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Efficacy of isoflavones in relieving vasomotor
menopausal symptoms – A systematic review
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This review assessed the efficacy of isoflavone supplements to reduce vasomotor symptoms in meno-
pausal women by reviewing all published randomized controlled trials. Systematic literature searches
were carried out in 70 databases. Randomized and placebo controlled studies were included if they
investigated the treatment of isoflavone supplements derived from soy or red clover on vasomotor
symptoms in peri- or postmenopausal women for at least 12 wks. Data were analyzed concerning out-
come and methodological quality of the study. Twenty-three trials met the inclusion criteria, thereof
17 investigated soy isoflavones and 6 red clover isoflavones. Without exception, selected trials exam-
ining the effect of red clover isoflavones were already assessed in several meta-analyses and were
therefore excluded from this evaluation. As the soy isoflavone studies were very heterogeneous con-
cerning interventions and outcome measures, meta-analysis could not be performed and trials were
systematically assessed in a structured approach. Included soy isoflavone studies had numerous qual-
ity deficiencies and did not consistently show a reduction of flushes after treatment with soy isofla-
vones. Therefore, there is no conclusive evidence, but only some indication of a benefit of soy isofla-
vones on hot flush frequency or severity.
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1 Introduction

Phyto-estrogens are estrogen-like substances produced by
plants. These phyto-chemicals bind to estrogen receptors
(ERs) and exert various estrogenic or anti-estrogenic
effects. The three main classes of phyto-estrogens are iso-
flavones, lignans, and coumestans, which are found in
fruits, vegetables, and whole grains. The most extensively
studied class of phyto-estrogens, the isoflavones, occurs
largely in soybeans [1, 2]. Soybeans contain three primary
isoflavones in their glycoside form: genistin, daidzin, and
glycitin. The sugar moiety is cleaved during digestion by b-
glycosidases, resulting in the formation of their respective
aglycones, genistein, daidzein, and glycitein [3]. Soy isofla-
vones act via estrogen receptor binding activities, with a
higher affinity to ER-b in comparison to ER-a [4].

Red clover (Trifolium pratense), an isoflavone rich
medicinal herb traditionally used by Native Americans,
mainly contains the four isoflavones formononetin, biocha-
nin A, daidzein, and genistein. Formononetin does not bind
to the ER at physiological concentrations, but it is metabo-
lized to daidzein and then by intestinal bacteria to equol,
both of which have been shown to be estrogenic [5, 6].

Thermoregulatory disturbances like hot flushes (HF) and
night sweats, also referred to as vasomotor symptoms, are
the most common menopausal symptoms and occur in
about 75% of peri- and postmenopausal women in the
United States [7]. In Europe prevalence of HF is up to 73%,
with variations in different populations [8]. HF arise as a
sudden feeling of heat in the face, neck, and chest. Night
sweats are the night-time manifestation of HF [9].

Menopausal hormone therapy (MHT) is the most consis-
tently effective therapy for vasomotor symptoms [10].
However, current data have indicated adverse effects of
MHT by increasing the risk of e.g. stroke, breast cancer
(estrogen-progestin therapy only), and gallbladder disease
[11, 12]. Dietary soy has gained much attention since
reports of reduced menopausal discomfort and reduced
morbidity incidence of several hormone-dependent dis-
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eases in Asian compared with Western populations [2]. Epi-
demiological studies in Japanese women suggest that con-
sumption of soy products has a protective effect against HF
[13]. In Japan, the total isoflavone intake from soy food
averages from 25 to 50 mg per day. A small proportion of
the Asian population (f10%) seems to consume more than
100 mg isoflavones [14]. In Western countries average daily
intakes are less than 2 mg isoflavones [15].

Currently, numerous isoflavone preparations derived
from soy or red clover are available on the market as dietary
supplement and are used by many women to treat their men-
opausal disorders. It has been shown that about 62% of
women believe that “natural” (plant based) hormones are at
least as effective for managing menopausal symptoms as
MHT [16]. However, up to now the efficacy of isoflavones
in the treatment of HF or night sweats has not been scientifi-
cally substantiated. Results from meta-analyses and reviews
analyzing the efficacy of isoflavones are inconsistent [17–
22]. Recently several studies were published which still
have to be assessed.

In this systematic review the efficacy of isoflavone sup-
plements derived from soy in the treatment of menopausal
vasomotor symptoms was critically assessed by reviewing
all published randomized controlled trials (RCTs).

