M: 2.5)
Hysterectomy (n=22) 72.7 13.6 0 13.6
Relief of Symptoms (n=29) 20.7 6.9 31.0 41.4
Concern about Heart Disease (n=27) 222 0 44 .4 33.3
Concern about Osteoporosis (n=31) 6.5 16.1 25.8 51.6
Adbvice of Others (M:1.8)
Advice of MD/Health Professional (n=29) 10,3 6.9 34.5 48.3
Advice friend/co-worker/family (n=24) 83.3 8.3 8.3 0
Advice of partner (n=24) 95.8 0 " 4.2 0
Psychological-Social Factors (M:1.6)
Mood changes (n1=26) 69.2 3.8 7.7 19.2
Concern about aging (n=26) 42,3 23.1 23.1 11.5
Sexual problems (n=24) 79.2 16.7 4.2 0




Table 15. Sources of Information on Menopause

Least Somewhat | Moderately | Extremely
informative | informative | informative | informative
(%) (%) (%) (%)

MD/Health care professional (n=61) 9.8 19.7 459 24.6
Mother (n=48) 77.1 18.8 4.2 0
Radio/television (n=51) 33.3 33.3 21.6 11.8
Workshops or Conferences (n=50) 50.0 10.0 20.0 20.0
Books/Pamphlets (n=61) 13.1 16.4 27.9 42.6
Partner (n=27) 95.3 4.7 0 0
Friend/relative (n=48) 41.7 31.3 20.8 6.3

Table 16. Alternate Therapies Used to Treat Menopausal Symptoms.

Percentage Reporting Use (n=66)
Diet (n=1) 1.6
Exercise (n=3) 4.7
Massage (n=1) 1.6
Meditation (n=4) 6.3
Natural HRT (n=1) 1.6
Relaxation technigues (n=1) 1.6
Vaginal Creams (n=1) 1.6
Vitamins/Minerals (n=6) 94
Table 17. Reported Reasons For Not Using HRT.
%

Fibrocystic breast disease (n= 25) 4.0
Do not like to take medication (n= 25) 16.0
No risk factors/ no need to use HRT (n= 25) 20.0
MBD or health professional discourage use of HRT (n =25) 8.0
Do not want to have menstrual cycle (n= 25) 4.0
Too costly (n= 25) 4.0
Cannot remember to take medications (n= 26) 7.7
Breast cancer (n= 26) 3.8
Family history of breast cancer (n= 25) 11.5
Family history of cancer other than breast cancer (n= 25) 4.0
Fear of breast cancer (n= 26) 3.8
Concern about uterine or ovarian cancer (n= 27) 7.4
Concern over cancer in general (n=26) 15.4

Total of cancer related concerns 45.9
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Table 18. Correlations between variables in study

Serum Lipoproteins
Serum HDL number alcoholic drinks/month 267*-
Serum HDL Body Mass Index (BMI) -.308*
Serum HDL Waist-Hip Ratio -.342%*
Serum HDL ORAC -.248*
Serum HDL Serum Lutein .248*
Serum HDL Body Weight -.309*
Serum LDL a~tocopherol/LDL ratio -.269*
Serum LDL LDL B-carotene (mol/mol) LDL -241*
Serum LDL Body Mass Index (BMI) 265*
Serum LDL Body Weight 262*
Serum LDL Serum retinol .362**
Serum triglvcerides Bodv Mass Index (BMI) 354%*
Serum triglycerides Serum retinol 325%
Serum triglycerides Waist-Hip Ratio - 315**
Serum tniglvcerides Maximum diene formation -.303*
Serum triglycerides Rate diene formation -277*
Serum triglvcerides LDL B-carotene (mol/mol) LDL -261*
Serum triglycerides Body Weight .294*
Antioxidants
Serum a-tocopherol Vitamin E supplements 270*
Serum a-tocopherol Total vitamin E intake (diet & supplements) .289*
Serum a-tocopherol Rate of diene formation -.366**
Serum a-tocopherol a-tocopherol/LDL ratio T7T7**
Serum a-tocopherol LDL a-tocopherol (mol/mol LDL) .299*
Serum a-tocopherol Serum triglvcerides 381*
Serum a-tocopherol Total Cholestero/HDL Ratio .288*
Serum B-carotene LDL B-carotene (mol/mol) LDL 923*=
Serum B-carotene B-carotene/LDL ratio .884**
Serum B-carotene B-carotene from supplements .603**
Serum B-carotene o-tocopherol/LDL ratio 358**
Serum B-carotene Body weight -327%*
Serum B-carotene Body Mass Index -.273*
LDL a-tocopherol(mol/mol) LDL ORAC -.250%
LDL a-tocopherol(mol/mol) LDL a-tocopherol/LDL ratio .260*
LDL a-tocopherol(mol/mol) LDL Dietary vitamin E 443*
LDL B-carotene (mol/mol) LDL Total cholestero/HDL Ratio -.288*
LDL B-carotene (mol/mol) LDL Total B-carotene (diet + supplements) S541%*
LDL B-carotene (mol/mol) LDL B-carotene from supplements A08**
LDL B-carotene (mol/mol) LDL Bodv Weight -.391%*#
LDL B-carotene (mol/mol) LDL Body Mass Index (BMI) -.363**
LDL B-carotene (mol/mol) LDL Waist-Hip Ratio -.256*
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LDL B-carotene (mol/mol)LDL

B-carotene/LDL ratio

.967**

LDL B-carotene (mol/mol LDL) Dietary B-carotene .307*
LDL B-carotene (mol/mol) LDL Times exercise/week 292%
a-tocopherol/LDL ratio Rate diene formation -.544**
a-tocopherol/LDL ratio ORAC -279%
a-tocopherol/LDL ratio Vitamin E from supplements A443%+*
a-tocopherol/LDL ratio Total vitamin E (diet & supplements) 420+
B-carotene/LDL ratio Times exercise per week 291*
p-carotene/LDL ratio Dietary B-carotene 316*
B-carotene/LDL ratio Total B-carotene (diet & supplements) 494%*
B-carotene/LDL ratio B-carotene intake from supplements 331**
B-carotene/LDL ratio Body Weight 363%*
B-carotene/LDL ratio Serum LDL -.300*
B-carotene/LDL ratio Total cholestero/HDL Ratio -.301*
p-carotene/LDL ratio Times exercise per week 291*
Body Mass Index (BMI) Total Cholesterol/HDL Ratio 39]**
Body Mass Index (BMI) B-carotene/LLDL Ratio -.328%*
Waist -Hip Ratio Total cholesterol/HDL Ratio 377**
Rate diene formation ORAC 314**
Rate diene formation Total vitamin E intake (diet +supplements) -.264*
Rate diene formation Maximum diene formation .593**
Lifestyle Factors
Number drinks per month Total cholestero/HDL ratio -.264*
Number drinks per month minutes exercise/week .270*
Number drinks per month Lp(a) -255*
Body Weight Total cholesterol/HDL ratio 373%*
Food Frequency/Food Diary
Food Diarv: Total Calories FFQ: Total Calories 424+
Food Diary: Fat (grams) FFQ: Fat (grams) 414**
Food Diarv: Saturated Fat FFQ: Saturated Fat (grams) 454%*
Food Diarv: % calories from fat FFQ: % calories from fat 637%*
Food Diarv: Calcium (mg) FFQ: Calcium (mg) 579%*
Food Diary: Iron (mg) FFQ: Iron (mg) 414**
Food Diary: Fiber (grams) FFQ: Fiber (grams) 327**
Food Diary: Vitamin E FFQ: Vitamin E .588**
*p = <0.05 (2-tailed)
** p=<0.01 (2-tailed)
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Figure 2. Sources of information on menopause

