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REVIEW ARTICLE
Soy isoflavones versus placebo in the treatment of climacteric
vasomotor symptoms: systematic review and meta-analysis
Rafael Bolaños, MD, MSc,1 Angélica Del Castillo, MD,2 and José Francia, MD, MSc3
Abstract
Objective: The incidence of vasomotor crises during the climacterium varies in women across different
populations, and phytoestrogen consumption seems to play an important role in this problem. The aim of this study
was to determine whether intervention with soy (dietary, extract, or concentrate), as compared with placebo,
reduces the incidence of hot flashes in climacteric women.
Methods: Only published, randomized, placebo-controlled clinical trials were selected, with a 12-week duration
of intervention, having selected postmenopausal women affected with hot flashes attributed to the climacterium
(without cancer background). The intervention to be evaluated was soy, as Bsoy dietary supplement,[ Bsoy extract,[
or Bisoflavone concentrate[ (genistein or daidzein). The results were expressed as the number of hot flashes, average
score of vasomotor symptoms, or average percent reduction in hot flashes within a time unit (day, week, or month).
Results: Nineteen studies were analyzed. The minimum heterogeneity was observed in the Bisoflavone
concentrate[ group. In the Bextract[ and Bdietary supplement[ groups, heterogeneity reached an intermediate level,
I 2 = 42% and 59.73%, respectively. The overall result showed a standardized mean difference of j0.39 (95%
CI, j0.53 to j0.25) in favor of soy as well as j0.45 (95% CI, j0.64 to j0.25), j0.51 (95% CI, j0.79
to j0.22), and j0.20 (95% CI, j0.46 to j0.06) for the Bconcentrate,[ Bextract,[ and Bdietary supplement[
subgroups, respectively.
Conclusions: Although the overall combined results and the results by subgroups (according to the type of
supplement used) showed a significant tendency in favor of soy, it is still difficult to establish conclusive results
given the high heterogeneity found in the studies.
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P

hytoestrogens are constantly under study because of
previous observations of their potential effect at
multiple system levels. The efficaciousness and safety
of these compounds in handling the climacteric vasomotor
syndrome have generated a special interest. Moreover, hot
flashes have been acknowledged as the most common
symptom of this syndrome. Ecological studies have revealed
that the incidence of vasomotor symptoms during the climacterium varies in women across different populations.
Although there is a considerable transcultural variation in the
incidence of climacteric symptoms owing to genetic and
socioeconomic factors, the nutritional factor seems to have an
important role regarding this issue.1
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OBJECTIVE
The aim of this study was to determine whether intervention with soy isoflavones (dietary, extract, or concentrate), as
compared with placebo, reduces the incidence of hot flashes
in climacteric women.
METHODS
Study inclusion criteria
Only randomized, placebo-controlled published studies
with a 12-week minimum duration were considered. The
participants were perimenopausal or postmenopausal women
affected with hot flashes attributed to the climacterium and
without cancer background. The intervention was with soy
(Glycine max), as a dietary supplement, soy extract, or concentrate of any of its isoflavones (genistein or daidzein). The
results were expressed as the number of hot flashes, average
score of vasomotor symptoms, or average percent reduction
in hot flashes within a time unit (day, week, or month).
Search strategy for identification of studies
Search 1: (Bflavonoids[ OR Bisoflavones[) and (Bhot flushes[
OR Bhot flashes[)
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Search 2: (Bflav*[ OR Bisoflav*[) OR Bphytoestrogen*[) and
(Bhot flushes[ OR Bhot flashes[)
Search 3: (Bflav[ OR Bisoflav*[) OR Bphytoestrogen*[) and
(Bmenopause*[)
Search 4: (Bflav*[ OR Bisoflav*[ OR Bphytoestrogen*[)
and (Bmenopause*[ OR Bpost-menopause*[)
Search 5: (Bflav*[ OR Bisoflav*[ OR Bphytoestrogen*[) and
(Bvasomotor[ OR Bclimacteric[)
The systematic review was stated under the following research question: does the consumption of soy isoflavones, as
compared with placebo, decrease the incidence of hot flashes
in climacteric women?
The search was limited to clinical trials and systematic reviews
with or without meta-analysis in perimenopausal or postmenopausal women in the climacterium. No language restrictions
were made. We searched the Cochrane Group register of controlled trials (until March 2009). We also searched the following
databases: Medline (until March 2009), Embase (until March
2009), ProQuest, BIREME, TRIP Database, LILACS, and
Scielo (until March 2009).
The reference lists of the publications we found were
thoroughly revised to complete the search. We looked for
abstracts on this topic in congress abstract books, and we also
made direct contact with several trial researchers. Unpublished
studies were not considered. We contacted several national
and international experts to request a bibliographic search
complementary to ours and to ask them if they knew about
other studies in addition to those already found by our team.
Review method
The results are expressed as standardized mean differences
and 95% CIs for each study. The heterogeneity analysis was
performed to assess the need for performing an analysis by
subgroups, considering the type of soy supplement: soy
dietary supplement, soy extract, or a concentrate of any soy
isoflavone (genistein or daidzein). We performed the analysis