2 Methods

2.1 Data sources/Identification of clinical trials

A systematic literature search was conducted in March
2008 with no restriction on date. Relevant trials were identi-
fied from searches with the German institute of medical
documentation and information (DIMDI; http://www.dim-
di.de/static/en/index.html), containing 70 databases, cover-
ing the entire spectrum of medicine. The main search terms
used were isoflavones, soy, red clover, vasomotor symp-
toms, HF, and night sweats. The detailed search strategy is
available as Supporting Information 1. Additionally, hand
searching was performed in reference lists of relevant
reviews. There was no restriction on the language of publi-
cation. Abstracts and unpublished studies were not included
in the analysis.

2.2 Study selection

Due to the high potential for placebo effect [23], it is
required to compare isoflavones with placebo control and
not only with standard therapy (MHT for vasomotor symp-
toms). So the efficacy of isoflavones was evaluated with
analyses of all published randomized placebo-controlled
trials of dietary supplements containing extracted or puri-
fied soy and red clover isoflavones for treatment of vasomo-
tor menopausal symptoms.

2.3 Types of participants

2.3.1 Inclusion
(i) Perimenopausal women (no regular, but at least one

menstrual period within the last 12 months) suffering
from vasomotor symptoms at baseline

(ii) Postmenopausal women (no menstruation within the
last 12 months) suffering from vasomotor symptoms
at baseline

(iii) Women reporting spontaneous or surgical meno-
pause

2.3.2 Exclusion
(i) Patients with cancer or history of cancer
(ii) Use of tamoxifen
(iii) Previous MHT within the last month before interven-

tion
(iv) Any major disease
(v) Peri- and postmenopausal women with no vasomotor

symptoms at baseline

2.4 Types of intervention

Studies were selected for analysis if the intervention of soy
or red clover isoflavones in a defined dose versus placebo
control was investigated as a monotherapy for menopausal
vasomotor symptoms. The isoflavones should have been
administered as supplement or as isoflavone-enriched food.
Interventions of dietary soy were not considered in this anal-
ysis because it is assumed that matrix effects can influence
the bioavailability of isoflavones [24]. Studies using a com-
bination of soy or red clover isoflavones with other therapies
were excluded. The treatment duration should be at least
12 wks, in line with recommendations for MHT [25].

2.5 Types of outcome measures

At least one of the following outcome measures should be
presented in the studies:
(i) Individual vasomotor symptoms (frequency and

severity of HF, night sweats)
(ii) Vasomotor scales or sub-scales of scores
(iii) Composite scores of vasomotor symptoms

Studies reporting general menopausal symptoms ques-
tionnaires lacking distinct data about HF and night sweats
were excluded.

2.6 Data extraction and study quality assessment

Data extraction and quality assessment were performed
independently by two reviewers A. J. and U. W. The assess-
ments were performed under unmasked conditions since it
was suggested that masked condition did not affect the
overall results of systematic reviews [26]. Disagreements
were resolved by consensus or by discussion with a third
reviewer R. G.
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2.6.1 Data extraction
Included studies were analyzed according to the following
methodological characteristics:
(i) Randomization method, blinding method, conceal-

ment of allocation
(ii) Study design (parallel/cross over, duration of treat-

ment)
(iii) Flow chart
(iv) Power calculation
(v) Number of randomized and analyzed patients
(vi) Drop outs, reasons for drop out
(vii) Method of analysis
(viii) Baseline comparability of the groups
(ix) Presentation of results
(x) Location and timing of the study
(xi) Funding

Concerning outcome, data were extracted for vasomotor
symptoms presented as frequency, severity, subscales, or
composition scores. The study outcome was filtered out as
the difference in reduction of vasomotor symptoms from
baseline compared to placebo. In case of missing data the
percentage change of hot flush frequency or severity
between intervention and placebo group were stated.

Initial hot flush frequency as well as time since last men-
strual period was filtered out to characterize the study pop-
ulation. The intervention was described regarding applica-
tion type and reported isoflavone dose.

Beside efficacy, outcome data were extracted for adverse
effects for all included soy isoflavone studies.

2.6.2 Study quality assessment
In the literature, there are numerous scales used to assess
the methodological quality of RCT, of which most have not
been tested for validity and reliability in the area of applica-
tion [27]. Therefore, a catalog of quality criteria was devel-
oped based on the consolidated standards of reporting trials
[28].

The quality of the included studies was assessed accord-
ing the criteria of selected methodological issues presented
in Table 1.