( MD/Health Care Professional (70.5%) :E

E Mother (4.2%)
Media: Radio/TV (33.4%) E

o

Workshops/Conferences (40%)

Books/Pamphiets (70.5%) E

Friend/Relative (27.1%) E

o 20 40 60 80
Percentage responses: "Moderately or Extremely Influential”

129

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Figure 3. Reported reasons for not using HRT
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MATERIALS

Items: Purchased from:

food models Nasco, Fort Atkinson, Wisconsin

Nutritionist IVT™ Diet Analysis for Windows First Data Bank. San Bruno, CA.
(version 4.1) software

SPSS® (Statistical Package for the Social SPSS., Inc.

Sciences): Graduate Pack™ (Advanced Class 444 North Michigan Avenue
Version 7.0 for Windows) software Chicago, Illinois 60611

serum separation

Fisher Scientific, Pittsburgh, PA.

Plasma separation vacutainer tubes

Fisher Scientific, Pittsburgh, PA.

Nalgene cryovials Fisher Scientific, Pittsburgh, PA.
breakfast for subjects Bagelry, Durham, NH
Market Basket, Lee, NH
Optiseal tubes (#362185) Beckman Instruments, Inc..
Fullerton, CA.
Acrodisc filters Fisher Scientific, Pittsburgh, PA.
Folin-Ciocalteau reagent Sigma Chemical Company,
St. Louis, MO?
HPLC-grade hexane VWR Scientific, Boston, MA.
HPLC- grade methonol VWR Scientific, Boston. MA.

Methviene chloride

VWR Scientific, Boston, MA.

HPLC- grade ammonium acetate

Fisher Scientific, Pittsburgh. PA.

Borosilicate amber glass vials

Scientific Specialties Service Inc.,
Randallstown, MD.

ultrapure gas, N, Northeast Airgas, Manchester, NH
pipetman adustable pipettes Rainin Instrument Co., Wobum. MA.
pipet tips Fisher Scientific, Pittsburgh, PA.

petroleum ether

Fisher Scientific, Pittsburgh, PA.

Macra™ Lp(a) Enzyme Immunoassay Kit

Strategic Diagnostics, Newark,
Delaware

Milenia™ Progesterone EIA Kit

Diagnostic Products Corporation,

(Catalog # 336-10)

Los Angeles, CA.

Estradiol ELISA Test Kit Neogen Corporation, ELISA
Technologies®Division,
Lexington, KY.

Tnglyceride (INT) Enzymatic Kit Sigma Diagnostics, St. Louis, MO.

Sigma Diagnostics, St. Louis, MO.

Cholesterol Enzymatic Kit (Catalog # 352-20)
HDL Enzvmatic Kit (Catalog # 352-3)

Sigma Diagnostics, St. Louis, MO.

* All other necessary supplies and equipment for the LDL isolation, and the LDL protein and
oxidation measurements, were made available in the laboratory of Dr. Robert Nicolosi at the

University of Massachusetts, Lowell, MA.
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UNIVERSITY OF NEW HAMPSHIRE

Department of Anirnal and Nutritional Sciences -
College of Life Sciences and Agriculture .
Kendall Hall
Durham, New Hampshire 03824-3550
UNH WOMEN'S HEALTH STUDY

Women'’s health issues have taken the spotlight in the 1990°s. More research is being
done in the areas of heart disease, osteoporosis, and cancer in order to improve the quality
of life for women. Last summer 367 women participated in the UNH Women's Health
Study bere at the University of New Hampshire. We would like to expand this study
population by inviting the Plymouth State College community to join us in our efforts.

You, or someone you know, are invited to participate in our ongoing research study on
women’s health issues. The study covers areas such as physical, emotional, and social
kmsforwomhndaywday.ll'hismmﬂyuﬂleomistoﬂ!nem.

The first part of the study is s comprehensive questionnaire, for women age 35 and over,
covering many aspects of women’s bealth and will take approximately 20-30 mimites to
complete. The individual responses to the questionnaire will remain confidential.

The second part of the study will involve an cbservational study investigating the effects
of hormones on the risk factors associated with heart disease in postmenopausal women.
The study will involve a diet history questionnaire and a blood test to analyze serum kpids,
antioxidant nutrients, and coagulation factors as they reiste to physiological and mutritional
well being. Women who are nonsmokers, between the ages of 50-65, and interested in
learning more about this part of the study, may indicate so by checking the appropriate
box on the attached sheet and they will be contacted by phone to determine eligibility. All
information gathered will remain confidential and participants will receive results of their
blood cholesterol, lipid profile, blood type and dietary analysis for their participation.

The third part of the study involves an interview on relationship and sexual issues.
Women 35 and over who are interested in participsting, may indicate so by checking the
sppropriate box on the attached sheet and they will be contacted with further information.

If interested in any or all of the components of this phase of the Women’s Health Study,
please check the appropriate box(s) on the attached sheet. If you are ineligible because of
age or gender please pass this invitation on to someone eise who may be interested in
participating in the study. Feel free to address you questions to any of the undersigned.

Sincersy yours, -
Hrictus MGBiherr  Hovat G.iLalcaey

Kristine M. Baber, Ph.D. (862-2151) Karol Lacroix, Ph.D (862-3007)
Cturees Hutt. b
Kathryn , MB.A_ (862-2001) Ruth A Reilly, M.OE,, R D. (862-2573)

oo

Joanne Curran-Celentano, PhD. (862-2573)
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UNH WOMEN’S HEALTH STUDY

Please indicate by checking the appropriate box/s your interest in participating in gay or all
parts of the study and return in the enclosed eavelope.

