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ABSTRACT
Menopause is a complex and multifaceted phenomenon, one that is very challenging to study for a number
of reasons. Menopause involves multiple domains, including physiological as well as psychological and
lifestyle changes. The loss of estrogen following menopause has several effects, not only physically, but
also psychologically. Whether to take hormone replacement therapy (HRT) is one of the major decisions
women during menopause or early menopause have to make. The overwhelming majority will decide
against it, either out of fear of potential risks or simply to avoid unpleasant side effects. The main objective of
this review paper was to investigate the effects of isoflavones in women during menopause on the hot
flashes, bone mass, breast, cardiovascular diseases. Epidemiologic and clinical data suggest that soy foods
can make important contributions to the health of women, particularly postmenopausal women. Soy foods
potentially reduce coronary heart disease through multiple mechanisms and may be especially beneficial
when consumed by young postmenopausal women.
Keywords: Menopause, hormone replacement therapy, soy isoflavones, bone health, cardiovascular
disease.
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INTRODUCTION
Menopause is the cessation of menstruation.
Operationally, it is defined as the absence of
menstruation for a year (Nussey and Whitehead, 2001).
The term menopause or premenopausal is defined by the
World Health Organization (WHO) as the two to eight
years prior to menopause and one year following final
menses. Natural menopause is a result from the loss of
ovarian follicular activity (WHO, 1990). Menopause
involves multiple domains including physiological as well
as psychological and lifestyle changes.
The loss of estrogen following menopause has several
effects, not only physically but also psychologically.
Some of the effects are limited to the transition period
when a woman is adjusting to the loss of her hormones,
such as menstrual periods becoming irregular (Nussey
and Whitehead, 2001). Other changes may occur first at
the actual menopause, but may have serious
consequences in the long term. Some of the deleterious

effects of lowered estrogen levels, include reduction of
bone
mass,
menopausal
symptoms,
and
hypercholesterolemia (Somekawa et al., 2001).
Osteoporosis is one of the most common endocrine
diseases and occurs when the bone resorption exceeds
the bone formation. The bone loss is accelerated for
several years after the withdrawal of estrogens at
menopause
(Nussey
and
Whitehead,
2001).
Epidemiologically, women appear to be protected against
cardiovascular disease by their sex hormones (Nussey
and Whitehead, 2001) and incidence of cardiovascular
disease has been shown to increase substantially after
menopause (Wroblewski and Cooke, 2000). This adverse
effect of menopause has been attributed to the metabolic
effect of the loss of estrogen increasing the atherogenic
potential of circulating lipids leading to coronary artery
disease and stroke (Nussey and Whitehead, 2001)
Many studies have been conducted to assess role of
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soy in menopausal sympyoms. With this preview, this
review was done to analyse the role of soy in
management of menopausal symptoms instead of
conventional treatment.
LITERATURE REVIEW
An intensive literature review was done regarding HRT
and soy isoflavins and their role in menopausal
symptoms was compared. Medline and pubmed
databases were searched from January 2000 to October
2012, using a detailed list of terms related to botanicals
and menopausal symptoms. Studies were reviewed and
analysed for the efficacy of soy in menopausal
symptoms.
Hormone replacement therapy
Hormone replacement therapy (HRT) refers to a variety
of treatments involving different estrogens and
progestins. HRT may be used during a short period of
time to alleviate menopausal symptoms, such as hot
flushes and vaginal atrophy HRT may also be used for
several years or more to prevent changes in bone density
and reduce the risk of cardiovascular disease. However,
when HRT is stopped, the same physiological changes
that accompany the untreated menopause still occur
(Nussey and Whitehead, 2001), but later in life even if
hormone replacement therapy is widely used with evident
success in menopausal women, approximately 70% drop
out after the first year of treatment. Reasons for dropping
out were irregular bleeding, breast discomfort, nausea,
migraine, weight gain, water retention, besides the fear of
breast cancer Over the last few years, there has been a
debate about HRT safety particularly with regard to the
risk of developing breast cancer, but also the increased
risk of endometrial cancer (Nussey and Whitehead, 2001;
Elkind-Hirsch, 2001).