taking into account the random effects model. The significance level (P value) used in the heterogeneity tests was 0.05.
The Bfunnel plot[ was used to look for publication biases.
The following software was used: Comprehensive Metaanalysis v2.2 (Biostat, Inc., Englewood NJ; 2005), created by
M. Borenstein, L. Hedges, J. Higgins, and H. Rothstein.
Three reviewers analyzed the clinical trials independently
to assess their quality. The same reviewers also extracted data
from each study independently. We used the Jadad scale,2
which comprises the five basic criteria: (1) presence of randomization, (2) description and adjustment of randomization,
(3) presence of blinding, (4) description and adjustment of
blinding, and (5) description of study losses and withdrawals.
According to the original study of Jadad et al,2 every experimental clinical trial that gathers data for three or more criteria
may be considered of sufficient quality.
RESULTS
Thirty-four studies were identified in this systematic review; however, the studies performed in women with a history of breast cancer, those with less than 12 weeks of
duration, or those with uncertain methodological description
were discarded (Appendix 1). A total of 19 studies were
finally analyzed. Summaries of the studies used in the metaanalysis are presented in Table 1. The results of the studies
were expressed as quantitative variables, either as an average
number of hot flashes, an average percent change in the
number of hot flashes, or an average percentage of reduction
in the number of hot flashes. All these variables were
expressed in units of time (day, week, or month) and were
compared between treated and placebo groups at baseline and
at the end of the study period. The minimal follow-up time
for considering the final analysis was 12 weeks. Table 2
shows the mean of the outcome and sample size in each study
arm. Also, the P value of the standard difference of these
means at the end of the study is shown in this table. There
was no statistical difference between groups at the baseline.

TABLE 1. Summary of studies included in the meta-analysis
Author/reference

Supplement type

Dose, mg/d

D’Anna et al3
Crisafulli et al4
Khaodhiar et al5
Duffy et al6
Faure et al7
Han et al8
Penotti et al9
Upmalis et al10
Albertazzi et al11
Balk et al12
Brzezinski et al13
Burke et al14
Knight et al15
Kotsopoulos et al16
Lewis et al17
St Germain et al18
Murkies et al19
Colacurci et al20
Cheng et al21
NS, not specified.

Genistein
Genistein
Daidzein
Soy supplement
Soy extract
Soy extract
Soy extract
Soy extract
Soy supplement
Soy supplement
Soy supplement
Soy supplement
Soy supplement
Soy supplement
Soy supplement
Soy supplement
Soy supplement
Soy extract
Soy supplement

54
54
60
60
70
33.3
72
50
76
NS
NS
58
134.4
118
42
NS
NS
75
60

n, Soy Group; n, Control Group
125;
30;
49;
18;
32;
40;
22;
59;
40;
7;
78;
65;
9;
34;
31;
24;
23;
13;
26;

122
30
45
15
22
40
27
63
39
12
36
76
11
41
28
21
24
13
25

Duration, wk

Outcome

48
48
12
12
16
16
24
12
12
24
12
96
12
12
16
24
12
12
12

Number of hot flashes
Percent change in the number of hot flashes
Percent reduction in the number of hot flashes
Greene score for hot flashes
Number of hot flashes
Kupperman score for vasomotor symptoms
Number of hot flashes
Percent change in the number of hot flashes
Change in the number of hot flashes
Score of hot flash severity
Hot flash score
Number of vasomotor symptoms
Number of hot flashes
Hot flash score
Number of vasomotor symptoms
Number of hot flashes
Score of vasomotor symptoms
Kupperman score for vasomotor symptoms
Score of vasomotor symptoms
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TABLE 2. Mean number of the outcome
and sample size in each study arm
Soy
Study (y)

Mean

Albertazzi et al11
Balk et al12
Brzezinski et al13
Burke et al14
Knight et al15
Kotsopoulos et al16
Lewis et al17
St Germain et al18
Duffy et al6
Faure et al7
Han et al8
Penotti et al9
Upmalis et al10
Khaodhiar et al5
Crisafulli et al4
D’Anna et al3
Cheng et al21
Colacurci et al20
Murkies et al19
a
P value between study

Placebo
n

6.39
40
29.14
7
0.84
78
1.3
65
29.1
9
0.77
34
3.31
31
17
24
1
18
3.9
38
8.2
40
4.6
22
16.9
59
3.7
49
3.496
30
1.9
125
0.6
26
0.85
13
3.5
23
arms at the end of the

Mean

n

Pa

7.48
19.58
1.11
0.8
45.5
0.83
3.1
76
1.3
7
9.9
4
19.7
4.4
4.7
4.2
1.3
2.23
4
study.