1 (sign your name) am
interested in participating in the following parts of the study:

[J Partl: HEALTH QUESTIONNIARE (Age 35 and over)
[J Panl: MENOPAUSE STUDY (Age 50-65)
O Part III: RELATIONSHIP & SEXUALITY INTERVIEW (Age 35 and over)

Name

Home Address

Home Phone

Work Address

Work Phone
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UNIVERSITY OF NEW HAMPSHIRE

Department of Animal and \utntional Sciences
College of Life Savences and Agniculture
Kendall Hall

Durham. New Hamphure 03624-3590

UNH WOMEN'S HEALTH STUDY

Dear Participant,

Thank you for agreeing to participate in the Women's Health Study at the University of
New Hﬁshire. The study covers physical, emotional, and social issues for women in
~ society today.

Please do not include your name or any other personal identifiers on the questionnaire to
help ensure the confidentiality of your responses. The code number on the questionnaire
will be used only if you participate in other parts of the study. If there are any questions
you feel uncomfortable responding to, simply skip those items and continue on with the
remainder of the questionnaire.

After you have completed filling out the l}u&onnme please place it in the large self-
addressed envelope provided and mail. If you would like to receive a summary of the
results of the study when available, please complete the enclosed self-addressed postcard
and mail (please do not mail the postcard with the questionnaire).

Please feel free to address your questions to any of the undersigned.

Sincerely yours,

Kristine Baber, ﬁ (862-2151)

Kathryn , M.B.A. (862-2001)

Jonsese Gomac. Sfbas

Joanne Currap-Celentano, Ph.D. (862-2573)
Karol Lacroix, Ph.D. (862-3007)

B9

Ruth A. Reilly, R.D. (862-2573)
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Physiological Effects of Menopause

Objectives: ‘ )

The objectives of this study is to determine if there is a relationship between
hormone status, diet, and exercise and the risk of beart disease and stroke. We will
evaluate this by measuring the levels of lipids, clotting proteins, hormones and vitamins in
the blood of women who chose to use hormone replacement therapy and those who do
not.

Protocol:

) B You will be notified if qualified for this phase of the study.

2. An appointment will be scheduled for you to have a fasting blood sample drawn.
A trained phlebotomist will perform the blood draw from your arm (anticubetal
vein) and approximately 20 ml (2/3 o0z.) will be taken.

3. You will be given juice and a snack and asked to remain seated for about 15
minutes to assure that you are comfortable following the blood draw.

4. Your height, weight and waist/hip ratio will be recorded. _

5. You will be asked to complete a three day food diary and a health habits-history
questionnaire.

Risks Associated with the Study:

There are very few risks associated with the blood draw procedure when taken by
a trained phlebotomist. Occasionally, a hematoma (black and blue mark) will resutt if the
phelbotomist has difficulty getting the specimen or if pressure is not properly applied
following the process. If the subject is anxious on rare occassion she may feel Light
headed or faint. In the event that this happens, please notify the plebotomist, place your
head between your knees and smelling salt will be administered.

INFORMED CONSENT

PLEASE READ THE FOLLOWING STATEMENTS AND RESPONDE AS TO
WHETHER YOU ARE WILLING TO PARTICIPATE:

1. 1 understand that the use of human subjects in this project has been approved by the
UNH Institutional Review Board for the Protection of Human Subjects in Research.

2. I understand the scope, sims and purpose of this research project and the procedures to
be followed and the expected duration of my participation.

3. I have received a description of any reasonable foreseeable risks or discomforts
associated with my being a subject in this research, had them explained an understand
them.
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4. 1 have received a description of any potential benefit that may be accrued from this
research and understand how they may affect me and others.

S. Tunderstand that the confidentiality of all data and records associated with my
participation in this research , including my identity will be fully maintained.

6. Iunderstand that my consent to participate in this research is entirely voluntary and
that my refusal to participate will involve no prejudice, penalty or loss of benefit to which I
would otherwise be entitled. :

_ 7. Ifurther understand that if I consent to participate, I may discontinue my participation
at any time without prejudice or penalty.

8. I confirm that no coercion of any kind was used in seeking my participation.

9. I understand that if 1 am injured or require medical treatment, I may seek treatment at
the University Health Services Center and will be charged for services rendered, unless
covered by paid student-heaith fee.

10. I'understand that if I have any questions pertaining to the research, I am encouraged
to call Joanne Curran-Celentano at 862-2573 to discuss concerns in confidence.

11. T understand that I will not be provided financial incentive for my participation by the
University of New Hampshire.

12. Tunderstand that I will be given a summary of my results and will be invited to hear
about the outcome of the research at the conclusion of the study.

L consent/agree to participate in this research project.
Date

signature of subject
Date

witness
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Health History Inventory

Subject # Date
Previous Study

Name DOB Age
Height Weight BMI
Waist Hip W/H Ratio

Menopause Information:
How long have vou been post?

Do you use any type of HRT? How long have vou taken it?
What type Dose

Time of day

Have you previously taken HRT? [f ves when/how long?
Hysterectomy? Y N When? Type?

Personal Health History:

Diabetes Hypertension Heart Disease
Thyroid Osteoporosis Breast Cancer

When is the last time vou had vour blood lipids measured?
Do you know the results? TC HDL LDL

Family Health History:

Diabetes Hypertension Heart Disease
Thyroid Osteoporosis Breast Cancer
High Blood Cholesterol
Medications: Do vou presently take either over the counter or prescribed medications (other than
HRT?)
Name of Drug Reason for Taking Dose Frequencv How long
Supplements:
Name of Drug Reason for Taking Dose Frequencv How long
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Code #
Group #:

Remember, if there are uestions you feel uncomfortable responding to, please
Jeel free to skip those dean':sygnd cona‘n'zce 6’1‘3 with thgemm'udcr 5‘0 the qﬁesa'gnnairc.