A randomized, double blind placebo-controlled trial
from the Women’s Health Initiative (WHI) showed an
increase in both cardiovascular disease and breast
cancer (Writing group for the Women’s Health Initiative
investigators, 2002). Some women may also not be able
to treat their menopausal problems with HRT as they
have absolute contraindications such as undiagnosed
vaginal bleeding, active thromboembolic disease and
active breast or endometrial cancer (Hersh et al., 2004).
Concerns about the risks of conventional HRT have led
increasingly more women and their practitioners to seek
alternative therapies (Wroblewski and Cooke, 2000).
Overview of isoflavones
Isoflavones have a limited distribution in nature. In fact,
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diets that do not include soy foods are almost devoid of
these compounds (Franke et al., 1998). Not surprisingly,
whereas average isoflavones intake among adults ranges
from about 30 to 50 mg/day in Japan and Chinese cities
such as Shanghai (Messina et al., 2006), intake is less
than 3 mg/day in the United States and other Western
countries (Horn-Ross et al., 2003; Goodman-Gruen and
Kritz-Silverstein, 2001; De Kleijn et al., 2001; Van ErpBaart et al., 2003; Van der Schouw et al., 2005; Boker et
al., 2002). Using weighted, 2-day food consumption data
for the U.S. population from the National Health and
Nutrition Examination Survey (NHANES) 2007 to 2008,
the United States Department of Agriculture recently
estimated that daily per capita isoflavone intake is 0.68
mg/day (Haytowitz and Bhagwat, 2012). Isoflavones
occur in soybeans as glycosides (a sugar molecule is
attached to the isoflavone backbone) (Murphy et al.,
2002) upon ingestion, the sugar is hydrolyzed thereby
allowing absorption to occur (Rowland et al., 2003). In
fermented soy foods such asmiso, tempeh and natto,
substantial amounts of the isoflavones occur asaglycones
due to bacterial hydrolysis. The three isoflavones
genistein, daidzein and glycitein and their respective
glycosides account for approximately 50 percent, 40 and
10%, respectively, of the total isoflavone content of
soybeans (Murphy et al., 2002). Each gram of soy protein
in soybeans and traditional soy foods is associated with
approximately 3.5 mg of isoflavones (Messina et al.,
2006). In this document, isoflavone amounts are
expressed
in
a
glycone
equivalent
weights.
Consequently, one serving of a traditional soyfood, such
as 3 to 4 oz of tofu or 1 cup of soymilk, typically provides
about 25 mg of isoflavones.
Soy protein is present in a wide range of commonly
consumed foods in the U.S. However, isoflavones
exposure from these foods is almost negligible for two
reasons. First, the amount of soy protein in these foods is
quite small because it is added for functional (not
nutritional) purposes such as bleaching, moisture
retention, oxidation inhibition and improved texture. And
second, the isoflavone concentration of the soy protein
used in this way is generally quite low in comparison to
traditional soy foods. The isoflavone-to-protein ratio noted
above for traditional soy foods does not apply to many
processed forms of soy.
More and more women rely on phytoestrogens, or plant
estrogens, such as isoflavones to tailor their menopausal
therapy in a “natural” way Isoflavones may be classed as
natural selective estrogen receptor modulators (SERMs)
(Carusi, 2000) that exert selective estrogenic effects (e.g.
on bone and plasma lipids) and anti-estrogenic effects or
no effect on tissues where estrogen stimulation may be
undesirable (e.g. breast and endometrium) (Nussey and
Whitehead, 2001).
Asian people consume 10 to 100 times more
isoflavones than Western people (Barnes et al., 1995)
and it has been shown that Japanese women experience
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fewer hot flushes (Lock, 1991), contested fewer hip
fractures (Cooper et al., 1992) and a decreased rate of
hormone-dependent
cancers
(Parkin,
1989)
in
comparison to American women. Phytoestrogens are
diphenolic compounds that structurally resemble human
estrogens (Hurst, 2002).
Isoflavones are diphenolic compounds with a chemical
structure similar to the hormone estrogen; they bind to
both estrogen receptors alpha and beta – ERα and ERβ,
(Carlsson et al., 1997; Kuiper et al., 1998). For this
reason, they are commonly referred to as
phytoestrogens.
