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Abstract

Objectives: The objective of this study is to evaluate the effects of a soy drink with a high
concentration of isoflavones (ViveSoy�) on climacteric symptoms.
Methods: An open-label, controlled, crossover clinical trial was conducted in 147 peri- and
postmenopausal women. Eligible women were recruited from 13 Spanish health centers and
randomly assigned to one of the two sequence groups (control or ViveSoy�, 500 mL per day,
15 g of protein and 50 mg of isoflavones). Each intervention phase lasted for 12 weeks with a 6-
week washout period. Changes on the Menopause Rating Scale and quality of life
questionnaires, as well as lipid profile, cardiovascular risk and carbohydrate and bone
metabolism were assessed. Statistical analysis was performed using a mixed-effects model.
Results: A sample of 147 female volunteers was recruited of which 90 were evaluable. In both
sequence groups, adherence to the intervention was high. Regular consumption of ViveSoy�

reduced climacteric symptoms by 20.4% (p¼ 0.001) and symptoms in the urogenital domain by
21.3% (p50.05). It also improved health-related quality life by 18.1%, as per the MRS
questionnaire (p50.05).
Conclusion: Regular consumption of ViveSoy� improves both the somatic and urogenital
domain symptoms of menopause, as well as health-related quality of life in peri- and
postmenopausal women.
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Introduction

Over the last decades, consumption of plant-based beverages has
become popular in Western countries [1,2]. The phytoestrogenic
effects of soy isoflavones and isoflavone supplements have been
proposed as alternatives to conventional hormone therapy [3].

Several studies showed that the regular consumption of
isoflavones may be beneficial for peri- and postmenopausal
women when it comes to the reduction of climacteric symptoms
[4], protection against bone decalcification [1,5,6], and reduction
of markers of ischemic heart disease [3].

A Cochrane systematic review identified six studies that found a
significant reduction in the frequency and severity of hot flushes and
night sweats in perimenopausal and postmenopausal women [7–13].

Isoflavones may lower LDL-C levels [14–16], improve
endothelial function, and slow the progression of atherosclerosis

[3], although there is still controversy about their impact on
hypercholesterolemia [17] and cardiovascular risk [18].

In vitro studies also showed that isoflavones may inhibit the
mechanisms involved in adipose tissue growth and regulate
adipogenesis [19].

The benefits of soy drink can not only be attributed to
isoflavones but also to its modification of diet through a reduction
in the saturated fat intake [2,20].

The objective of our study was to assess the effects of a
commercially available soy drink (ViveSoy�) on climacteric
symptoms in peri- and postmenopausal women.

Materials and methods

Study design and setting

A randomized, open-label, controlled, crossover clinical trial was
conducted to assess the effects of including a commercially
available soy drink with a high concentration of isoflavones
(ViveSoy�) in the diet of peri- and postmenopausal women.

Participants were selected and followed up by their primary
care physician at 13 primary care centers. Subject assignment to
the intervention type was conducted using a block randomization
list with four subjects in each block. They were assigned in a 1:1
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ratio to two sequence groups. Every participant was assigned to
the intervention type (group 1: control – ViveSoy�; group 2:
ViveSoy� – control). Each phase (control or ViveSoy�) lasted for
12 weeks followed by a 6-week washout period.

Women in both groups were instructed by their physicians
to follow a balanced diet without soy-based products or soy supple-
ments. In the ViveSoy� phase, women added a daily consumption
of 500 mL of soy drink (two 250 mL packs, which provided a
minimum of 50 mg of isoflavones and 15 g of protein).

After the washout period, the second phase started. At the
beginning and the end of each phase, daidzein and genistein
concentrations were evaluated to assess the consumption of soy
isoflavones.

Participants

Perimenopausal or postmenopausal women according the STRAW
criteria [21] aged 45 or more, with climacteric symptoms (hot
flushes and/or sweating) and non-consumers of soy-based foods or
soy supplements were selected. The exclusion criteria included
hormone replacement therapy at any time within 6 months prior to
the study, hysterectomy and/or ovariectomy, among others.