DEMOGRAPHIC AND HEALTH HISTORY INVENTORY
Today's Date:

Date of Birth:
Present Height: Present Weight:

Hispanic: Native American: Other:
Current Relationship Status:  Never married:
(check all that apply) Cohabitating: # Years:
Married: # Years:
Divorced: # Years:
: # Years:
Separated: # Years:
Widowed: # Years:

Highest Education Level: Please circle the highest grade in school you have completed or check the highest
degree you hold: 1 2 3 4 5§ 6 7 8 9% 10 11

High School/GED:

Associate’s Degree:

Bachelor's Degree: _____

Master’'s Degree:

Doctorate Degree or other professional degree

Present Occupation:

Health History
1.  Doyou presently have medical insurance? Yes No

2. Your primary health care provider is (check onej:
A gynecologist
A nurse practitioner
An internist

A family practitioner —
Other (Le. Naturopsthic physician)
3.  Inthelast five years have you been told that you have (check all that apply):
Diabetes — Heartdisease
High blood pressure ——_Kidney disease ——__Thyroid Disesse
Hardening of srteries —— Liverdisease Sexually transmitted
Biood clotting problems  ________ Stroke diseases
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4.  Number of pregnancies:
S.  Number of children and ages:

6.  Your age when first child was born: Your age when last child was born:

7.  Please check when you had your last:
Physical Exam

Mzmmogram

Pap Smear

8.  Briefly describe any probiems with pregnancies, labor, delivery:

9.  Age at first mammogram:
10.  List past surgical operations (with approximate dates):

Drug History

If you check “pes” 1o any of the following, please indicate the type of drug, your reason for taking it, and
how ofien you take it

1. Do you use any prescribed medications? Yes, No,
Name of drug Resson for taking/bow often

2. Do you use over-the-counter medication (such as aspirin)? Yes No
Name of drug Resson for aking/how often
3. Do you take vitamins/mineral supplements, herbs, or other beaith remedies? Yes No
Ngme &/cr gytrient Reasop for saking/how often

4. Do you currently smoke cigarettes? Yes ___ No___
If “yes™, the number of cigarettes, on the average, you smoke each day.
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S. Do you drink alcohol? Yes No,

If “yes” please indicate, on the average, the number of servings (serving = 1% oz hiquor or liquer; 12 oz

beer; or 4 oz wine) you consume:
Per month Per week Per day

Exercise Habits
(Please check which best represents your exercise routine. )

1. N
sfm"‘""zms.mmmaqmm)

&mSm:w&ﬁrWﬁmcmm
40min. __ 50min. __ 60 min.

Exm4msn-u&ﬁrw&maqn!to')_
~30min.__40min. __ SOmin. __ 60 min.

Emnssumsa'ukirw:bncqmlto)
20min. __30min.__40min. __ S0Omin. ___ 60 min.

40min. __ SOmin. __ 60 min.

2.  Number of years exercised at above rate:

3.  Briefly describe your exercise routine:

4. If you no longer exercise, why did you stop?

Diet History
1. Is your present weight your “usual weight™?

2 Do you believe that your present weight is a healthy weight foryou? Yes_ = No___
If you answered “no” what would you consider a healthy weight for you? ____

3. Are you onaspeculdxet? Yes__  No
If “yes what kind of diet?

4 Qmﬂntmymheﬁcsnbommﬁfstykmnywthinkmignhﬂmmmmiﬁm!hbm?
es
If “yes™, explain:___

S. Ilf).o“yy;?'knowofmyfoo&mwhdlywmdhgc? Yes____ No

6. Do you consistently limit or eliminate any foods or food groups from your diet? Yes_____ No
If “yes™, please explain:
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Menstrus! History
1. To the best of your recollection, how old were you whet: you first started your monthly period?

2. Within the last 12 months have you noticed any changes in your monthly period? Yes No
K“ys“plasemdthefoﬂow%gsﬁm:mdforachmletherspomethnmupondstoyom
experience at the present tire.

§

NNNNNNNN%
E S

AAAAAAAAg

My monthly period is less frequent than it used to be.
My monthly period is more frequent than it used to be.
My monthly period has decreased in number of days per month.
Mymomhlymodhnsmasedmmbcof&ys per month.
My monthly period blood flow is lighter than usual for me.
Mymonthly odbloodﬂowushav:ednnnsml for me.
momh.rl period, more clots are expelied in the blood.

Inmymomhlypmod.feweclosmupdledmthcblood.

3. At present ing an oral contraceptive? Yes No
If “yes”, B nnczrype' _ dose:

—--c-—n-n—--—-g
uuuuuuwu§

4. If you have used oral contraceptives in the past, how many years in total did you do 30?

s. Since you started menstruating, has your cycle for more than three months (other than
st e e cye mpped ( during
If “yes”, please explain:

6. According to the following definitions, which represents your present status?
Premenopausal (Regular menstrual periods)
Perimenopausal (In the last 12 months you have skipped your period or you have noted
changes in regularity or flow)
Menopausa! (No regular menstrual cycle for 6-12 months)
Postmenopausal (No menstrua! period for 12 months or more)
— _ Hysterectomy: At whatage?

Hormone Repiacement Thern Histo
1. Do you presently take any of the following?: Yes, No,
Brand Dose When did you begin?
Estrogen
Estrogen and Progesterone
esterone
Testosterope (iLe. Estratest)

If yes” please answer questions #2, 3 and 4.
no” please answer questions #3, ’4, S and 6.
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2 Plasemdxwebycu'chn'gﬂ‘LS or 4 o what extent each of the following factors influenced your

decision to take hormone
Not influential Somewhat Moderately Extremely
atall influential  influential  influential

Hysterectomy 1 2 3 4

Relief of physnal menopausal symptoms (hot flashes,
urinary tract problam.vapmldryness,ac.) 1 2 3 4
Concern about beart disease 1 % g :
Concern about osteoporosis 1
Advice of M.D. or other health professional 1 2 3 4
Adweeofﬁuadlmlﬁmgznnbe 1 2 3 4
Advice of partner 1 2 3 4
Mood changes 1 2 3 4
Concern about aging 1 2 3 4
Sexual problems 1 2 3 4
Other: 1 2 3 4
3. Please indicate by circling the responses 1, 2, 3, or 4 to what extent the following sources have provided
you with information on menopause:
tformarive informative informative informative

MD or other health professional 1 2 3 4
Mother 1 2 3 4
Radio/ television 1 2 3 4
Workshops or conferences 1 2 3 4
Books, pamphlets 1 2 3 4
Partner 1 2 3 4
Friend or relative 1 2 3 4
Other (please explain) 1 2 3 4

4 Anthaeanyoﬂnthaapnsywmefwmmofmmdm(mcbsmgew
supplements, meditation etc)? Yes No____
If “yes™, please explain:

S.  Explain why you have ghosen not to use hormone therapy:

6. Have you taken HRT in the past? Yes No
If “yes”, how long did you take it and why &d you stop taking 17
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10.