In the 1960s, the existence of a protein responsible for
specific binding of 17β-estradiol in the uterus was
recognized (Jensen and Jacobson, 1962). In 1996, a
novel estrogen receptor was discovered in the rat
prostate. It was named estrogen receptor β (ER-β) to
distinguish it from the previously cloned estrogen
receptor α (ER-α) (Kuiper et al., 1996). These two known
estrogen receptors ER-α and ER-β may play different
roles in gene regulation (Paech et al., 1997).
With this preview, review was done so as to assess the
effects of Soy in women during menopause. The main
objective of this review paper was to investigate the
effects of isoflavones in women during menopause on
the: 1. Hot flashes; 2. bone mass; 3. breast; 4.
cardiovascular disease.
Hot flashes
Hot flashes are the most common reason given by
women seeking treatment for menopausal symptoms. For
the majority of women who experience them, hot flashes
begin before to menopause. 10 to 15% of these women
experience hot flashes that are severe and frequent
(Kronenberg, 1990). Although hot flashes usually subside
after six months two-year (Berg et al., 1988), many
women report having them for up to 20 years after
menopause (Rodstrom et al., 2002). The etiology of hot
flashes is not fully understood but the drop in circulating
estrogen levels that occurs during menopause is
recognized as one factor. The low incidence of hot
flashes in Japan gave rise to initial speculation that
isoflavones could be useful in their prevention
(Adlercreutz et al., 1992). Even Chinese-American and
Japanese-American women are about one-third less
likely to report experiencing hot flashes than Caucasian
women (Gold et al., 2000). Interestingly, among Asian
women, chilliness and shoulder aches are much more
commonly reported menopausal symptoms than hot
flashes. Recent evidence suggests, however, that
Japanese women are reluctant to report having hot
flashes (Maki et al., 2009). To this point, one study found
that hot flash frequency was lower among Japanese
compared to Caucasian women when based on a
subjective determination (personal diary), but not when

74

determined objectively by measuring sternal and nuchal
skin conductance (Brown et al., 2009). Asian women
have considerably fewer menopausal symptoms than
Western women, and it has been hypothesized that this
difference is due to their high intake of isoflavones
(Adlercreutz et al., 1992). It was found that adding 45 g of
soy flour to the diet of post menopausal women
significantly decreased the reporting of hot flashes by
40%. Interestingly, in the same trial, it was found that
consuming 45 g of wheat flour significantly decreased the
rate of hot flashes by 25% (Murkies et al., 1995; Messina
and Hughes, 2006), more than 50 clinical trials have
examined the impact of isoflavones-rich soy foods or
isoflavones supplements on the alleviation of
menopause-related hot flashes. In recent years,
investigators have gravitated toward the use of
supplements rather than soy foods to enhance
compliance and reduce the complexity of study design.
The results of these trials have produced inconsistent
results. Although some recent reviews and analyses of
the literature have concluded that isoflavone-rich
products alleviate hot flashes (Howes et al., 2006). One
of the studies showed that consumption of a soy protein
drink significantly decreased hot flash rate (Harding et al.,
1996). Three of the studies did not show any significant
effects of soy on hot flash rate (Burke, 1996; Dalais,
1997; Kronenberg and Wade, 1997). However, in one
study, it was noted that soy modestly reduced the
severity of menopausal symptoms and in other study
researcher found significant increase in vaginal cytology
maturation. A more recent study by Brezinski found that a
significant decrease in the hot flash rate along with
decreased vaginal dryness occurred with consumption of
a diet containing products such as tofu, miso linseed, and
soy beverages. The mechanism by which isoflavones
may ease vasomotor symptoms, like hot flushes, is by
acting as weak estrogen agonists. In a low-estrogen
environment, as in a postmenopausal woman,
isoflavones will exhibit their most potent estrogenic
effects (Brezinski et al., 1997).
In a study of 180 Japanese women given a
standardized questionnaire to evaluate the severity of
menopausal symptoms, only 5% reported symptoms of
hot flushes (Uchiyama and Ueno, 2001).
