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Objective. To evaluate the effect of red clover isoflavone
supplementation over vasomotor and overall menopausal
symptoms in postmenopausal women. Methods. One hundred
and nine postmenopausal women aged 40 or more were
assigned to randomly receive either two daily capsules of the
active compound (80 mg red clover isoflavones, Group A) or
placebo of equal appearance (Group B) for a 90-day period. After
a washout period of 7 days, medication was crossed over and
taken for 90 days more. Daily hot flush and night sweat frequency
and overall menopausal symptom intensity (Kupperman Index)
were measured at baseline, 90, 97 and 187 days. Results. Daily hot
flush/night sweat frequency and Kupperman Index values were
similar in both studied groups at baseline. All indices significantly
decreased after red clover phase in Group A, corresponding,
respectively to a 73.5%, 72.2% and 75.4% average decrement.
These decrements were significantly higher than those

observed for Group B after placebo phase (8.2%, 0.9% and 6.7%
respectively). In Group A, after washout and placebo phases all
values significantly increased. In Group B, all indices remained
similar after placebo and washout phases, however significantly
dropping after red clover treatment. These values were also
significantly lower than those observed in Group A after placebo
phase. No side effects were encountered after treatment with the
active compound or placebo. Conclusion. Red clover isoflavone
supplementation was more effective than placebo in reducing
daily vasomotor frequency and overall menopausal intensity in
postmenopausal women.
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Introduction

Despite the fact that worldwide hormone therapy (HT) has proved
to be effective in the alleviation of the climacteric syndrome and
prevention of osteoporosis and other age related conditions [1],
long term compliance is low and related to several factors, among
them risk-benefit concerns [2]. Nearly a decade has passed since
the Women’s Health Initiative study (WHI) found that one
HT regimen significantly increased the risk for cardiovascular
events and breast cancer [3]. During this period physicians and
patients have changed their attitude toward the use of hormonal
compounds for the management of the menopause [4,5] with a

current trend toward treatment individualization [6] and the use
of alternatives to estrogens [7,8].

Within the category of alternatives one can mention phytoe-
strogens which are plant derived molecules, basically represented
by isoflavones. These exhibit estrogenic effects [9,10] and although
being less potent than conventional estrogenic compounds, their
selective beta-estrogenic receptor binding properties allow posi-
tive effects over various organs with a null effect over others [11].
Although soy isoflavones have been the most extensively studied,
interest in those derived from red clover extracts (Trifolium
pratense) are increasing among women and researchers. Such
trend is currently supported by experimental [12-15] and clinical
evidence [16-19].

Red clover supplementation has reported positive effects over
menopausal symptoms [18], vaginal health [17] and lipids [19],
with a promising safety profile [16]. Despite this, to date their
effect over vasomotor symptoms remains controversial. The aim
of the present analysis was to evaluate the effect of red clover
isoflavone supplementation over vasomotor and overall meno-
pausal symptoms in postmenopausal women.

Methods
Study design and participants

From May 2003 to November 2004 a prospective randomized,
double-blind, placebo controlled trial was carried out at the
Study Center Med XIX and the Department for Gynecological
Endocrinology and Reproductive Medicine, General Hospital,
Vienna, Austria. Primary aim was to evaluate the effects of red
clover isoflavone supplementation over selected sex hormones,
endometrium and depressive/anxiety symptoms in postmeno-
pausal women. Results of this arm of the study have been previ-
ously reported [16,20]. This document presents data of the
secondary objective of the initial study which was to assess vaso-
motor and general menopausal symptoms among participants
before and after treatment.

Women were recruited as previously described [16] from
the daily routine of the Menopause Ambulance of the General
Hospital and The Menox Climacteric Institute, Vienna, Austria,
in accordance to the following inclusion criteria: postmeno-
pausal status (amenorrhea > 12 months), 40 years or older,
moderate-severe menopausal symptoms (Kupperman index
>15) with more than 5 hot flushes per day, a negative pregnancy
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test, willingness to adhere to the control dates and take the
prescribed preparations. Those on HT or with known isofla-
vone hypersensitivity were excluded. Women were informed
about the research and its aims and written consent obtained. A
baseline FSH >35 mIU/ml was confirmatory of postmenopausal
status [16].

Participants were randomly assigned to receive either two
capsules of the active compound (80 mg red clover isoflavones,
Group A) or placebo of equal appearance (Group B) for a 90-day
period. After a 7 day washout period, subjects switched to receive
the opposite treatment for another 90 days. Number of daily
hot flushes/night sweats and menopausal symptom intensity
(Kupperman index) were measured at baseline, 90, 97 and 187
days. Additional examinations comprised anamnesis, medica-
tion anamnesis and height, weight and blood pressure determi-
nations at proposed intervals. Blood pressure determinations
were performed after women had been sitting for 15min. Body
mass index (BMI) was calculated as: weight (kg)/squared height
(m [18]).

The study protocol was approved by the Ethikkommission
der Medizinischen Universitit Wien und des Allgemeinen
Krankenhauses der Stadt Wien—AKH.