"

2

1

18

"®

-

m'_

RELATIONSHIP [ D m—
Are you currently in an intimase mlationship with SOMPONS you Would
defing 83 B PFIMEry Or GThUSive SMOtions! ancor sexssl parner?
0 you 8newered “No” skip 10 Quastion 11) Yes "o
“.N.‘ﬁ“m! .—-‘ Sermale
How long have you been in this relationship?
FOR THE POLLOWNNG QUESTIONS, PLEASE CIRCLE THE RESPONSE
THAT MOICATES BEST NOW YOU SEE YOUR RELATIONSMHP.
ot ciose Someowtmt Somewtat Emeraly
2 genersi. how ciose do you fes emotionalty 10 your parer? sl | Gown | Wews | owe __1“
Average Anaseme
How much confict is there in your reistionship? Nore Vary Stie amourt Very much snout
Vary Somawtet Fairly ighty
How comminsd are -] n this uncorynined | yommited | Neursl Commined | Corrynited
n . how antisfied gre with ? | desatefed { disessefied Sigutral syl sunigfiec
Very Somewhat Somewtat Very
Monts fow of { Mess most of| Mests ofl Of
How well 0SS YO DEFtNer MBe! your emational needs? Not at off my nesds My nesds ry needs
teats tow of | Mess most of] Mests s of
How wel doss yOr partner mMeet your sexusl Needs? Not st af My nesds my reeds My needs
POR THE FOLLOWING QUESTIONS, PLEASE CIRCLE THE RESPONSE
THAT BDICATES HOW FREQUENTLY YOU PARTICIPATE IN THE
FOLLOWING SEXUAL ACTMITES. _
tssstean | -Sunesa
m Not ot o wosk Dady |
Lans tan 13umess
Xssing Notetel | orcetwesk wesk Dody
lesstwn { 1S¥nesa
Magtrdation Mot s o woak Daly
Lass e Sumesa
w Not at af ok Dady |
Lessten | 13%nese
e L soo | owy |
assten | 1-30mess
w Not &t &l ok E—.
Less ®an Stimesa
ANl INSroourse ot et af 3 Dady
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SELF Code #

- Group &

DIRECTIONS: PLEASE READ EACH OF THE STATEMENTS LISTED

BELOW AND INDICATE HOW MUCH YOU PERSONALLY AGREE WITH

EACH STATEMENT 8Y CIRCLING THE APPROPRIATE RESPONSE.

Svongly Svongly

HOW DO YOU FEEL ABOUT YOURSELF AS A PERSON?..... Disagres | Disagree Agree Agree
1. | FEEL THAT | AM A PERSON OF WORTH, AT LEAST ONE ON EQUAL

BASIS WITH OTHERS. 1 2 3 4
2| FEEL THAT | HAVE A NUMBER OF GOOD QUALITIES. 1 2 3 4
3. ALL IN ALL. | AM INCUNED TO FEEL THAT | AM A FAILURE. 1 2 L) 3
4. 1 AM ABLE TO DO THINGS AS WELL AS OTHER PEOPLE. 1 2 3 4
S. | FEEL | DO NOT HAVE MUCH TO BE PROUD OF. 1 2 3 4
6. | TAKE A POSITIVE ATTITUDE TOWARD MYSELF. 1 2 3 4
7. ON THE WHOLE. | AM SATISFIED WITH MYSELF. 1 2 3 4
8. | WISH | COULD HAVE MORE RESPECT FOR MYSELF. 1 2 3 4
9. | CERTAINLY FEEL USELESS AT TIMES. 1 2 b 4
10. AT TWMES | THINK {| AM NO GOQD. 1 2 s 4
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EXPERIEENCES OOD e
OMECTIONS: PLEASE READ THE FOLLOWING STATEMENTS AND CIRCLE T™E IRAMBER YOU PEEL CORRESPONDS TO YOUR

) DPERENCES AT THE PRESENT TISE OR WITIGN THE LAST 82X MONTHS.
- :.].'-4--_'9_-'.'_-2.

1. CHANGES I MY BOOY TEMPERATURE THAT MAXE ME FEEL COLD. OR MOT AND FLUBHED BN T™E SACE. 1

§ Als CXPEARNCENG OR HAVE RECENTLY EXPERIDNCED...

2 SWEATING DURNG THE NIONT. 9

8. VAGINNAL DRYNESS CALSING PAN. SORENESS. OR DXISCOMPORT DURNING SEXUIAL ACTMITY. 9

4. LACK OF PRUNESS I MY VAOMAL MUSCLES. . 1

0. VAGINAL INCLUOING YEAST INFECTIONS. i 9

6. PEELINGS OF LIONT MEADEONESS. 1

7. SENSATIONS OF SICKNESS TO MY STOMASH OR MAUSEA. 1

0. TENSION AND PAM IV WY MEAD (WEADACHES). ]

0. NOTARLE CHANGES N MY MEART'S BEATING PATTERN. . ]

0. CHANGES W SLEEP PATTEANS INSOMNIA). 1

11. CHANGES W MY BODY LIMES SUCK AS TINGLINO. SUMSNESS. L]

) lo

12 MORE FREQUENT PASSING OF WATER (URINATION). 1

13 MORE PAWFLA PASSING OF WATER (URTNATION). 1

4. ACCTOENTS N PASSING WATER (URINARY INCONTINENCE). 1

15. SORGETFULNESS AND A LACK OF AEMEMBERING. 1

16. LOW ARCUSAL OR EXCITEMENT DURING SEXUAL ACTMITY. 1

3333333350999 133333333540!

17. JI0H LEVELS OF AROUSAL OR EXCITEMENT DURING SEXUAL ACTMITY. 1 3 4
18. ANEED EOR LONGER PERIOD OF STIMULATION TO ACHIEVE ORGASM. 1 3 4
19. LESS PRECUENT ORGASMS THAN IN TWE PAST. 1 3 4
20. MORE FRECUENT ORGASMS THAN IN TWE PAST. 1 3 4
a.mszmumpm. 1 3 | s
82 MORE NTENEE ORGASMS YMAN IN THE PAST. 1 3 )
23 PANAR OROASMS. ' 1 3 .
84 SLEPDRO DURNG OR AFTER INTERCOURSE. 1 s |
$5. S OR BURNING DURING SXTERCOURSE. ’ s 3 4
85 LESS OITEREST 04 SEXUAL ACTMITY. | 315
27. MORE INTEREST B SEXUAL ACTIVITY. 1 s | s
28 PXTREUE CHANGES I MY MOOOD. 3 3] o
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OWMECTIONS: BELOW I5 A LIST OF WORDS THAT DESCRIRE - .
FEELINGS PEOPLE HAVE. PLEASE WEAD EACH ONE

CAREFULLY AND CIRCLE THE NUMBER THAT BEST DESCRIBES

YOUR ANSWER.

