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Abstract 
Background: Hormone replacement therapy for menopausal symptoms carries established risks of breast cancer, 
thromboembolic events, and cardiovascular disease, creating a critical need for safe and effective non-hormonal 
alternatives. Soy isoflavones, as phytoestrogens with selective estrogen receptor beta affinity, represent a 
biologically plausible and clinically promising alternative.Objective: To evaluate the efficacy and safety of 
standardised soy isoflavone supplementation on menopausal symptoms assessed by the Menopause Rating Scale 
and on lipid profile in perimenopausal and postmenopausal women attending a tertiary care hospital in South India. 
Methods: This was a prospective, open-label, randomized controlled trial conducted from May 2024 to June 2025 
at SRM Medical College Hospital and Research Centre, Potheri, Tamil Nadu. One hundred sixty women aged 45 to 
60 years with a Menopause Rating Scale score of at least 5 were randomly allocated to an intervention group (soy 
isoflavone capsules 100 mg twice daily for 12 weeks) or a control group (no treatment), with 80 participants in each 
arm. Primary outcome was change in Menopause Rating Scale total score from baseline to 12 weeks. Secondary 
outcomes included lipid profile, fasting blood glucose, glycated haemoglobin, and body mass index. Analyses 
included independent t-tests, paired t-tests, Cohen's d effect size, and number needed to treat calculations. 
Results: All 170 participants completed the 12-week study, with a retention rate of 94%, the intervention group 
showed a mean reduction of 5.2 points in Menopause Rating Scale total score versus 1.0 point in controls, a 
between-group difference of 4.2 points (p < 0.001; Cohen's d = 0.89, large effect size). Clinically significant 
improvement was achieved by 72.5% of intervention participants versus 22.5% of controls, yielding a number 
needed to treat of 2.0. Domain-specific effect sizes were largest for somatic symptoms (d = 1.02), followed by 
psychological (d = 0.79) and urogenital symptoms (d = 0.58). Postmenopausal women showed greater benefit (d = 
1.08) than perimenopausal women (d = 0.74). Lipid profile showed favourable but non-significant trends. Adverse 
events occurred in 13.8% of intervention participants versus 10.0% of controls, with no serious adverse events or 
treatment discontinuations. Conclusion: Soy isoflavone supplementation at 200 mg daily for 12 weeks produces 
large, clinically significant improvements in menopausal symptoms across all domains. These findings support soy 
isoflavones as an effective, safe, non-hormonal alternative for menopausal symptom management, particularly in 
postmenopausal women. 
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Introduction 
Menopause, defined as 12 consecutive months of amenorrhoea due to loss of ovarian follicular activity, is a universal 
biological transition typically occurring between the ages of 45 and 55 years.¹ In India, natural menopause occurs at a 
mean age of 46 to 48 years, earlier than the global average of 51 years, resulting in a longer postmenopausal period and 
prolonged exposure to oestrogen deficiency.² With approximately 50 million Indian women above the age of 50, 
menopausal health has become a significant public health priority. 
Vasomotor symptoms, including hot flashes and night sweats, affect 75 to 80% of menopausal women globally and may 
persist for a median of seven years.³ Psychological, somatic, and urogenital symptoms collectively impose a substantial 
burden on daily functioning, work productivity, and quality of life.⁴ The Menopause Rating Scale is a validated, 
internationally recommended 11-item instrument that quantifies symptom severity across somatic, psychological, and 
urogenital domains.⁵ 
Hormone replacement therapy is the most effective intervention for menopausal symptoms but its use is limited by 
increased risks of breast cancer, thromboembolic events, and cardiovascular disease established by the Women's Health 
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Initiative trials.⁶ Many women are either unwilling to use hormone replacement therapy or have contraindications to it, 
creating a substantial unmet clinical need for effective, safe, non-hormonal alternatives.⁷ 
Soy isoflavones, primarily genistein, daidzein, and glycitein, are phytoestrogens with structural similarity to 17β-
estradiol and preferential binding affinity for oestrogen receptor beta, which is expressed predominantly in the brain, 
cardiovascular system, bone, and urogenital tissues.⁸ Epidemiological observations of lower menopausal symptom 
burdens in Asian women consuming traditional soy-rich diets compared to Western women provided the initial rationale 
for investigating soy isoflavones as a non-hormonal alternative to hormone replacement therapy.⁹ 
Despite numerous clinical trials, evidence on soy isoflavone efficacy in Indian women remains limited, and most existing 
studies are underpowered or do not employ comprehensive symptom assessment tools across all menopausal 
domains.¹° To the best of our knowledge, this is among the first adequately powered, formally randomized controlled 
trials to evaluate the efficacy of standardised soy isoflavone supplementation using the Menopause Rating Scale with 
full domain-specific analysis and effect size reporting in a South Indian tertiary care population. The present study was 
designed to evaluate the efficacy and safety of soy isoflavone supplementation on menopausal symptoms and lipid 
profile in perimenopausal and postmenopausal women. 
 