In a community-based study, the incidence of hot
flushes was inversely related both to the amount of soy
foods consumed and the daily intake of isoflavones; thus,
there is indirect evidence for a role for isoflavones
(Nagata et al., 2001).
A large number of clinical trials have reported a
decrease in hot flushes in women treated with soy
protein, however many of these trials fail to prove that
soy is superior to placebo (Kang et al., 2002).
Numerous intervention studies using isoflavone extract
have showed inconsistent results, with some reporting
significantly fewer hot flushes, whereas others report no
significant effects secondary to an apparent placebo
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effect. The potential for phytoestrogens to alleviate
menopausal hot flushes is an area of active research
(Duncan et al., 2003).
A recent meta-analysis of 17 randomized, controlled,
parallel group studies that had compared isoflavones
therapy (using either soy products or red clover products)
to a non-isoflavone, non-estrogenic comparator, suggest
that isoflavone supplementation may produce a slight to
modest reduction in the number of daily flushes in
menopausal women and that the benefit may be more
apparent in women experiencing a high number of
flushes (Howes et al., 2006).
Cardiovascular disease
Coronary artery disease (CAD) is the most common
cause of mortality for women and increases dramatically
after menopause (Wroblewski and Cooke, 2000).
A high blood concentration of low-density lipoprotein
(LDL) is an established risk factor for cardiovascular
disease (Ballantyne, 1998).
Women have more favorable lipoprotein profiles than
men starting in adolescence. At the time of menopause,
however, adverse changes in lipoprotein profiles occur,
including increases in total and LDL cholesterol,
decrease in high-density lipoprotein (HDL), and shift in
LDL particle size toward smaller, denser particles. These
adverse changes have been attributed to the changes in
estrogen levels that occur at the time of menopause
(Bittner, 2002).
Epidemiologic data have shown that women ingesting
high amounts of phytoestrogens from soy products have
less cardiovascular disease, than those eating Western
diets (Dewell et al., 2006).
Soy, and especially the isoflavones contained in soy,
has been suggested to improve lipoprotein levels, thus
reducing the risk of CAD. However, this hypothesis is not
uniformly accepted (Anderson et al., 1995). Pivotal paper
in this field is an often cited meta-analysis of 38
controlled clinical trials of soy consumption in humans.
Improvements in total cholesterol by 9.3% and LDL by
12.9%, as well as a decrease in triglyceride levels of
10.5% were revealed. The average intake of soy was 47
g/day in these trials. The extent of reduction was
dependent upon the initial serum cholesterol
concentrations.
In
subjects
with
moderate
hypercholesterolemia, a decrease in total cholesterol of
7.4% was observed, whereas subjects with severe
hypercholesterolemia achieved a decline of 19.6%. In the
majority of 22 randomized trials, isolated soy protein with
isoflavones decreased LDL cholesterol concentrations.
The average effect was approximately 3%, as compared
with milk or other proteins. The reduction is considered
small relative to the large amount of soy protein tested in
these studies, averaging 50 g, which is about half the
usual total daily protein intake in the US. Most recent
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studies favor soy protein rather than soy isoflavones as
the responsible nutrient although it cannot be ruled out
that another component in soybeans could be the active
factor Sacks and Dewell noted that “the changes reported
in studies using purified isoflavones supplements,
although not statistically significant, are quantitatively
similar to those observed in the soy protein studies”.
Many studies during the past 10 years have not
confirmed earlier research indicating that soy protein has
clinically important favorable effects on LDL cholesterol
and other cardiovascular disease risk factors, as
compared with other proteins. However, because of soy
products high content of polyunsaturated fats, fiber,
vitamins, and minerals and low content of saturated fat, it
still should be beneficial to cardiovascular and overall
health (Sacks et al., 2006).
Dietary isoflavones have also been attributed cardioprotective benefits beside the reduction in LDL
cholesterol, including an inhibition of pro-inflammatory
cytokines, cell adhesion proteins and inducible nitric
oxide production, potential reduction in the susceptibility
of the LDL particle to oxidation, inhibition of platelet
aggregation and an improvement in vascular reactivity.