HOW YOU HAVE BEEN FEELING DURNG THE PAST WEEX
INCLUDING TOOAY.. noteas] A

1. FRIENDLY

mm.m

& TENSE

3. ANGRY

4. WORN OUT

8. UNNAPPY

6. CLEAR-HEADED

7. LIVELY

8. CONFUSED

§. SORRY FOR THINGS DONE

10. SHAXY

11. LISTLESS

12 PEEVED

13. CONSIDERATE

. 14.8AD

15. ACTIVE

18. ON EDGE

17. GROUCHY

18 BLUE

18. ENERGETIC

20. PANCKY

21. HOPELESS

22. RELAXED

23. UNWORTHY

24. SPITEFL

25. SYMPATHETIC

26. UNEASY

27. RESTLESS

£8. UNABLE TO CONCENTRATE

29. FATIGUED

80. HELPRLR.

oooooooooooooooooooooofooﬂooqooooooo

‘-‘““‘d,‘ddd“‘d““‘.‘“d““““

dliajaajalaalaafaajajalaajaaaajaajajajojaajaaajajalds |a

hLL@LLmLLLLLmthmLhLFLLLLLLhLLLmL

fo o le u\umpom. oJoLumm ™ oLoLuFnLumL.hLumLumL.mLummmhn
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3 NERVOUS

MOoOoDS

5»

»
2

__ABt 1 Exvemely

3S LONELY

38 MISERABLE

3?7 MUDOLED

30 CHEERFUL

3% BTTER

40 EXHAUSTED

41 ANXIOUS

42 READY TO FIGHT

43 GOOD-NATURED

44 GLOOMY

45 DESPERATE

48 SLUGG!ISH

. 47 REBELLIOUS

48 MELPLESS

45 WEARY

80 BEWILDERED

$1 ALERT

82 DECEIVED

83 FURIOUS

&4 EFEICIENT

85 TRUSTING

88 FULL OF PEP

§7 BAD-TEMPERED

§8 WORTMLESS

50 FORGETFUL

60 CAREFREE

€1 TERRFIED

2 GUILTY

3 VIGOROUS

64 UNCERTAIN ABOUT THINGS

€S BUSHED

obhomhmhoookoorooowmrprokrkrom#

“d“d"‘A“‘Jd-““-‘d“““““d‘

rmhmmmthPLRmFWRRNMhLMmmmTLLhMLmE

F“ o fo .Fuu;L o [oo Joo Joo foo oo Joo foo ..L.. o [w | .u.L-..i...mL. .L- o |o

ajajajnajajajaajaafaajajaafaaaalajaaafafajainia e &b a
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Umm*smmm

?

1.

Fooo ;DiARy

MEAT - POULTRY - FISH: Indicats spproximets sizs t ¥ o wuight is cunens
of the serving. hm.hﬂh-’m.-.n‘:'-(;lz?. .

CAERSE: Madicas Lind, sumber of eunces, eubic inches, or slisss and whather & & made
tom wiok ailk, gt skin or b low enlerie.

CEXEAL: Specily kind, whather sscked or dry, nd messured or antineed b trms of anps
oromom. - . d .

SRAEAD anf ROLLS: Mumu—.wummﬂu
Gickams of slions, or sise s Inches. Remember © fncluds I

g your dmaription any bunsr o
BEVERADES: Inciude overy fum you Grink inclufing water. B¢ sure @ record wronn and
augsr wed ia W ond enffes, whather juics are Sensiansd or snswestensd ead whather s0R
driais we dint & veguler. :

PATS: Rananber 19 socord ! the bumar, ad e -
oy ‘-'ph.cl -y i wsad s evoking

VITANOX sadice MONERAL SUPPLEMENTS: Sadicats -
o . gpe and qumity esasemed and

MEDICATIONS: Indicase same and prascribed dosags.
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TIME

M'S | LOCATION

FOOD ITEM

AMT.

DESCRIPTION

CODE
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HEALTH HABITS AND DIET QUESTIONNAIRE

mﬂ?:hmnbzwlm sbox about your , environment, and habits, which
e A T L
s L-[0-[T) i
FWMW(M&MM)
T JTIITO T |
NERNNENEEINNRNRRENES R
sworss. (LTI T T[T TTTTTTTTTT] P
[TTTTTITTI) [ [T |
o ((TD0) -[0J-CTTT) s
memone. ([ ] | B
) | "
|
I.W}mmywhmn?w__L:_L':_ —————
2 How oid are you? _._ yesrs {ll —
3 Sex: 1. Male 2__ Female ( -
e |
:mdﬂup-mm 6 — Paciic kiander - i
5. P sk e s e bt et L
6 Howmllareyou? ___feet___fnches 7. How mach do you weigh? ___ pounds =..
8 Do you smoke cigarettes now? 1 _No 2__Yes :"n -
la e

IF YES: On the everage, about how many cigarettes 8 day do you smoke now? . cigaretses

Version S2.1, October, 1987. SRIEF.
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9. During the pest year, have you taken any vitamins or sinerals?

|
1—No 2 Ves, fairy reguiarly 3 Yes but not regularty M Yeu, = = n -
What do you ke faisly regularly? OdﬂLISFDAY.WEE‘K. ' }
Multiple Visrmins o l
One-e-day type pills per I —
Stress-tabs type pills per | Jp—
peutic, Theragran type pills per How many milligrams ® m——
Other Vitowming or JUs per pill?
Vitamin A pills per U per pll) o
Vitamin C pills per mg per pill L
Vitamin E pills per U per pill f
Calcium ar dolomite pills per mg per pll ] -
Other What?) 1 __Yast 2__Selenium 3._2inc .. _bon 5. Bemcaromwene
6 ——Cod liverall 7 ___ Other » -
Pissse list the brand of multiple vismirvmineral you wsually teke: i c
e

10. This section is about your sl esting habits. Thinking back over the past yusr, how ofsen do
wsually et the foods listed on the aext page? e

First, check (/) whether your usual serving size is small. sedium or large. (A snall portion is
about one-half the snedium serving size shown, or less; & large portion is about one-and-e-half
tnes as much, or more.)

Then, put a8 NUMBER in the most appropriste column o indicate HOW OFTEN, on the average,
you est the food. You may eat bananas twice ¢ week (put a 2 in the “wek” column). if you never eat
the food. check “Rarely/Never.” Please DO NOT SKIP foods. And plesse BE CAREFUL which coi-
WMn you put your answer in. It will make & big difference if you ssy “Hamburger once a dsy”
when you mean “Hamburger ance & week”!
One item says “in sesson.” Indicate how often you est this just in the 2-3 month time when that
food is in season. (Be careful about overestimating here.)
Plaase look at the exsmple below. This person

1) eats a medium serving of aantaloupe once a week, in season.