Description of randomization and blinding method is
very important since it was shown that trials excluding fea-
tures such as blinding and allocation concealment tended to
report an exaggerated treatment effect compared with trials
that did include these features [29–31]. In view of baseline
comparability of the study groups, patient age and meno-
pausal transition stage or any measure of menstrual/hormo-
nal status were focused upon, since the prevalence of HF
could be influenced by these factors (National Institutes of
Health, assessing and improving measures of hot flashes.
Summary of an NIH Workshop, 2004, http://nccam.nih.-
gov/health/hotflashes/pdf/hotflashessumm.pdf.). Addition-
ally, baseline values for HF should be stated by the authors
and should be comparable between the groups.
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Table 1. Criteria for evaluation of study quality. Study quality of the included studies were analyzed according randomization, treat-
ment blinding, allocation concealment, baseline comparability of treatment groups, number of analyzed participants per group, drop
outs, basis for analysis and presentation of results. The criteria were graded with A, B or C as described in the table.

Assessment A B C

Randomization concept of generation of an allocation
sequence (simple, restricted or stratified
randomization, e.g. by centre)

not reported/unclear inadequate

Treatment blinding containers were identical, supplements
were identical in appearance, taste etc.

not reported/unclear supplement and placebo
were not identical

Allocation concealment (1) sequentially numbered, opaque,
sealed envelopes;
(2) sequentially numbered containers;
(3) pharmacy controlled;
(4) central randomization

not reported/unclear inadequate

Baseline comparability
of treatment groups

assessment in randomized patients,
comparability of age, menopausal status
(FSH-level, or menopausal age etc)
and vasomotor symptoms

balance not reported or only
stated for analyzed patients

groups not balanced

Number of analyzed
participants per group

F50 25–50 a25

Drop outs withdrawals of 20% or less not reported/unclear withdrawals of more than
20%

Basis for analysis intention-to-treat unclear no intention-to-treat

Presentation of results data about frequency or intensity of
HF for each group with a measure of
variability, number of patients analyzed

unclear (number of analyzed
patients, modality of calculation
of the scores)

no absolute values, no
measure of variability
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A certain number of participants are required to obtain
reproducible and significant results. Sloan et al. outlined a
number of 50 patients per arm to be appropriate for under-
standing the effect an agent has on HF in a patient popu-
lation [23]. In pilot studies, a reduction of symptoms has to
be measured in 25 patients to further study a particular
agent.

Schulz and Grimes summarized that validity of study
results are compromised by drop out rates greater than 20%
[32]. Fewer than 5% lead to little bias, whereas 5–20%
leads to intermediate levels of problems. Therefore, in this
review dropout rates were checked for greater than 20%. Of
more importance than absolute overall loss to follow-up
rates are comparative loss rates in the groups. If there were
differences between the groups, the evaluation was based
on the higher drop out rate.

The intention-to treat-principle is the most appropriate
criterion for the assessment of the utility of a new therapy
and provides the most realistic and unbiased answer to the
relevant question of clinical effectiveness [33]. Finally, it is
important for comparison of study results to provide abso-
lute data of outcome including a measure of variability.

2.7 Statistical analyses

Potential influences of initial HF as well as isoflavone doses
on the study outcome were investigated with correlation
analyses (Spearman rank correlation) using the Statistical
package for the Social Science Software (SPSS). For corre-
lation analyses, study outcome was defined as percent
reduction from baseline compared to placebo. Analyzing
the correlation between initial HF and outcome initial hot
flush values of the active treatment group were used as a
mean for all patients. The correlation of the administered
doses was carried out with isoflavone aglycone equivalents.
For studies with an imprecise isoflavone specification, it
was assumed that isoflavones were present as aglycones.
Correlation analysis was performed firstly for all studies
together, but also separately for studies with known as well
as unknown aglycone content. Analyzing cross-over studies
only the first phase was considered.

3 Results

266 abstracts were identified after systematic literature
searches of DIMDI, precisely within the following data-
bases: Cochrane Library, MEDLINE databases, CAB
Abstracts m CAB, ISTPB+ISTP/ISSHP m The Thomson
Corporation and SciSearch m The Thomson Corporation.
Four additional articles were found by manual search. 48 of
269 abstracts were considered as relevant to the topic (Fig.
1). Twenty-five articles were excluded from the systematic
review. Reasons for exclusion are presented in Supporting
Information 2. Additionally, one selected article was not

available from several libraries, and the author did not
respond to our query [34].