39
12
36
70
11
41
28
37
15
35
40
27
63
45
30
122
25
13
24

0.01
0.341
0.004
0.33
0.32
0.93
0.20
0.18
0.05
0.01
0.01
0.5
0.01
0.09
0.01
0.001
0.01
0.01
0.82

Cochrane’s heterogeneity test for all studies yielded the
following result: Q = 38.74, I 2 = 53.5%. The studies were

classified into three groups according to the type of supplement used: soy isoflavone concentrate (3 studies), soy extract
(6 studies), or soy dietary supplement (10 studies). The result
of the heterogeneity test for the group of studies that used soy
isoflavone concentrate (genistein or daidzein) was as follows:
Q = 2.04, I 2 = 0%; the result for the group of studies that
used soy extract was as follows: Q = 8.62, I 2 = 42%; and for
the group of studies that used soy dietary supplement, the
result was as follows: Q = 22.35, I 2 = 59.7%.
The dispersion graph for results shows a minimal heterogeneity (I 2 = 0%) in the most recent group of studies that
used soy isoflavone concentrate. Such studies were developed
by using genistein3,4 or daidzein5 concentrates. The calculation of heterogeneity value in groups of studies conducted
with soy extract (6 studies) and with soy dietary supplement
(10 studies) reaches an intermediate level of 42% and 59.7%,
respectively. The overall combined result showed a significant
tendency in favor of soy, with a standardized mean difference
of j0.39 (95% CI, j0.53 to j0.25) and of j0.45 (95% CI,
j0.64 to j0.25), j0.51 (95% CI, j0.79 to j0.22), and
j0.20 (95% CI, j0.46 to j0.06) for the combined result of
the Bconcentrate,[ Bextract,[ and Bdietary supplement[ subgroups, respectively (Fig. 1).

FIG. 1. Combined overall and subgroup results. Std diff, standard difference; Diet suppl, diet supplement.
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FIG. 2. Regression of baseline flashes on standard difference in means. Std. diff, standard difference.

Four studies4,6,19,20 were considered of Blow[ quality, as
per Jadad’s score. According to Jadad’s original study, any
experimental clinical trial that gathers three or more criteria
may be considered of sufficient quality to be considered in a
subsequent combined analysis; however, the sensitivity analysis excluding the studies of lesser methodological quality
(Jadad score, G3) did not change significantly the tendency of
the results (data not shown).
The heterogeneity level was considered for the combination of the results, and it was deemed prudent to use the
random effects model to obtain the overall estimation of
effects. A regression model was fitted, with the standard
difference means as the outcome and the basal number
of hot flashes as the predictor to estimate any significant

association between these two variables. We found discreet
but significant changes in the standardized mean difference
(Fig. 2).
The funnel plot graph (Fig. 3) shows the dispersion of the
studies, by comparing the sample size and the standard error
of the studies, suggesting an adequate balance in the systematic search.
DISCUSSION
Phytoestrogens have accumulated sufficient evidence to
endorse its alternative use in handling climacteric vasomotor
symptoms, and such benefit seems to be supported on its
isoflavone content. Nevertheless, the main sources (soybean,
Trifolium pratense, Cimicifuga racemosa, Angelica sinensis,