Preparations

Red clover isoflavone capsules contained a standardized content
of 40 mg aglyconic isoflavones in form of biochanin A, formonon-
etin, genistein and daidzein. Red clover and placebo capsules were
of identical design, packed in opaque containers (labeled as A or
B) and blinded to investigators and participants until the end of
the trial after which the code was broken.

Assessment of vasomotor and general menopausal symptoms

The Kupperman index was used to evaluate overall menopausal
symptoms through the assessment of the severity of 11 meno-
pausal symptoms (vasomotor included) occurring over the
previous four weeks. Each symptom was rated according to the
intensity from 0 to 3 (not present, slight, moderate and severe) in
order to calculate the Kupperman index, the sum of all obtained
scorings [21]. Women were requested to register the number of
hot flushes and night sweats the day prior to therapy initiation
and at the planned intervals.

Table I. Demographic data of studied women at baseline*

All (n=109)  Group A (n=50) Group B (n=59)
Age (years) 53.5+7.1 54.5+6.2 53.7+7.8
BMI (kg/m?) 24.7+3.9 24.5+3.9 24.9+3.9
Hysterectomy (%) 17 (15.6) 9 (18.0) 8(13.6)
Former HT use (%) 64 (58.7) 29 (58.0) 35 (59.3)

*Data are presented as mean * standard deviations or percentages (n, %); BMI: body
mass index; HT: hormone therapy; Group A: Red clover isoflavone; Group B:
placebo.

Statistical analysis

Statistical analysis was performed on an intention-to-treat basis
using SPSS software package (Version 10.0 for Windows, SPSS
Inc., Chicago, IL). Data are presented as means, standard devia-
tions, confidence intervals and percentages. The Kolmogorov
Smirnov test was used to determine the normality of data
distribution. Differences between groups were analyzed with
the Mann-Whitney (continuous non parametric data) or the
chi-square test (percentages). Changes after each treatment phase
within groups were assessed using the Wilcoxon rank test. A p
value < 0.05 was considered as statistically significant. Assuming
that hot flush frequency would be reduced 50% in the red clover
group (15% in the placebo group) a sample size of 49 individuals
per group was calculated in order to achieve an 80% power at a
two-sided alpha level of 0.05.

Results

During the study period a total of 113 women consented to partic-
ipate. Fifty-three were randomized to group A and 60 to group B.
Four women started HT and were excluded. Thus, data of 109
women who completed treatment (Group A: 50 and Group B: 59)
was used for analysis. No significant differences were observed
between study groups regarding basal characteristics (Table I).
Daily hot flush/night sweat frequency and Kupperman Index
values were similar in both studied groups at baseline (Table II).
All indices significantly decreased after red clover phase in Group
A, corresponding respectively toa73.5%, 72.2% and 75.4% average
decrement. These decrements were significantly higher than those
observed for Group B after placebo phase (8.2%, 0.9% and 6.7%,
respectively). In Group A, after washout and placebo phases all
values significantly increased (Figure 1a). In Group B, all indices
remained similar after placebo and washout phases, however
significantly dropping after red clover treatment (Figure 1b).
These values were also significantly lower than those observed in
Group A after placebo phase. No side effects were encountered
after treatment with the active compound or the placebo group.

Discussion

Risk-benefit issues raised after the publication of the WHI results
have changed physicians’ and women’s attitude toward HT use
[4]. Indeed, nowadays women simply just do not want to take
hormonal compounds. As a consequence, current trend is to indi-
vidualize treatment and focus on alternatives for the menopause
[4,5,22]. This tendency seems to be more pronounced among
those with contraindications or with high risk situations.
Phytoestrogenic compounds are among the available alter-
native treatments for the menopause. These are plant derived
molecules mainly represented by isoflavones with estrogenic like
effects [9-11]. Despite the fact being less potent than conventional

Table II. Hot flush and night sweat frequency and Kupperman index values according to the initial assigned group

Group A Group B

3 months After 3 months 3 months After 3 months
Parameters Baseline Red clover washout Placebo Baseline Placebo washout Red clover
Hot flush daily frequency 11.7+4.8 3.1+3.5% 7.8£4.9 9.3+£5.2* 11.0£5.1 10.1+5.5" 10.0£5.7 3.3+4.0*
Mean % decrease [73.5; 64.7 ~ 82.0] [8.2;-2.3 ~ 19.4]
Night sweat daily frequency 54+25 1.5+2.1* 3.7+£2.6 4.3+2.6* 5.0+£2.8 5.0+2.6 4.8+2.6 1.7 +1.8*"
Mean % decrease [72.2;59.8 ~ 84.3] [0.9; -11.4 ~ 13.8]
Kupperman Index 32.5+10.0 8.0+6.9* 21.1£12.2 26.5+14.9%* 343+104 32.0+13.2F 31.9+14.2 9.7+9.4*F
Mean % decrease [75.4; 68.2 ~ 82.7] [6.7; - 2.6 ~ 16.2]