Twenty-three studies met inclusion criteria. Seventeen
RCT dealt with soy and six with red clover isoflavones.
Twenty-one papers were published in English; one was
available in Polish and one in Portuguese.

After screening the included RCT, it became obvious that
all the six trials of red clover isoflavones [35–40] were
already considered in several meta-analyses [17–20].
Therefore, they were excluded from a detailed description
in the present study which focuses specifically on RCT of
soy isoflavones.

3.1 Study quality

The methodological characteristics of the included soy iso-
flavone studies are summarized in tabular form and avail-
able as Supporting Information 3. Except for one trial [41]
all studies were performed in a parallel design.

The summary of the study quality assessment is pre-
sented in Table 2. Five studies specified their randomiza-
tion methods in an adequate manner. Eleven authors did not
provide further details for the randomization methods.
Information about the study design of D'Anna et al. were
received from the publication of Marini et al. [42]: D'Anna
et al. performed a subgroup analysis and the randomization
was carried out for the parent study.

Ten studies gave information about their method of treat-
ment blinding, whereas in seven publications the methods
were not stated.

Three trials provided details for the allocation conceal-
ment of the treatment in the studies. In all the other publica-
tions, it was ambiguously described or not mentioned.

Five studies described baseline comparability of random-
ized patients of the intervention and control groups accord-
ing to age, menopausal status and initial vasomotor symp-
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Figure 1. Systematic review flowchart summary.



A. Jacobs et al. Mol. Nutr. Food Res. 2009, 53, 1084 –1097

toms. The remaining studies provided information only for
analyzed patients or at least one of the three points was
missing or unclear.

Three studies involved more than 50 women per treat-
ment arm in the analysis. Eight trials had, due to their num-
ber of participants, the character of a pilot study. Six trials
analyzed less than 25 women per group.

Ten studies had a drop out rate of 20% or less. More than
20% drop outs emerged in five studies. In one study, drop
out rate was not reported [43]. The number of randomized
patients was unclear in one study [44], so a drop out rate
could not be stated.

Two studies performed intention-to-treat analyses. Nine
studies were analyzed per protocol. In six studies, the
method of analysis was unclear or not stated.

Twelve studies presented their results about frequency or
intensity of HF with baseline values as well as after treat-
ment values, with a measure of variability and number of
patients analyzed. Five studies were lacking measures of
variability or exhibited the results only as percent changes
from baseline compared to placebo or in a diagram.

None of the studies met all quality criteria although the
criterion most frequently satisfied was presentation of
results, whereas allocation concealment was the issue met
by the fewest trials.

Compliance, a further study characteristic, was bio-
chemically measured in seven of 17 studies, with three trials
measuring urinary isoflavone excretion [44–46] and four
measuring plasma isoflavone concentration [47–50]. In
four trials compliance was assessed by counts of returned
supplements [41, 51–53], in one trial compliance was self-
reported [54], and another trial assessed it indirectly by

individual food diaries [55]. In the remaining four trials
assessment of compliance was not stated. Overall, compli-
ance with soy supplements was good.

3.2 Efficacy outcomes

Included studies are very heterogeneous concerning inter-
vention and outcome. Therefore, the trials were divided into
three subgroups: (1) isolated genistein group, (2) soy
extract group and (3) soy protein powder group (Table 3).
Nevertheless, it was not practicable to perform a meta-anal-
ysis of the subgroups because not all articles provided
adequate outcome data. So the trials were described in
detailed tabular form and systematically assessed in a struc-
tured approach.

The outcome of hot flush frequency was given in 14 of
the included soy isoflavone studies. Hot flush severity was
presented in 12 trials. Six publications measured hot flush
frequency as well as hot flush severity.

Looking at hot flush frequency, seven of 14 studies pre-
sented absolute data with measure of variability. In six stud-
ies results were given as reduction in percent from baseline.
One study outlined results of frequency in a diagram but
also as percent change of women who experienced a
decrease of HF.

The determination of hot flush severity varied among the
12 trial, using all sorts of severity scores:
(i) a composite score of frequency and severity,
(ii) a severity scale of 0–3 (none to severe),
(iii) a severity scale of 1–3,
(iv) 46weighted severity scale of 0–3,
(v) five-point self-rating scale,
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Table 2. Quality assessment of the studies. Each study was assessed according the criteria of table 1. Studies were sorted by num-
ber of A counts.