Increasing number of studies reveal a significant impact
of genetic variation on changes in cardiovascular risk
factors in response to dietary intervention. This might
explain some of the differences in the current literature
concerning isoflavones and cardiovascular health
(Rimbach et al., 2007).
Soy foods potentially offer protection against heart
disease through several different mechanisms. Soy foods
are low in saturated and high in polyunsaturated fat
(Slavin et al., 2009).
In addition, soy protein directly lowers blood cholesterol
levels, an attribute that was formally recognized by the
U.S. Food and Drug Administration in 1999 (Food
labeling: health claims; soy protein and coronary heart
disease, 1999).
Estimates are that, via the fatty acid profile and soy
protein content, when soy foods replace conventional
sources of protein in Western diets, blood low-densitylipoprotein (LDL) cholesterol levels will be lowered by
about 8%. In theory, over a period of years, this may
reduce risk of coronary heart disease (CHD) by 8 to 16%
(Jenkins et al., 2010).
There is also evidence that, independent of effects on
blood cholesterol, soyfoods may reduce CHD risk. For
example, four recently published meta-analyses found
that soy lowered blood pressure (Hooper et al., 2008;
Dong et al., 2011; Liu et al., 2012; Taku et al., 2010).
Lastly, the most important study came from the
Women’s Isoflavones Soy Health (WISH). This 3-year
study involved 350 healthy postmenopausal women ages
45 to 92, and found that isoflavones-rich soy protein
inhibited the progression of subclinical atherosclerosis
(Hodis et al., 2011).
Among 45 to 60 year old Americans, approximately
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three times as many men will have a heart attack as
compared to women. However, by the age of 65, rates of
coronary heart disease become more similar for men and
women. The decrease in estrogen with the onset of
menopause is thought to be the major factor accounting
for this catch-up” by women in regard to heart disease
(Wu et al., 2009).
Arising from the epidemiological studies showing
significantly lower rates of heart disease in Asian
countries, attention has focused on identifying the
differences that may contribute to such disparities. For
almost twenty years, small studies examining the role of
soy protein in lowering cholesterol have been conducted
on both humans and animals (Peng et al., 2009; Messina
and Hilakivi-Clarke, 2009). Animal studies have
established that consumption of soy protein in place of
animal protein leads to a decrease in serum cholesterol
concentration (Mishra et al., 2011).
Anderson, John stone and Cook-Newell in1995
conducted a meta-analysis examining the effects of soy
protein intake on serum lipid profiles. The study, which
included analysis of 38 controlled clinical trials, found a
reduction in serum total cholesterol ranging from a non
significant 3.3% in normo-cholesterolemic individuals
(initial values below 200 mg per deciliter),a nonsignificant 4.4% in mild hypercholesterolemic individuals
(initial values of 200 to 255 mg per deciliter), a significant
7.4% in moderate hypercholesterolemic individuals (initial
values of 259 to 333 mg per deciliter), to a significant
19.6% in severely hypercholesterolemic individuals
(above 335 mg per deciliter). Regression analysis
indicated that changes in serum lipid concentrations were
independent of changes in body weight or dietary intake
of total fat, saturated fat and cholesterol. In those
individuals already consuming a low-fat diet, consumption
of soy-containing products further reduced low density
lipoprotein (LDL) cholesteroletary intake of total fat,
saturated fat and cholesterol levels. These results
suggest that soy may serve as a beneficial addition to a
traditional cholesterol-lowering diet by further reducing
serum cholesterol.
The researchers concluded that a daily consumption of
31 to 47 g of soy protein has the potential to significantly
decrease serum and LDL cholesterol. In addition, the
study showed a non-significant 2.4% increase in serum
high-density lipoprotein (HDL) cholesterol (Russo et al.,
2005).
Breast
At the beginning of the 1980s, it was proposed that
isoflavonoids may prevent breast cancer. This was the
starting point of numerous epidemiological, experimental,
case-control and prospective studies investigating the
hypothesis (Doyle et al., 2006).
Epidemiological observations show that Asian women
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have significantly lower risk of breast cancer compared
with Western women (Parkin, 1989).
Studies assessing cancer risk and diet have provided
support for the theory that high intake of isoflavone-rich
soy contributes to this risk difference. The findings of
these studies showed significant inverse associations
between breast cancer and soy isoflavones, both in
relation to their consumption and their urinary excretion
(Duncan et al., 2003).