FIG. 3. Funnel plot of the standard error and the standard mean difference. Std diff, standard difference.
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etc) differ in isoflavone composition, and such difference
may explain the heterogeneity in the results of the studies
when analyzed as a whole.22,23 Subgroup analysis reduces
such heterogeneity. Thus, it is important that studies on phytoestrogens determine the exact composition of the intervention under study.
Genistein, daidzein, and glycitein are the predominant isoflavones in soybeans, in contrast with the composition of
T pratense (Bred clover[) based on formononetin and biochanin, which are its main flavonoids. Other sources, such as
C racemosa (BBlack Cohosh[) and A sinensis (BDong Quai[),
are widely used but show greater uncertainty in their exact
isoflavone composition.22,23 This is why the results of studies
that evaluate the efficaciousness of all these sources should not
be extrapolated, and its separate analysis turns out to be more
consistent. Moreover, considering that the proportion of
isoflavones in soybeans may vary according to the administered preparation, we preferred to classify this source into the
three previously mentioned types, dietary soy supplement, soy
extract, and isoflavone concentrate (genistein or daidzein), to
reduce the heterogeneity observed in the total studies.
On the other hand, daidzein is metabolized to equol and
O-desmethyl-angolensin by intestinal bacteria, and preliminary studies suggest that these metabolites are biologically more
active than their precursor daidzein, besides having verified
important interindividual differences in the metabolism of this
isoflavone.24 All the above suggests that the capacity for metabolizing daidzein to equol and O-desmethyl-angolensin may
be associated to a better clinical response regarding the contribution of this flavonoid. Khaodhiar et al5 have evaluated this
possibility in a recently published clinical trial.
Under these premises, our analysis is focused only on those
trials that used soy as source of isoflavones; nevertheless,
subgroup (Bsupplement,[ Bextract,[ or Bconcentrate[) analysis
became pertinent given the high heterogeneity of the total
studies. Hence, we proceeded to perform the analysis according
to the type of supplement used because we consider that such
a variable has the greatest biological plausibility to explain most
of the heterogeneity found.
In contrast with the subgroups of studies conducted with
Bextract[ and Bdietary supplement,[ the subgroup that used
an isoflavone Bconcentrate[3<5 showed minimal heterogeneity,
suggesting a close relationship between the standardization
of the supplement used and the effect size, which produced a
favorable result for the intervention with soy in the three
subgroups. Finally, the tendency of the overall results did not
change significantly when the studies of lesser methodological
quality (results not shown) were excluded.
The intent of this systematic review was to update the results from previous meta-analyses, as well as to focus the
analysis under a perspective of heterogeneity reduction through
subgroup analysis. One of the most recent evidence updates
was published by Lethaby et al25 in The Cochrane Library.
Nevertheless, our revision includes recently published clinical
trials that are not considered in the Cochrane Review, such as
the studies conducted by Cheng et al,21 D’Anna et al,3 and
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Khaodhiar et al,5 which used dietary soy supplement, genistein
concentrate, and daidzein concentrate, respectively.
Unlike Cochrane, our review excludes unpublished studies
and focuses only on studies developed with soy (categorized
into three subgroups). In addition, we consider the inclusion
of the study of Crisafulli et al4 within the Bisoflavone concentrate[ subgroup, by taking into account that the intervention was made with genistein tablets with 98% purity (the
Cochrane Review included this trial in the category of Bother
phytoestrogens[). Likewise, our analysis includes the trials of
Murkies et al19 and Colacurci et al20 (both excluded from the
Cochrane Review) because we consider that they have sufficient methodological quality to be analyzed. On the other
hand, as is the case with Cochrane and in contrast to the
previous reviews of Nelson et al26 and Howes et al,27 our
analysis excludes studies with a duration of less than 12 weeks
and those studies that included women with a breast cancer
background to discard the influence of other covariables in
cases of neoplastic activity and under the assumption that the
vasomotor syndrome could be much more intense in women
receiving radical antineoplastic treatment.
Other meta-analyses with the same purpose of evaluating
the effect size of the intervention with phytoestrogens versus
placebo have been published before; however, some reviews
focus solely on the subgroup analysis,26<28 whereas others
have strictly collected only studies developed with T pratense
or Bred clover.[29
Regression is a statistical procedure that allows analyzing
the evidence accumulated under different perspectives and
could reduce the heterogeneity resulting from the variance
between the studies. The previous meta-analysis of Howes
et al27 considered the meta-regression of effect size versus
the isoflavone dose and the basal number of hot flashes and
observed that both independent variables have a significant
influence on the effect size. Likewise, these authors observed
that the increasing duration of a study was associated with a
significant attenuation of the reduction in flashes.
Thus, Howes et al27 detected a directly proportional relationship between the reduction in hot flashes and the isoflavone doses. A similar association was observed with the
basal number of hot flashes, and the authors concluded that
there is little or no response to isoflavones in women who
experience four or fewer hot flash episodes per day. They
also found out that the trials with smaller responses to placebo
tended to present a more beneficial effect with the isoflavone
intervention. As in the review of Howes et al,27 our analysis
found a significant association between the effect size and the
number of hot flashes at the beginning of the study (Fig. 2).
The previous meta-analysis of Nelson et al26 evaluated
only the evidence under the perspective of the duration of the
intervention. The authors of this meta-analysis separately
evaluated the studies with durations of 4 to 6, 12 to 16, and
24 weeks but did not observe greater changes in the combined results favorable to soy in these subgroups.
The previous systematic review of Williamson-Hughes
et al30 raised a rather interesting hypothesis because it
* 2010 The North American Menopause Society
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concluded that soy supplements that contribute a daily dose
of genistein greater than 15 mg would prove effective in
handling the climacteric vasomotor syndrome, and doses
below this Bgenistein threshold[ would tend to be ineffective;
however, this hypothesis was not supported by the observations of the Study of Women’s Health Across the Nation that
evaluated the relationship between vasomotor symptoms and
race during the menopausal transition in 3,198 women and
did not find any relationship between the genistein consumption and vasomotor symptoms.31
Although our review excludes unpublished studies, it is
important to observe that, as a general rule, such studies do
not reach the minimal methodological quality to be included
in the final analysis.32 Because of this, many experts consider
that it is more worthwhile to invest in review updates than in
a thorough search of unpublished data. Likewise, our review
includes studies with small sample size and low statistical
power, which increases the probability of obtaining nonsignificant results and of reducing the probability of its
publication; however, this situation does not make the results
worth less because the meta-analyses that include studies
with low statistical power (50% as an average) coincide
closely with the Breal[ difference in the effect size of the
intervention under study, even in the presence of a
publication bias. Previous studies have proven that metaanalyses of small trials yield results that are very similar to
those of meta-analyses of large trials on the same intervention.
According to van Driel et al,32 the key question should focus
not on the existence of a publication bias but on the true
impact of this bias.
Nevertheless, it is important to observe the following
weaknesses in our analysis, which limit the interpretation of
the results. First, according to the current regulatory framework, the final dose for soy dietary supplements has not been
established, making it difficult to compare the studies that use
such supplements without adequate standardization in their
isoflavone composition. Moreover, the role that the intact soy
protein has on the effect size is still uncertain, whereas the
studies have not yet defined whether the presence of soy
protein is a heterogeneity factor. This uncertainty about the
actual bioavailability of isoflavones and their final impact on
the effect size may be a possible explanation for the greater
heterogeneity in the group that used dietary supplements
(60%) than in the overall studies (54%), because such
heterogeneity is reduced in the trials that used the supplement
in a more standardized way (as an extract or concentrate).
Second, although there is evidence suggesting that the
intestinal metabolic character could have a significant influence on the bioavailability and activity of the isoflavones
(a hypothesis that involves the formation of equol), most
of the studies do not evaluate the participants’ intestinal
metabolic pattern, which may also be a source of heterogeneity in the results. Third, our analysis did not evaluate the
influence of the duration of the study on the results. It is
worthwhile to note that despite the previous revision of
Nelson et al26 not proving significant changes in the effect