2) has ¥s grapefruit about twice 8 month.

3) has & small serving of sweet potatoes sbout 3 timnes a year.

4) has a large hamburger or cheeseburger or mest loaf about four times s week.

5) never eats liver.

EXAMPLE: Yeour How oftan?
Modixm
it - EEE YL
Cantaloupe (in sesson) un&;m - [}
Grapefruit (L] -
Sereet potatoes. yams Y cup b}
{Hemburger. cheescburger. swet los! } madivm s
Liver dox. 4
3
OR

OFFICE USE
Q. mgorfU: 1230100 2+200-290 $=400-500 4=3000 S=3000 ¢=30.000 7=20,00025000 $=30000 9=Unk

On the following two pages. =~~~ ¥ respondent pinces a chackmerk in the “Mow ofeen” cokamns,
wde the for chamscaers forench 5, Mo Shh . de wet empuir “D1%, ence. inemed. code 99, Not Seawed. If
faod es follows: ) MoS sespondent does ot check & portion sise. do met impue
N NSW ™o edium. but code “9°.
Nev-5
v
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Jo

Mot Yeour How efm? OFNCT USE
e RHH
[ FRUITS & VEGETANES ot
EXAMPLE - Apples. sppiessuce. peers (1) or hcup
[Apples appiessuce. pears Q)orvicsp n
‘fﬁ?&_@’ ¥ medium 1
‘ } svedivm »
] 3
| Grapefruit 2
n
]
»
o
-4
5
s
Carrots. or mined vegetables containing casrots ¥ eup »
Green salad 1 mned. bow! ©
Salad dressing. snsvonnaise (induding on ssndwiches) |2 Thisp. e
French fnes and fried potatoes % cup n
Sweet potatoes. yams Y cup »
{ Other potatoes. incl. boiled. baked. potato salad. ashed (1) or 1y cup n
Rece —_— Xcup Y
| MEAT, MIXED DISHES, LUNCH ITEMS $IMIL]! {De{WkiMo] Yr [Nv
Hambyrgers. cheeseburgers. mest loaf 1 medium »
Beet—qteaks. rossts 4oz P
Al-dmwgg writh carroes. other vegrtables 1 cup o)
Liver, induding chicken hivers 4 02. n
| Pork. indudm, . FORSES 2chopsordoz. =
Fried chicken 2sm. or 1 ig. piecel »
Chicken or turkey. rossted. stewed or broiled 25m. or 1 lg. peece o
Fred fish or fish sandwich 4oz or1sand. ©
Orher fish. broiled. baked daz. )
| Spaghetti. lasagna. other pasta with somato ssuce 3 cup s
{Hotdogs 2dogs »
__Hlm.hmhmﬂ 2 alices o
Vi ble . bie beef, minestrone, tomato 1 aned. bowl ©
| BREADS / SALTY SNACKS / SPREADS SMIL] {De[WkiMo! Yz INv
White bread (including sandwiches). bogels. etc.. crackers {2 sbices. 3 cracks n
Mhudm__:_;_dmg whale wheat, rye, pumpernicke! 2 slices »
| Com bread. com muffins. com tortillas ] sned. piece n
 Salty snacks (such as chips. popeorn) 2 handfuls s
Peanuts. peanut butter 2 »
an breed or rolls 2 pats >
Butser on bread or rolls 2 e
BREAKFAST POODS $MIL] |De{WkiMol YriNe
High ﬁn.hmaﬂmb.w'rhn 1 med. bowi n
[Fighiy forsfed cereais. moch as Procuct 19, Tota. or Most 1 med. bow s
Other cuid cereals. such ss Comn Flakes. Rice Krispies med. bow] »
Cooked cereals Med. bow! o
- — Tl degp - medin -
Bacon 2 sbices n
Seusege 2 patties or binks =
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Modi Your Mowelten? OPRCE UST
o ==t a2l
SWEETS $MIL g z ! | ;
ice aesm 1 scoop »
| Doughnusts. cookies. cabes. pastry 1 pc. ov 3 cookies| ©
ot 1 med_sbce P
Chocolate aandy emall bar. 1 o2 n
DAIRY PRODUCTS. BEVERAGES SPDAIL| [De WMol ¥r |Nv
Cheeses and chevse spreeds. not induding cottage 2elices or 202 » F_
[ Wikcie ok a7 d bevs. with whole silk (not ind_en ceveal) |8 oz glass 1 e
2% milk and bevs. with 2% milk (not incl. on cereal) S cz- glass 5
Sidimn silk. 1% milk or butkermilk (not inci. en cereal) Soz. glass »
Regular soft drinks (not diet) 12 az can or botte »
Beer 12 e an ox botte o
 Liguoe 1shot =
Milk or cresm in coffee or s 1 Thisp. »
Sugar in coffee or tes. or on ceveal 2 o
1 2 3 R
Galdom/Never Sumstines  Obuw/Alweys
11. How often do you eat the skin on chicken? o -—
How often do you eat the fat on meat? e -
How often do you add salt % your food? L] -
How often do you add pepper o your food? » -—
12. Not counting salad or potatoes, sbout how many servings of .
? ——————
wegetables do you eat per day or per week? per e
13. Not counting fuices, how many servings of fruits do you
usually eat per day or per week? _— r—— I
c—
P

THANK YOU VERY MUCH for teking the time 0 fill out this information.

Reviewed by
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Coding Sheet (5-29-96)

Coder

- 38

LINE 1}
umn # Variable

1-5 Subject #

6 Group #

78 Age

9-11 Weight

12 Ethnicity

13 SPACE

14 Religion

15 Relationship Status
(pever married)

16-17 Relationship Status
(Cohabitating)

18-19 Relationship Status
(Married)

LINE 1

20-21 Relationship Status
(Divorced)

2 SPACE

23-24  Relationship Status
(Remarried)

25-26 Relationship Status
(Separated)

27-28 Relationship Status
(Widow)

29 Highest Educational Level

30 Present Occupation

31 Present Occupation

(health related)