Observations that Asian women who emigrate to the
U.S. and adopt Western diet lose their lower risk of
breast cancer further support the hypothesis that
isoflavones may prevent breast cancer (Ziegler et al.,
1993).
In the Asian countries, the diets are also low in fat and
red meat and are often rich in fish, elements that have
independently been linked to a decreased cancer risk
(Adlercreutz, 2002). Tamoxifen is a selective estrogen
receptor modulator (SERM) used clinically in the adjuvant
treatment of estrogen-dependent breast cancer.
Individuals at high risk of developing breast cancer are
also administered tamoxifen as a prophylactic. Therapies
using tamoxifen is associated with menopausal
symptoms such as hot flushes, joint pain, sleep disorders
and depression, which may be reduced by the use of
HRT. However long-term use of HRT for breast cancer
patients is discouraged as HRT is associated with an
increased risk for mammary carcinogenesis (Limer and
Speirs, 2004).
Soy isoflavones supplements may be used as a natural
alternative to alleviate the tamoxifen-induced menopausal
symptoms (Wuttke et al., 2002).
Messina and Loprinzi, in 2001, concluded in their
review that “the data are not impressive that the adult
consumption of soy affects the risk of developing breast
cancer or that soy consumption affects the survival of
breast cancer patients. Consequently, if breast cancer
patients enjoy soy products, it seems reasonable for
them to continue to use them”.
Charles Simone, M.D., author of Breast Health (Avery,
1995), discourages his breast cancer patients from eating
any soy foods because their effect on active cancers is
not known (Simone, 1997). A recent meta-analysis found
that, in Asian epidemiologic studies, higher soy intake
was associated with a 29% decreased risk of breast
cancer (Wu et al., 2008). However, there is solid
evidence indicating that to derive this benefit, soy
consumption must occur during childhood or adolescence
(Lamartiniere et al., 2000; Shu et al., 2001; Wu et al.,
2009). In animal studies, when very young rodents are
exposed to isoflavones, breast or mammary cells
undergo a change that makes them permanently less
likely to be transformed into cancer cells later in life (Wu
et al., 2009; Peng et al., 2009; Messina and HilakiviClarke, 2009).
This proposed mechanism may be similar to that
proposed for the protective effect of early pregnancy
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against breast cancer (Mishra et al., 2011).
The position of the American Cancer Society is that
women with breast cancer can safely consume up to
three servings of traditional soy foods daily (Russo et al.,
2005).
CONCLUSION
Whether to take HRT is one of the major decisions
women in per menopause or early menopause have to
make. The overwhelming majority will decide against it,
either out of fear of potential risks or simply to avoid
unpleasant side effects. In fact, several studies have
shown that only 15 to 20% of women will take HRT for
more than a year, even women who do agree to take
HRT frequently demonstrate poor compliance. But
patients who decline HRT do need and will have other
choices to help them weather vasomotor symptoms that
can greatly disrupt their lives. Many women find these
plant-based alternatives an important option that allows
them to control their hot flushes without taking HRT. Soy
foods are unique because they are rich dietary sources of
isoflavones, which are endocrine active substances but
different from the hormone estrogen. Epidemiologic and
clinical data suggest that soy foods can make important
contributions to the health of women, particularly
postmenopausal women. Soy foods potentially reduce
coronary heart disease through multiple mechanisms and
may be especially beneficial when consumed by young
postmenopausal women. Clinical research indicates that
isoflavones alleviate hot flashes although the evidence
that they reduce bone loss is unimpressive.
Nevertheless, soy foods can be part of a bone-healthy
diet as they provide high quality protein and many are
good sources of well-absorbed calcium. Adult soy intake
does not appear to reduce breast cancer risk although
evidence suggests that soy consumption during
childhood and adolescence does. As there remains a
controversy over whether soy foods are contraindicated
for breast cancer patients, the clinical evidence indicates
that neither soy foods nor isoflavones adversely affect
breast tissue. Recent epidemiologic evidence indicates
that soy consumption improves the prognosis of breast
cancer patients.
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