Study Rando-
mization

Treatment
Blinding

Allocation
conce-
alment

Baseline
compa-
rability

N Partici-
pants

Drop
outs

Intention-
to-treat
analysis

Presentation
of results

A counts
(of 8)

D’Anna et al. 2007 [48] Ba) A B A A A B A 5
Crisafulli et al. 2004 [47] B A B A B A A C 4
de Sousa et al. 2006 [52] A B B A B A C A 4
Knight et al. 2001 [46] A A A B C C C A 4
Penotti et al. 2003 [58] A A B A C C C A 4
Campagnoli et al. 2005 [41] B A A B C A B C 3
Duffy et al. 2003 [55] B A B B C A C A 3
Faur� et al. 2002 [59] B A B B B C A A 3
Han et al. 2002 [57] B B A B B A B A 3
Nahas et al. 2007 [50] B A B B B A C A 3
Burke et al. 2003 [54] B B B B A A C A 3
Albertazzi et al. 1998 [51] A B B A B C B C 2
Cheng et al. 2007 [45] B B B B B A C A 2
Khaodhiar et al. 2008 [49] A B B B B C C A 2
St. Germain et al. 2001 [44] B A B B C B B A 2
Stanosz et al. 2006 [43] B A B B C B B C 1
Upmalis et al. 2000 [53] B B B B A C C C 1

a) Subgroup analysis of a parent study [42], which was adequate randomized
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(vi) a ten-point scale, which finally was translated into a
four-point scale,

(vii) Kupperman index for HF and night sweats, without
further description of calculation of the score.

Among the included studies, there were differences
regarding the menopausal status of the study population.
The effect of isoflavones in only perimenopausal women
was investigated in one trial. Seven trials included postme-
nopausal participants with amenorrhea of at least 12
months. One trial defined the study population as peri- and
postmenopausal. A further eight trials described partici-
pants as postmenopausal, but time since last menstruation
was at least six months as defined as their inclusion crite-
rion. So these trials involved peri- and postmenopausal
women according to the definition of the stages of repro-
ductive aging workshop in 2001 [56]. One trial gave no
information.

3.3 Efficacy outcome in genistein studies

Both genistein studies found an improvement of hot flush
frequency in women suffering from about four daily HF
after one year treatment with 54 mg genistein [47, 48]. One
of both studies showed additionally an improvement of
severity. The results of this study display a subgroup anal-
ysis of participants of a bone loss trial which suffered from
HF. Severity score values were not analyzed as ordinal
measurements, but as metric data [48]. In both studies vaso-
motor symptoms were secondary outcomes.

3.4 Efficacy outcome in soy extract studies

Eleven studies investigated the effect of isoflavones applied
as soy extracts on vasomotor symptoms, two of them only
as a secondary outcome [52, 55].

The isoflavones were administrated as capsules, tablets
or as a ready-to-drink beverage enriched with isoflavones
[45]. The isoflavone composition of the soy extracts dif-
fered between the included trials. The reported daily doses
varied from 39 to 100 mg and 50 to 60 mg isoflavones cal-
culated as aglycones [49, 55, 57] and as glycosides [41, 45,
53], respectively. A study reporting an intervention with
120 mg isoflavones referred to a composition of glycosides
and aglycones [52]. The isoflavone specification was
unclear in three studies [43, 50, 59].

Eight trials evaluated the effect on hot flush frequency, of
which three [43, 50, 59] found an improvement after treat-
ment with isoflavones compared to placebo. Additionally,
one trial showed a significant effect of isoflavones after
pooling two active arms to one active arm compared to pla-
cebo (p = 0.048) [49]. A further trial [52] found a reduction
of HF with isoflavones after calculation of percent change
from baseline to the end of the treatment whereas the differ-
ence between both groups after treatment was not signifi-
cant.

Eight trials measured hot flush severity, of which five
observed a significant improvement after consumption of
soy supplements [43, 45, 50, 53, 57]. Except for three stud-
ies [53, 55, 57], all authors measuring severity analyzed the
score data as metric data.

3.5 Efficacy outcome in soy protein powder
studies

Four studies were identified using soy protein powder [44,
46, 50, 54]. The isoflavones were administered in doses of
76–80.4 mg per day calculated as aglycones [44, 46, 51].
In one study, the isoflavones with reported doses of 42/
58 mg were not specified concerning aglycone or glycoside
[54].