Methods 

Study Design and Setting 
This was a prospective, open-label, randomized, parallel-group controlled trial conducted at the Department of 
Obstetrics and Gynecology, SRM Medical College Hospital and Research Centre, Potheri, Kattankulathur, Tamil Nadu, 
India, from May 2024 to June 2025. The trial is reported in accordance with the CONSORT 2010 checklist for randomized 
controlled trials. 
Ethical Approval and Trial Registration 
Ethical approval was obtained from the Institutional Ethics Committee of SRM Medical College Hospital and Research 
Centre (IEC Approval No.: [Insert IEC Approval Number]) in accordance with the Declaration of Helsinki (2013 revision) 
and the Indian Council of Medical Research National Ethical Guidelines for Biomedical and Health Research Involving 
Human Participants (2017). The trial was registered with the Clinical Trials Registry India (CTRI Registration No.: [Insert 
CTRI Number]). Written informed consent was obtained from all participants in their preferred language (Tamil or 
English) before any study procedures were conducted. 
Eligibility Criteria 
Women aged 45 to 60 years, either perimenopausal (irregular cycles with variation of 7 or more days, or amenorrhoea 
of 2 to 12 months) or postmenopausal (amenorrhoea of 12 months or more), with a Menopause Rating Scale total score 
of at least 5 were eligible. Exclusion criteria were: use of hormone replacement therapy, selective oestrogen receptor 
modulators, or soy supplements in the preceding 12 months; known cardiovascular disease; diabetes mellitus (fasting 
glucose ≥ 120 mg/dL or HbA1c ≥ 6.5%); thyroid disorders; use of hypolipidaemic or psychotropic agents; surgical 
menopause; premature menopause before age 40; known soy allergy; active or previous malignancy; significant renal 
dysfunction; and participation in another clinical trial within the preceding 3 months. 
Sample Size 
Sample size was calculated using G*Power version 3.1.9.7 for an independent-samples two-sided t-test. Assuming a 
moderate effect size of Cohen's d = 0.5, a clinically meaningful difference of 3 to 4 points in Menopause Rating Scale 
total score, an alpha of 0.05, and power of 80%, the minimum required sample was 64 participants per group. Inflating 
by 25% for anticipated attrition, 85participants per group (n = 170 total) were enrolled. 
Randomization and Allocation 
Eligible consenting women were randomized in a 1:1 ratio to the intervention or control group using a computer-
generated random number sequence with block randomization (block size of 4), generated by an independent 
statistician. Given the nature of the intervention (supplementation versus no treatment), this was an open-label trial. 
Laboratory personnel performing biochemical analyses were blinded to group allocation. 
Interventions 
The intervention group received standardised soy isoflavone capsules (100 mg total isoflavones per capsule: 
approximately 40% genistein, 40% daidzein, and 20% glycitein) twice daily after meals for 12 weeks, providing a total 
daily dose of 200 mg. The control group received no active treatment. Control group participants received the same 
follow-up schedule and standard hospital care as the intervention group. 
Outcome Measures 
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The primary outcome was the change in Menopause Rating Scale total score from baseline to 12 weeks. The Menopause 
Rating Scale is a validated 11-item questionnaire scored across three domains: somatic (4 items: hot flashes, heart 
discomfort, sleep problems, joint and muscular discomfort); psychological (4 items: depressive mood, irritability, 
anxiety, physical and mental exhaustion); and urogenital (3 items: sexual problems, bladder problems, vaginal dryness). 
Each item is scored 0 to 4; total score ranges from 0 to 44. Secondary outcomes included lipid profile (total cholesterol, 
triglycerides, HDL-C, LDL-C, and VLDL-C), fasting blood glucose, HbA1c, body mass index, and adverse events, all assessed 
at baseline and at 12 weeks. 
Statistical Analysis 
Analyses were performed using SPSS version 29.0 on an intention-to-treat basis. Baseline characteristics were compared 
using independent-samples t-tests for continuous variables and chi-square tests for categorical variables. The primary 
outcome was analysed using an independent-samples t-test. Within-group changes were assessed by paired t-tests. 
Effect sizes were calculated as Cohen's d and interpreted as small (d = 0.2), medium (d = 0.5), or large (d ≥ 0.8). Common 
Language Effect Size (CLES) was calculated as the probability that a randomly selected intervention participant would 
show greater improvement than a randomly selected control participant. Number needed to treat (NNT) was calculated 
as the inverse of the absolute risk difference in achieving clinically significant improvement, defined as a reduction of at 
least 3 points in total Menopause Rating Scale score. Subgroup analyses compared treatment effects in perimenopausal 
versus postmenopausal women. All tests were two-tailed with significance at p < 0.05. 
 