Data are presented as mean + standard deviations; *p=0.0001 as compared to baseline using Wilcoxon rank test; + p=0.0001 as compared to placebo or red clover of the contrary
group using the Mann-Whitney test; Values in square brackets are: mean; 95% confidence intervals.
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Figure 1. (a) After 3 months of red clover supplementation daily hot flush/night sweat frequency and Kupperman index values significantly decreased.
A significant rise after the placebo phase was observed. (b) No significant decrease in daily hot flush/night sweat frequency and Kupperman index values
after placebo phase. After the red clover phase all indices significantly decreased.

estrogenic compounds, their selective beta-estrogenic receptor
binding properties allow beneficial effects on specific organs
or systems [11]. In this sense, interest in red clover isoflavones
(a type of phytoestrogen) has grown significantly in the past
decade with reports evidencing positive effects over menopausal
symptoms [18,23], vaginal health [17], serum lipids [19] and a
promising safety profile [16]. Nevertheless, their effect over vaso-
motor symptoms (hot flushes and night sweats) remains to date a
controversial issue [24].

Vasomotor symptoms are the most common menopausal
symptom experienced by climacteric women and a leading
reason to seek health care advice [25]. Indeed these symptoms
are highly prevalent among mid-aged women and have a negative
impact on their quality of life [26]. Moreover, recent reports seem
to support the fact that vasomotor symptoms may significantly
increase cardiovascular and osteoporosis risk [27,28]. Under this
scenario, treatment is mostly warranted. Bearing this in mind
we aimed at re-assessing data of the original Austrian red clover
trial specifically in terms of hot flushes, night sweats and general
menopausal symptoms. Re-analysis found that daily vasomotor
frequency and menopausal symptom intensity (Kupperman
Index) significantly decreased three months after red clover
supplementation. This decrease was significantly higher than
that observed after placebo use in Group B. Interestingly, in the
red clover group all values significantly increased after washout
and placebo phases. In group originally assigned to placebo, red
clover treatment produced a significant decrease in all indices,
to values which in fact were also significantly lower than those

Copyright © 2012 Informa UK, Ltd.

observed after placebo in Group A. To mention is the fact that
all baseline values were similar in both studied groups. In the red
clover group, average decrement for all three indices was 74%.
These findings are similar to those reported by Hidalgo et al.[18];
although daily hot flush/night sweat frequency was not taken
into account (only presence and severity) and placebo effect was
somewhat higher in the Ecuadorian series. Although both trials
(Austrian and Ecuadorian) used 80 mg/day of red clover, positive
effects over hot flushes, menopausal symptoms and sexuality have
also been reported after four months using 40 mg/day in Brazilian
women [29].

Superiority of red clover supplementation over placebo in the
treatment of vasomotor and menopausal symptoms was clearly
demonstrated in the present series. Despite this, as mentioned
above, data addressing the effect of alternative therapies (red
clover isoflavones included) over vasomotor symptoms are quite
controversial, with some systematic reviews and meta-analysis
indicating benefits [23,30] others not [31,32]. Discrepancies
found in the literature using red clover, and in general with
any isoflavone compound (soy included), seem to rely on
several identified aspects which have been related to: the active
compound (content, standardization, and bioavailability), meth-
odology (sample size, type of study), and individual differences
(dietary habits, absorption and metabolism) [18,24,33]. Pooling
data for meta-analysis becomes difficult under these circum-
stances. Content and standardization of the active compound is
important. Indeed, Reiter et al. [34] reported that only 5 out of 19
food supplements displayed the amount of content specified in
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the label. Worthy to mention in this regard is that the red clover
supplement used in the Austrian and Ecuadorian trials has
reported a high level of standardization and isoflavone content
[11]. Moreover it has been reported that products containing red
clover extracts may contain more than 20 identified and 22 quan-
titatively measured compounds aside from the usually classically
mentioned daidzein, genistein, formononetin and biochanin A
[35]. Clinical effects of these additional compounds remain to
be determined but could well explain some of the contradictory
results found in the literature. Equol production among isofla-
vone consumers is another important aspect to be taken into
account when it comes to results. S-equol is produced from the
biotransformation of the soy isoflavone daidzein [36]. Future
isoflavone research should include screening for equol produc-
tion prior to treatment.

Finally the present series found that vasomotor symptom
improvement correlated with a concomitant decrease in depres-
sive and anxiety symptoms [20]. This is an important issue as
depressive symptoms are highly prevalent in menopausal women
and relate to severe menopausal symptoms [37]; and vice-versa
women with severe vasomotor symptoms display more depression
[38]. In this regard, red clover isoflavones may well be exerting
a positive effect over mood through hot flush improvement.
However, a direct or combined effect of the active compound
over mood cannot be totally ruled out, for which more research is
warranted. In any case, red clover treatment in women presenting
both conditions seems promising.

In conclusion, red clover isoflavone supplementation was more
effective than placebo in reducing daily vasomotor frequency and
overall menopausal intensity in postmenopausal women. The
identification of women that may clinically respond better to red
clover isoflavones is warranted for future research.
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