All studies measured hot flush frequency. A reduction of
flushes was shown in one trial [51]. Additionally, the effect
of isoflavones on hot flush severity was also evaluated in
three studies [44, 46, 54], but no significant reduction was
shown.

3.6 Correlation of initial HF and isoflavone doses
with outcome

Analyses yielded no correlation between initial HF and out-
come, neither weighted by number of participants nor
unweighted. The outcome, stated as the difference in reduc-
tion from baseline compared to placebo, could only be esti-
mated for some studies because of missing data. Four stud-
ies did not specify the isoflavone form (aglycone or glyco-
side) or report precise content of aglycone equivalents. No
correlation could be detected. Again weighting by number
of participants had no influence on the results.

3.7 Adverse effects

As summarized in Supporting Information 4, no prolifera-
tive effects of soy isoflavones on the endometrium, vagina
or breast tissue could be detected in the analyzed studies. In
several studies gastrointestinal disorders occurred after
treatment, but a significant difference between soy and pla-
cebo was found in only one trial [53].

4 Discussion

This systematic review of the efficacy of isoflavone in the
treatment of vasomotor symptoms focused on randomized
placebo controlled trials investigating soy isoflavone sup-
plements, published before March 2008. It was not appro-
priate to pool data from soy isoflavone studies because of
the heterogeneity concerning intervention (isoflavone
doses, composition of products, types of application) as
well as measure of outcome. Overall, because of inconsis-
tent study results, there is no conclusive evidence of a bene-
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fit of soy isoflavones on hot flush frequency or severity.
However, due to the results of the genistein studies there are
some indications of the efficacy of isolated genistein.

In general, the quality of the included soy isoflavone
studies showed numerous deficiencies, with limited num-
bers of patients, inadequate description of randomization,
treatment allocation and blinding methods, as well as
incomplete presentation of results. Furthermore, high drop-
out rates, failure to include all randomized patients in the
final analysis, and the marked placebo effect may question
the validity of findings reported in several trials.

A clear classification according to the type of interven-
tion was difficult in some cases because of the variability of
soy isoflavones in supplements and the type of application,
as well as limited information about the isoflavone form
and purity.

Analyzing the studies achieved no clear result of the effi-
cacy of isoflavones for the treatment of vasomotor symp-
toms. Although two studies examining the effect of isolated
genistein on vasomotor symptoms [47, 48] found a benefit
on HF and were of fair quality, the results have to be inter-
preted with caution. In both trials, the measurement of HF
was a secondary endpoint of the parent studies [42, 60], and
in one of both data were collected in a subgroup of partici-
pants suffering from HF. Overall, results of secondary end-
points are only suggestive and results of subgroup analyses
have a high likelihood of either achieving a positive result
by chance or missing a true benefit [61, 62]. Therefore, the
effect of genistein on vasomotor symptoms should be veri-
fied in further studies.

However, conclusions of a recent review are in line with
the assumption of the efficacy of genistein. Williamson-
Hughes et al. [63] stratified studies according to the amount
of genistein in several soy extracts and arrived to the con-
clusion that isoflavone extracts providing a minimum of
15 mg genistein per day can be effective in reducing
severity and frequency of HF. Although, this hypothesis is
not supported by the longitudinal study of women's health
across the nation, this assumption has to be further investi-
gated [19, 64]. Due to the imprecise specification of the
intervention, it was not possible to examine the effect of
genistein across the studies.

The only study, which found a significant improvement
of vasomotor symptoms in the isoflavone soy protein pow-
der group, stated that tamoxifen was not considered to be
contraindicated for investigation of isoflavones [51]. In this
review, tamoxifen use was a reason for exclusion, because
HF occur as side effects of tamoxifen. Nevertheless, this
trial was included because it was not clear whether women
were actually treated with tamoxifen. However, it cannot be
excluded that results were affected by tamoxifen.

It is discussed that in studies including participants with
mild symptoms such as Burke et al., an effect of isoflavones
on HF could not be measured [18]. However, a subgroup
analysis of women with more than four HF failed to find

differences between soy and placebo [54]. In this review,
correlation analyses revealed no pattern to suggest that tri-
als with a higher number of initial HF were more likely to
find a treatment benefit. This finding agrees with the sensi-
tivity analyses of Lethaby et al., who compared the overall
pattern of results with those involving women with at least
five HF baseline [19].