size associated with the duration of the study, the metaanalysis of Howes et al27 did not discard the influence of
this heterogeneity factor on the results. Fourth, the analyzed
studies frequently used different scores to measure the effect
size, namely, nonhomogeneous measurement scales for the
results, which could generate an additional heterogeneity
factor, despite the standardization of the means.
CONCLUSIONS
Although the overall combined results and the results by
subgroups (according to the type of supplement used) showed
a significant tendency in favor of soy, it is still difficult to
establish conclusive results given the high heterogeneity found
in the studies. Therefore, it is important to conduct new trials
that secure the standardization of the main confusion variables, such as the type of supplement, the participants’ metabolic profile, the duration of the study, the scale for measuring
the results, among others, to minimize the heterogeneity of
the results.
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Appendix 1
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Campagnolli et al34
Dalais et al35
Nikander et al36
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VanPatten et al38
Nahas et al39
Secreto et al40
Sammartino et al41
Scambia et al42
Duncan et al43
Jou et al44
Kok et al45
Manonai et al46
Newton et al47
Russo and
Corosu48

Reasons for the exclusion of the study
Duration G12 wk
Number of participants in each study group not
specified. No basal characteristics have been
submitted for each group.
The number of participants in each study group has
not been specified. The units of measure for
vasomotor symptoms have not been defined.
The participants had a history of breast cancer.
The participants had breast cancer.
The participants had breast cancer.
There were participants with breast cancer.
There were participants with breast cancer.
The intervention was not only with isoflavones
because it also included lignans and C racemosa.
Cointervention with hormone therapy. Soybean vs
placebo group lasted G12 wk.
No interesting results were reported.
Study duration was less than 12 wk.
No vasomotor symptoms were measured.
No vasomotor symptoms are specified at the basal
moment.
The quantity of contributed isoflavone is not
specified. Multibotanical mixed preparations
were used.
A combination of phytoestrogen and black cohosh
was used.
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