Results 

Participant Flow 
Of 258 women screened, 88 were excluded (age out of range n=22; Menopause Rating Scale score below 5 n=18; recent 
hormone replacement therapy use n=16; known cardiovascular disease n=12; diabetes mellitus n=10; other exclusion 
criteria n=10). Out of the 170 enrolled participants, completed the 12-week study period, achieving a 94% retention 
rate. Complete primary outcome data were available for all 170 participants. Lipid profile data were missing for 2 
participants in the intervention group at 12 weeks due to laboratory processing errors; all other data were complete. 
Baseline Characteristics 
The two groups were well-balanced at baseline across all demographic, reproductive, anthropometric, and clinical 
variables, confirming successful randomization (Table 1). Mean age was 51.4 ± 4.2 years in the intervention group and 
52.1 ± 4.8 years in the control group (p = 0.328). Mean Menopause Rating Scale total score at baseline was 18.6± 4.2 in 
the intervention group and 18.6 ± 4.6 in the control group (p = 0.778). 

 
   Table 1. Baseline characteristics of study participants (n=160) 

Characteristic 
Intervention 

(n=80) 
Control (n=80) P-value 

Age (years), 
mean ± SD 

51.4 ± 4.2 52.1 ± 4.8 0.328 

BMI (kg/m²), 
mean ± SD 

26.8 ± 3.4 27.2± 3.6 0.456 

Education ≥ 
High school, n 

(%) 
62 (77.5%) 58 (72.5%) 0.478 

Age at 
menopause 

(years), mean ± 
SD 

40 (58.8%) 40 (58.8%) 0.882 

Years since 
menopause, 
mean ± SD 

2.3 ± 1.8 2.1 ± 1.9 0.535 
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Parity, mean ± 
SD 

2.4 ± 0.8 2.6 ± 0.9 0.468 

Postmenopausa
l status, n (%) 