32 Medical Insurance

33 Primary Healthcare Provider

34 SPACE

D 41
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If no answer given code 0's”
s Disbetes __
36 Gastrointestinal Disorder _
37 High Biood Pressure —
Hardening of Arteries —_—
39 Blood Clot Problems —_
40 Gall Bladder disease _
Heart disease -
42 Lungdiscase _
43 Kidney disease -
LINE1
4 Liver disease —_
45 Stroke _—
46 Ulcers -
47 Cancer P
48 Thyroid disease —_—
49 Sexually transmitted diseases _
S0  Elevated cholesterol _
Sl Arthritis —
52 Asthma/Allergies —
s3 Hyperlipidemia —
54 Osteoporosis —
55 Other —_—
56 SPACE
57-58 Number of Pregnancies —_
Line 1
§9-60 Number of Children —_—
61 Number of Children (Young child) —_
62 Number of Children (Teens) —_—
6364 Number of Adult Children —_—



DINE Scoring Sheet for 3-Day Diet Analysis

Date:

Subject No:__
Researcher:

Selected Criterion Possible | Criterion Possible | Subject’s
Nutrients Score Score Score
Total Calories Within 10% of | +1.0 Less than -1.0

ICL for 1,000kcal or

individual >50% of ICL
Protein 10-15% of total | +1.0 <6% ICLor |-1.0

kcals >30% ICL
Total Fat >45% ICL -1.0
Saturated Fat <10% of total +1.0

calories
Monounsaturated | <10% of total +0.5
Fat calories
Polyunsaturated | <10% of total +0.5
Fat calories
Complex 45-80% of'total | +0.5 <25% ICL or | -0.5
Carbohydrates kcal >80% ICL
Dietary Fiber 20-35 grams +0.5 <12 grams -0.5
Added Sugar <10% of total +1.0 >20% ICL -1.0

kcals
Cholesterol 300mgorless | +1.0
Sodium 500-2400 mg +0.5
Potassium 2000-5625 mg | +0.5
Vitamin A 800 RE or more | +0.5
Vitamin C 60 mg or more | +0.5
Iron 15 mg or more | +0.5
Calcium 800 mg or more | +0.25
Phosphorus 800 mg or more | +0.25
Alcohol >95 kcal/day | -1.0

TOTAL

110.0

I | -6.0 l

ICL = Ideal Caloric Level

* Any value that does not fall within either of the given ranges is scored as 0
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Glossarv of Terms

Estrogen Replacement Therapy: Use of estrogen alone during menopause; typically not
recommended for women with a uterus because of increased risk of endometrial cancer.

Hormone Replacement Therapy: Term usually used to denote the use of estrogen in
combination with progestin during menopause. Also used as a generic term to denote any
use of postmenopausal hormone therapy, including estrogen alone or testosterone alone or
estrogen combination with progestin and/or testosterone.

Premenopause: the time when a woman is having regular menstrual cycles.
Perimenopause (Menopausal Transition): the time (usually a few years before the last
menstrual period) when cycles are irregular and that is accompanied by wide hormonal

fluctuations (239) which ends with menopause.

Menopause: defined as the last menstrual period and is usually diagnosed retrospectively
after 12 months of amenorrhea (240).

Postmenopause: the time after menopause
Total (simple) hysterectomy: removal of the uterus alone(241).

Total (simple) hysterectomy: hysterectomy with bilateral salpingo-oophorectomy:
removal of the uterus, both fallopian tubes, and both ovaries (241).

Salipingn-oophorectomy: removal of one fallopian tube and one ovary (241).
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Glossary of Abbreviations

a-tocopherol: alpha tocopherol

B-carotene: beta-carotene

BMI: body mass index

CEE: conjugated equine estrogen

CHD: coronary heart disease

CVD: cardiovascular disease

EO: estrogen only group

E/P: estrogen and progestin group

ELISA: enzyme linked immunosorbent assay
FFQ: food frequency questionnaire

HDL-C: high-density lipoprotein cholesterol
HHHQ: Health Habits and History Questionnaire
HRT: hormone replacement therapy

LDL-C: low-density lipoprotein

Lp(a): lipoprotein (a)

MI: myocardial infarction (heart attack)

MPA: medroxyprogesterone acetate.

NCEP: National Cholesterol Education Panel
NHRT: no hormone replacement therapy group
OC: oral contraceptive

ORAC: oxygen radical absorbency capacity
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POMS: Profile of Mood States Inventory
TC: total cholesterol

TG: (triacylglycerol) triglyceride
VLDL-C: very-low density lipoprotein
WHR: waist-hip ratio

UNHWHS: University of New Hampshire Women's Health Study
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Hormone Replacement Formulations

SUBJECT | ESTROGEN | DOSE/day | PROGESTIN | DOSE REGIME

3 Premarin® 3mg

4 Premarin® 625 Provera® 5 mg continuous

9 Premarin® Jmg every other day

10 Premarin® 625 mg Provera® 2.5mg | continuous

15 Estraderm® .005 mg Provera® 10 mg. cyclic

Patch or Cycrin®

18 Premarin® .625 mg Provera® cyclic

*20 Prempro® 625 mg Prempro® 2.5mg 1 tab. 2x a day

21 Estrace® 1 mg Provera® 2.5mg | continuous

23 Premarin® .625 mg

27 Premarin® 625 mg

33 Premarin® Provera® continuous

36 Premarin® 625 mg

51 Premarin® 625 mg Provera® or 5 mg cyclic (Premarin® 1-21d.

Cycrin® Provera®/Cycrin® 16-

21d)

53 Premarin® .625 mg Provera® cyclic (Premarin® 1-15d,
Provera ®10-26d)

55 Estrace® Patch | 1 mg Cycrin® 2.5mg | cyclic

**56 Estratest® Provera® 5 mg | continuous

57 Premarin® .3 mg

59 Premarin® Provera® continuous

**76 Estratest® 62/1.2 mg | Aygestin® 5 mg continuous

79 Estrace® I mg Provera® 10 mg cyclic (Premann® 25d.
Provera®10d)

80 Estraderm® .05 mg [C-Provera®/ | 2.5 mg | continuous

Patch Cvcrin®

82 Premarin® Cycrin® continuous

89 Premarin® .9 mg Provera® 2.5mg continuous

95 Estrace® .5 mg

288 Premarin® .625 mg Provera® 2.5mg | continuous

295 Premarin® 625 mg Provera® 2.5mg | continuous

306 Estrace® 1 mg Cyerin® 10 mg cyclic (Estrace® 25d,
Cycrin® 10d)

334 Premarin® 625 mg

336 Premarin® .625 mg

337 Estrace® Patch | I mg Provera® 2.5mg | continuous

344 Premarin® .625 mg Provera® 5mg cyclic (Premarin® 1-25d,
Provera® 16-25d)

*358 Prempro® .625 mg Prempro® 2.5mg

368 Estrace® Patch | 1 mg

375 Ogen® 625 mg

*Prempro® is one pill that contains both estrogen and progestin. **Estratest® contains testosterone and

estrogen.
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