
decreases the incidence of hot flashes by 
80% to 90%.20,21 Other treatment options 
include lower-dose hormone therapy 
(Prempro, Femhrt), antidepressants, gabap-
entin (Neurontin), veralipride and clonidine 
(Catapres).22-31 Because many of these treat-
ments are associated with adverse effects, 
lifestyle changes incorporated with or with-
out alternative therapies is recommended 
as first-line treatment.18

Complementary and alternative medi-
cine (CAM) use is surging among women 
entering menopause.32 A recent study of 
postmenopausal women who had stopped 
taking HT demonstrated that of the women 
whose menopausal symptoms resumed, 
21% went back on HT, 11% tried other pre-
scription medication, and 48% tried CAM.33 

Soy was the predominate form of CAM 
used.33 Other studies of CAM use have 
documented soy use rates ranging from 
7.4% to 33%.34-36

Soy Isoflavones
While soy has proven health benefits 

related to its protein and isoflavone com-
ponents, the beneficial effects of soy on 
menopausal symptoms are believed to be 
due to the soy isoflavones alone (Figure 1). 
Soybeans contain three primary isoflavones 
that are present in their glycoside (sugar-
containing) form: genistin, daidzin and 
glycitin.37,38 During digestion, beta-glucosi-
dases of intestinal brush border and intes-

tinal bacteria origin cleave the sugar moiety 
from the isoflavone glycosides, resulting in 
the formation of their respective aglycone 
forms: genistein, daidzein and glycitein.39-46 
The metabolism and absorption of soy iso-
flavones is beyond the scope of this article 
and has been discussed extensively else-
where.47-49

While soy and soy isoflavones can affect 
biological systems in a variety of ways (via 
tyrosine kinase inhibition, antioxidant 
functions, DNA topoisomerase inhibition 
and steroidogenic enzyme inhibition), the 
effects of soy isoflavones on menopaus-
al symptoms apparently are mediated via 
estrogen receptor (ER) binding activities.50-62 
The isoflavones in soy bind and activate 
ER-alpha and ER-beta.63-66 Binding of the 
soy isoflavones to ER-beta is generally more 
potent than binding to ER-alpha.64,65 Soy 
isoflavones may act more like a selective 
estrogen receptor modulator (SERM) than 
an estrogen, since genistein binds to ER 
more like raloxifene than estradiol.67,68

Soy for Menopausal Symptoms
Research about the potential benefits of 

soy on menopausal symptoms has been 
difficult to interpret due to differences in 
the types of products tested, differences in 
product formulations, and differences in 
study parameters. Recent critical reviews of 
the data have yielded varying interpreta-
tions.69-71 This article discusses separate soy 

studies, isoflavone studies and studies in 
breast cancer patients.
Soy Studies

Several studies have examined the effect 
of dietary soy on hot flashes.72-82 In most of 
these studies, reductions in hot flash fre-
quency or score were associated with soy 
consumption; however, these reductions 
were not always significantly different from 
the placebo control group. For example, one 
study reported a reduction in hot flash fre-
quency in both the soy and the casein pla-
cebo groups, with the soy group exhibiting 
a significantly greater reduction in daily hot 
flashes (45%) compared with the placebo 
group (30%).73 Another researcher dem-
onstrated a 41.7% reduction in hot flashes 
(from 6.0 to 3.5 hot flashes per day) after 
soy consumption (45 g/day for 12 weeks) 
compared with a 24.5% reduction (from 
5.3 to 4.0 hot flashes per day) after wheat 
flour consumption.72 In yet another study, 
postmenopausal women who consumed 
a soy beverage (60 g/day) exhibited a 42% 
reduction in hot flashes, while women who 
consumed a casein beverage reported only 
a 19% reduction in hot flashes.77 However, 
the differences between soy and placebo 
were not statistically different in either of 
these studies. 

Similarly, other placebo-controlled trials 
found no statistically significant difference 
in hot flashes between soy and placebo 
groups, although other studies reported 
significant reductions in hot flash severity 
and significant improvement in vasomotor 
scores compared with placebo.74,75,78,82 The 
results of these studies are summarized in 
Figure 2.

While most studies have compared a 
soy intervention with a nonsoy control, 
one researcher compared three soy groups 
containing different isoflavone levels.80 In 
this 2-year intervention study, each group 
received 25 g soy protein per day with 4 mg 
or less, 42 mg or 58 mg isoflavones per day. 
When all study subjects were included, hot 
flashes were reduced 42% and 59% from 
baseline by the soy protein containing 42 
mg and 58 mg isoflavones, respectively. 
However, the isoflavone-poor soy reduced 
hot flashes by 77%. In women who experi-
enced four or more hot flashes per day, hot 
flashes dropped 76% with 4 mg or less of 
daily soy protein for 2 years, 69% with 42 
mg, and 70% with 58 mg.80

While the majority of studies have exam-
ined hot flash frequency as a primary end-
point, some have also examined changes 
in overall menopausal symptom scores, 
quality of life and vaginal maturation. One 
study reported a 37% reduction in overall 
symptom score in the soy group compared 

The structures of the glycoside and aglycone forms of the predominant isoflavones present in soy.  Estradiol is 
shown in the inset as a comparison.
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Figure 1 
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