Sample size calculation

It was assumed that regular consumption of soy protein or soy
isoflavones may result in an approximately 30% reduction in
climacteric symptoms [9]. Due to the lack of previous studies, a
standard deviation of �¼ 1.2 was assumed, aiming at achieving a
power of 90% at a significance level of 5% while allowing for an
expected dropout rate of 20%. The estimated sample size to be
recruited was 152 patients.

Study variables

The primary variable, climacteric symptoms, was analyzed using
the specific MRS quality of life questionnaire [22–24]. The scores
for the urogenital domain and the psychological domain were also
evaluated as secondary variables as well as MRS total score. The
Short Form Health Survey (SF-12) questionnaire was performed
for generic quality of life assessment [25].

The effects of regular consumption of ViveSoy� soy drink on
anthropometric and clinical parameters, cardiovascular risk
(SCORE) [26–28], total cholesterol, LDL and HDL-cholesterol,
triglycerides, C-reactive protein, glucose and HbA1c, S-equol
[29,30], and bone resorption metabolites were evaluated.

At the end of each period (visits 3 and 6), a structured
interview was conducted to assess the dietary habits.

Monitoring of adherence to the recommended diet and to
regular consumption of ViveSoy� was performed using a
leading question adapted from the Haynes–Sackett test and by
comparing the quantity of drink supplied with the number of barcodes
returned.

Statistical analysis

All the analyses were conducted on the intention-to-treat (ITT)
population, while the main analysis was also conducted in the per-
protocol (PP) population.

The Chi-square test or Fisher’s exact test was used to evaluate
any potential association between categorical variables.
Relationships between quantitative and categorical variables
were assessed using T-tests, ANOVA, or the non-parametric
Wilcoxon and Kruskal–Wallis tests.

Change analysis was performed using a mixed-effects
model that accounted for the assigned sequence, period of
consumption, variability between individuals and their baseline
values.

All statistical analyses were performed using SAS� statistical
package version 9.3 (SAS Inc., Cary, NC).

Results

A total of 147 volunteers were recruited between January and
June 2012, 57 of whom were excluded from the analysis primarily
because they dropped out or failed to meet the selection criteria. A
total of 90 women were randomized to a sequence group (45 to
group 1: control – ViveSoy� and 45 to group 2: ViveSoy� –
control) and constituted the ITT evaluable population. Of these,
60 constituted the PP population.

Baseline demographic, clinical and laboratory characteristics
as well as the MRS questionnaire scores were homogeneous in
both sequence groups with no significant differences between
them (Table 1).

No significant differences in S-equol levels were found in both
groups (Kruskal–Wallis test p¼ 0.1035) at the end of each phase.

Women in the ITT sample ranged from 45 to 62 years of age,
with a mean of 51.6 (SD¼ 3.3) years and a mean BMI of 26.12
(SD¼ 3.80).

Results from the follow-up surveys showed that 77.3% of women
from group 1 (control-ViveSoy�) followed the recommended diet
during the control phase and 73.3% during the ViveSoy� phase
(p¼ 0.8067). In group 2 (ViveSoy�-control), 66.7% correctly
followed the recommended diet during the ViveSoy� phase and
65.9% during the control phase (p¼ 1.0000). When it came to
consuming the soy drink on a regular basis during the ViveSoy�

phase, the adherence rate was 66.7% regardless of which sequence
group participants had been assigned to (p¼ 1.000).

In the ViveSoy� phases, significant decreases were recorded in
the climacteric symptom scores, while in both washing periods,
scores remained stable (Figure 1).

In the ViveSoy� phase, a mean percentage reduction of
climacteric symptoms of 4.4% (median 10%) and 25% was
observed in group 1 (control – ViveSoy�) and group 2 (ViveSoy� –
control), respectively.

Analysis of the mixed-effects model results revealed that the
effect soy drink had on climacteric symptoms was statistically
significant (p50.001), regardless of the temporal order of soy
drink consumption in the sequence (p¼ 0.479). Regular con-
sumption of ViveSoy� soy drink during 12 weeks reduced
climacteric symptoms by 20.4% (Figure 1). Similar results were
observed in the PP population.

In participants with urogenital symptoms, the regular con-
sumption of soy drink caused a statistically significant (21.3%)
reduction in symptoms (p¼ 0.019).