As indicated also by correlation analysis, the use of
higher isoflavone doses did not seem to coincide with a
benefit in vasomotor symptoms. However, aglycone values
were estimated, because in some studies no information
was given about isoflavone aglycone and glycoside content.
Therefore, the comparison of the intervention doses must
be considered with caution. Additionally, in correlation
analyses it was not distinguished between different types of
application resulting in limited conclusion.

It has to be pointed out, that only greater treatment effects
could be significantly measured with a study design such as
in Knight et al. which analyzed only 20 patients [46]. In
contrast Cheng et al. showed a benefit of isoflavones on the
hot flush score with 51 participants which had also only
mild symptoms with initial hot flush score values of 1.4 on
a five-point scale [45]. With 25 and 26 patients per group
this trial exhibit a pilot study [23].

The comparison of severity outcomes leads to a limited
conclusion because of the diversity of severity scores used.
Whereas the Greene Vasomotor Scale comprises HF as well
as night sweats, this is not the case for the Kupperman
Scale. However, the Kupperman Index is widely used,
despite there is no formal evaluation of the index and a lack
of statistical justification for weights (National Institutes of
Health, assessing and improving measures of hot flashes.
Summary of an NIH Workshop, 2004, http://nccam.nih.
gov/health/hotflashes/pdf/hotflashessumm.pdf.)[65]. Fur-
thermore, the composition scores used by de Sousa et al.
[52] and Upmalis et al. [53] included hot flush frequency
and severity and are hardly comparable with the other
scales. Additionally, severity data were often evaluated stat-
istically with inappropriate tests analyzing score values as
metric measurements, which could introduce bias and
therefore have to beconsidered with caution.

With the trial of de Sousa et al. [52], it becomes apparent
that the presentation of results (absolute values after treat-
ment or percent reduction from baseline) can influence the
outcome. In this study, significant positive results for fre-
quency were yielded only after calculating the percentage
changes from baseline, but no significant difference of hot
flush values between the groups after treatment could be
shown. This therefore necessitates the standardized descrip-
tion of results, such as reporting absolute values and percent
reduction from baseline of all groups, when comparing
studies and evaluating the reported effect.

The estimated prevalence of vasomotor symptoms varies
from 35 to 50% in perimenopause and from 30 to 80% in
post-menopause [10]. It was not possible to examine the
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response to isoflavones according to menopausal status,
because many trials included, but did not distinguish, peri-
and post-menopausal women in the analysis, or defined the
postmenopausal status as at least six months of amenor-
rhea.

Perimenopausal women may have contributed to a higher
placebo response than postmenopausal women [66]. The
mean placebo effect in all included trials dealing with soy
supplements was 27%, which is in line with reported aver-
age values by Sloan et al. of 20 to 30% after 4 wks [23].
However, due to different definitions of menopausal status,
correlation between menopausal status and placebo
response could not be evaluated. The possibility that the
placebo effect may derive from dietary isoflavone intake by
women of control groups could be to a great extent
excluded, since the placebo effect in studies measuring
compliance by urinary or plasma isoflavone concentrations
also averages 25%.

Poor information about induced or natural menopausal
status of women was also often given. Only four trials stated
directly that postmenopausal women with intact uterus and
ovaries were investigated. The remaining trials involved
both women with natural or with induced menopause or did
not further described the participants, so a potential influ-
ence could not be evaluated.

The FDA proposed a washout period for prior estrogen
and/or progestin therapy of at least 8 wks for oral therapy
and at least 4 wks for transdermal application. Several stud-
ies did not confirm to this recommendation: some studies
defined inclusion criteria with last MHT A 6 wks [46, 49,
51, 59] or did not provide information about past MHT [43,
48, 58]. So it is not sure whether the outcome was affected
by MHT.

Besides methodological weakness of the studies, the var-
iability of phytoestrogen compositions are discussed for the
inconsistent results [3, 67]. On the one hand, it may be
important which isoflavones are contained in the supple-
ment, and on the other hand whether the isoflavones occur
as glycosides or aglycones. This emphasizes the importance
of clear specification of intervention. In the literature, there
are conflicting data concerning the bioavailability of isofla-
vone glycosides and aglycones, where both forms have
been shown as having higher bioavailability. Other studies
found no differences in the absorption efficiency of glyco-
sides and aglycones, thus no clear conclusion could be
drawn [68].