Analysis of the mixed-effects model results indicated that
regular consumption of ViveSoy� soy drink improved the health-
related quality of life of women, as per the total scores on the
MRS questionnaire, regardless of the order of consumption. Thus,
total scores on the questionnaire decreased by 18.1% when
ViveSoy� was consumed (p¼ 0.005) (Figure 2).

No significant changes were observed in the psychological
subscale scores (p¼ 0.205) as well as in the mental (MCS) and
physical health (PCS) dimension scores on the SF-12 questionnaire
(MCS, p¼ 0.196; PCS, p¼ 0.900) when ViveSoy� was consumed.

Regular consumption of ViveSoy� soy drink for 12 weeks did
not cause any statistically significant changes in anthropometric
measurements, lipid parameters, and the atherogenic index.

Discussion

Although the effects of soy isoflavones on menopause are well
known [31], few studies have evaluated the efficacy of commer-
cially available soy-based products.
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This study aimed to assess, for the first time, the effect of soy
drink (ViveSoy�) on peri- and postmenopausal women using a
balanced diet-controlled design with the objective of minimizing
potential interindividual variability.

The results showed the homogeneity of the populations
enrolled and no significant differences were found in the different
variables.

With respect to the primary variable, the soy drink under study
significantly reduced climacteric symptoms in both evaluated
sequences. Also consistent with these results, consumption of soy
drink improved women’s health-related quality of life and reduced
scores in the urogenital domain.

These data are consistent with the results of previous
studies in which placebo was compared with soy isoflavone

capsules [4,14,32–41] and are also in line with the results of
placebo-controlled studies that evaluated consumption of soy
protein by postmenopausal women at a dose of 40 g per day for
12 weeks [9].

In a previous study with a randomized parallel group design
and other sources of soy protein, no statistically significant
changes in climacteric symptoms were found [30]. In this regard,
the choice of soy drink as the source of soy protein and
isoflavones and the crossover design may explain the favorable
results of our study on climacteric symptoms, especially with
respect to hot flushes.

Hot flushes have a negative impact on quality of life in peri-
and postmenopausal women [42] and are a frequent reason for
consultation in primary care and in gynecology clinics [43,44]. It
is important for health professionals who care for peri- and

Table 1. Demographic data and baseline clinical and analytical characteristics.

Control – ViveSoy� ViveSoy� – control p values

Demographic data
Age (years); mean (SD) 51.5 (3.5) 51.8 (3.1) 0.5665
Weight (kg); mean (SD) 64.8 (9.1) 65.4 (10.7) 0.9822

Anthropometric measurements
BMI; mean (SD) 25.55 (3.22) 26.70 (4.26) 0.3617
Overweight or obese patients; n (%) 26 (57.8) 24 (53.3) 0.6714
Neck circumference (cm); mean (SD) 32.8 (1.8) 33.6 (2.6) 0.0750
Waist circumference (cm); mean (SD) 83.0 (9.4) 87.0 (12.2) 0.0997
Hip circumference (cm); mean (SD) 100.5 (8.4) 101.6 (10.5) 0.6931
Body fat (%); mean (SD) 38.4 (4.4) 40.2 (5.4) 0.1145

Lifestyle and habits
Smoking 0.5749
Ex-smoker for less than 5 years; n (%) 1 (2.2) 3 (6.7)
Smoker (at least 1 cigarette in the last month); n (%) 15 (33.3) 12 (26.7)
Non-smoker/Ex-smoker for at least 5 years; n (%) 29 (64.4) 30 (66.7)
Alcohol consumption (AU/week; mean (SD) 0.3 (0.4) 0.1 (0.3) 0.1158
Physical activity 0.2244
Vigorous; n (%) 2 (4.4) 1 (2.2)
Light; n (%) 21 (46.7) 29 (64.4)
Moderate; n (%) 22 (48.9) 15 (33.3)
Energy expenditure (kcal/day); mean (SD) 2148.77 (253.49) 2135.48 (253.37) 0.9039

Clinical data
SBP (mmHg); mean (SD) 120.5 (13.3) 123.6 (14.1) 0.4164
DBP (mmHg); mean (SD) 74.7 (9.1) 77.3 (9.7) 0.2607
Heart rate (bpm.); mean (SD) 71.8 (9.2) 72.3 (8.4) 0.6373

Analytical data
Glucose (mg/dL); mean (SD) 88.8 (8.4) 89.6 (9.7) 0.5302
Cholesterol (mg/dL); mean (SD) 233.5 (33.1) 241.6 (31.6) 0.2788
Triglycerides (mg/dL); mean (SD) 98.3 (53.2) 104.9 (48.1) 0.2307
HDL Cholesterol (mg/dL); mean (SD) 66.4 (15.2) 64.4 (11.7) 0.7111
LDL Cholesterol (mg/dL); mean (SD) 147.5 (29.7) 156.1 (29.3) 0.1930
Hemoglobin A1c (%); mean (SD) 5.51 (0.28) 5.43 (0.37) 0.0985
Hemoglobin A1C (mmol/mol); mean (SD) 36.9 (3.1) 35.8 (4.1) 0.0985
C-reactive protein (mg/L); mean (SD) 2.37 (4.14) 2.66 (3.41) 0.9519
Atherogenic index; mean (SD) 3.67 (0.88) 3.87 (0.84) 0.2182
Total cholesterol4200 mg/dL; n (%) 37 (82.2) 38 (84.4) 1.0000
LDL cholesterol4100 mg/dL; n (%) 42 (93.3) 45 (100.0) 0.2416
HDL cholesterol540 mg/dL; n (%) 0 0 -
Triglycerides4150 mg/dL; n (%) 5 (11.1) 6 (13.3) 1.0000

Cardiovascular risk
SCORE score; mean (SD) 0.52 (0.44) 0.56 (0.38) 0.5680

Bone metabolism
BAP 11.50 (4.19) 11.55 (3.73) 0.6653

MRS questionnaire
Total score; mean (SD) 15.7 (6.9) 15.8 (7.5) 0.9836
Symptoms subscale; mean (SD) 7.1 (2.5) 7.2 (2.7) 0.7736
Psychological subscale; mean (SD) 5.5 (3.6) 5.8 (3.5) 0.4025
Urogenital subscale; mean (SD) 3.2 (2.3) 2.7 (2.8) 0.1579

SF-12 quality of life questionnaire
Mental health component (MCS); mean (SD) 45.56 (9.65) 43.07 (10.86) 0.3664
Physical health component (PCS); mean (SD) 46.81 (10.39) 45.00 (10.26) 0.2202

MRS, Menopause Rating Scale; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; BAP,
Bone alkaline phosphatase.
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postmenopausal women to consider a holistic approach in the
management of climacteric symptoms that also includes dietary
measures. The results of this study support recommending soy
drinks to minimize climacteric symptoms during these periods.

Although the protective effect of soy isoflavones against
cardiovascular disease has been described [18–20], we did not
find significant differences in total cholesterol or cardiovascular
risk (SCORE) after consumption of soy drink. Nevertheless, it is

Figure 2. Changes in total score on the MRS
questionnaire.

Figure 1. Changes in climacteric symptoms
(symptoms subscale on the MRS question-
naire, items 1, 2, 3, and 11).
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possible that, based on the findings of previous studies [14–16],
statistically significant differences would be observed if con-
sumption of soy drink was maintained over a longer period of
time. Similarly, these differences would perhaps also appear in
HbA1C levels, anthropometric measurements (weight and BMI)
or bone metabolism markers (BAP) in certain subpopulations of
women.

Despite the methodology used in the study being the same as
in drug clinical trials, results should be interpreted taking into
account the limitations of an open-label study; therefore, the
placebo effect cannot be entirely discarded. Because of the limited
evaluable sample size, further studies with a larger sample are
needed in order to extrapolate our conclusions. Moreover, as the
intervention was implemented only in Spanish primary care
centers, it will be important to evaluate the effects of soy drink
with other ethnically and nutritionally diverse populations.

In summary, the results of this study demonstrate the favorable
effect of ViveSoy� soy drink on menopause-related symptoms
and health-related quality of life in peri- and postmenopausal
women, particularly on symptoms that are most bothersome to
women, such as hot flushes. Further studies are needed to confirm
our findings, including the effect of soy drink on lipid, glucose,
and bone metabolism.
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