The half-life of daidzein and genistein is nearly 8 h, thus
steady state plasma concentrations would be better
achieved by repeated ingestion of isoflavones throughout
the day than by ingestion only once a day. Therefore, varia-
tions of isoflavone administration may also account for dif-
ferences of study results [69]. Plasma genistein concentra-
tions are consistently higher than daidzein concentrations
when equal amounts of the two isoflavones were ingested,
indicating a higher bioavailability of genistein than of daid-

zein. Furthermore, urine has higher concentrations of daid-
zein than of genistein because of the greater plasma clear-
ance rate of daidzein, thus limiting the use of urine meas-
urement as a predictor of systemic bioavailability [69, 70].
In addition, it is assumed that the composition of diet may
influence the metabolism since it was shown that a diet rich
in carbohydrates and dietary fiber was associated with a
greater equol production [67].

Equol production by intestinal bacteria may enhance the
action of isoflavones, but its effect on menopausal symp-
toms has not been clarified. It is assumed that 30 to 50% of
the population are equol producers [71, 72]. Studies
included in this review did not control for equol production.
A recently published trial investigated the effect of intesti-
nal production of equol on menopausal symptoms in
women treated with 135 mg soy isoflavones. The results
revealed that isoflavones had no beneficial effects in
women who did not produce equol. Kupperman score for
HF and excessive sweating showed a significantly greater
reduction after isoflavone intake compared to placebo in
women producing equol [73]. The results of this pilot study
should encourage investigators to establish whether effi-
cacy is influenced by equol production. Differences in indi-
vidual intestinal flora may in large part explain the different
results of intervention studies concerning the effect of iso-
flavones.

Overall, the outcome of this review is in line with pre-
vious reviews, where authors concluded that soy isoflavone
studies are very heterogeneous and yielded inconsistent
results. Isoflavones are often not superior to placebo for
relief of vasomotor symptom frequency or severity [19–
22].

In contrast, Howes et al. [18] found in their meta-analysis
a clinically small – modest benefit of isoflavones on hot
flush frequency. The trials were collectively evaluated and
no subgroup analyses were performed to distinguish
between different soy isoflavone composition and applica-
tion. However, there are some differences in the evaluation
of the individual studies. For example, in the study of Han
et al. the Kupperman vasomotor symptom score was
assessed, reflecting the severity of HF [57]. Combining
different outcomes like frequency and severity in the calcu-
lation of efficacy may be misleading. A further study was
included in which the control group was not evidently
randomized [74]. The apparent heterogeneity of analyzed
studies indicates that it is not appropriate to estimate the
total effect size of all studies and to draw a clear conclusion.
Lethaby et al. pointed out that pooling highly variable stud-
ies causes heterogeneity and affects the credibility of effects
and concluded that there is no evidence of effectiveness in
the alleviation of menopausal symptoms with the use of
phytoestrogens [19].

However, whereas there is a long history of safe con-
sumption for soy, this is not valid for plant extracts or for
purified compounds like genistein. Because this review was
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not focused on safety aspects, no conclusion could be
drawn. In the analyzed studies, no side effects were detected
but none of the studies have been of adequate size or dura-
tion to document the safety of soy supplements. Long-term
studies investigating the safety of soy isoflavone supple-
ments have to be reviewed systematically to determine
adverse effects.

5 Limitations of this review

In this review only published articles were included, sole
abstracts were not considered. No attempts were made to
obtain missing data from authors of primary studies. There-
fore, no access to original data existed. The given statistical
methods in each trial were dealt with, even where such stat-
istical analysis was considered by the authors to be inappro-
priate.

The literature search was comprehensive with no restric-
tion of publication language to avoid publication bias. How-
ever, two studies are currently awaiting assessment:
(i) Xue et al. 2004 [34], which was not available and
(ii) Jou et al. 2008 [73], which was published after the

performance of systematic literature search.

6 Conclusion

This systematic review reveals no conclusive evidence that
treatment with soy isoflavone supplementation improves
vasomotor symptoms in peri- and postmenopausal women.
According to the lack of scientific substantiation clinicians
and patients should seek for alternatives for treatment of
vasomotor menopausal symptoms.

The present finding of inconclusive evidence was largely
due to inconsistent study results and deficiencies in study
quality. However, there is an indication for positive effects
derived from pilot studies investigating genistein which
have to be examined in the future. Further trials should pay
attention to clear specification of the isoflavone supplement
as well as to clear classification of participants concerning
menopausal status and initial vasomotor symptoms with
regard to ideally both severity and frequency of flushes. As
recommended by the FDA HRT working group, efficacy
has to be evaluated as a primary endpoint with a significant
decrease in frequency and severity of HF.
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