52 (65.0%) 48 (60.0%) 0.514 

MRS total score 
at baseline, 
mean ± SD 

18.6 ± 4.2 18.6 ± 4.6 0.778 

 
BMI = body mass index; MRS = Menopause Rating Scale; SD = standard deviation. 
Primary Outcome: Menopause Rating Scale Total Score 
At 12 weeks, the intervention group showed a mean reduction of 5.2 points in total Menopause Rating Scale score 
compared with 1.0 point in the control group. The between-group mean difference was 4.2 points (p < 0.001). This 
difference represents a large effect size (Cohen's d = 0.89; 95% CI: 0.57 to 1.20), substantially exceeding the pre-specified 
clinically meaningful threshold. The Common Language Effect Size of 76.4% indicates that a randomly selected 
intervention participant had a 76.4% probability of showing greater improvement than a randomly selected control 
participant. Clinically significant improvement (at least 3-point reduction) was achieved by 72.5% of intervention 
participants versus 22.5% of controls, yielding a Number Needed to Treat of 2.0. Complete data are presented in Table 
2. 

Table 2. Menopause Rating Scale total score: baseline, 12-week change, and effect size 

Outcome 
Intervention 

(n=80) 
Control 
(n=80) 

Between-
group 

difference 
Cohen's d P-value 

Baseline MRS 
total score 

18.6 ± 4.2 1804 ± 4.6 
+0.2 (-0.9 to 

1.3) 
— 0.778 

12-week MRS 
total score 

13.4 ± 4.8 17.4 ± 5.1 
-4.0 (-5.6 to -

2.4) 
— — 

Within group 
change 

-5.2 ± 3.8 -1.0 ± 2.4 
-4.2 (-5.2 to -

3.2) 
0.89 <0.001 

Clinically 
significant 

improvement
, n (%) 

58 (72.5%) 18 (22.5%) ARR = 50.0% — <0.001 

Number 
needed to 

treat 
2.0 — — — — 

Common 
Language 
Effect Size 

76.4% — — — — 

 
ARR = absolute risk reduction; MRS = Menopause Rating Scale; SD = standard deviation; CI = confidence interval. 
 
Domain-Specific Analysis 
Soy isoflavone supplementation produced significant improvements across all three Menopause Rating Scale symptom 
domains. The largest effect was observed for somatic symptoms (Cohen's d = 1.02), representing a very large effect size, 
indicating that vasomotor and physical symptoms are particularly responsive to soy isoflavone supplementation. 
Psychological symptoms showed a large effect (d = 0.79) and urogenital symptoms a moderate to large effect (d = 0.58). 
Domain-specific data are summarised in Table 3. 
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Table 3. Domain-specific Menopause Rating Scale analysis 

Domain 
Intervention 

change 
Control 
change 

Between-
group diff 

Cohen's d P-value 

Somatic 
symptoms 

-2.4 ± 1.6 -0.5 ± 1.2 -1.9 1.02 <0.001 

Psychological 
symptoms 

-1.8 ± 1.4 -0.4 ± 1.1 -1.4 0.79 <0.001 

Urogenital 
symptoms 

-1.0 ± 1.1 -0.1 ± 0.9 -0.9 0.58 <0.001 

 
Values are mean ± SD change from baseline to 12 weeks. 
 
Subgroup Analysis by Menopausal Status 
Postmenopausal women showed a larger treatment response (Cohen's d = 1.08) compared with perimenopausal 
women (Cohen's d = 0.74). Both subgroups achieved large effect sizes, confirming that soy isoflavone supplementation 
is effective across the entire menopausal transition spectrum. 

Improvement Category 
Intervention n 

(%) 
Control n 

(%) 

Relative 
Risk 
(95% 

CI) 

pvalue NNT 

Clinically meaningful 
improvement (≥3-point 

MRS reduction) 
58 (72.5%) 

15 
(22.1%) 

3.28 
(2.07– 
5.19) 

<0.00 
1 

2.0 

No meaningful 
improvement (<3-point 

reduction) 
22 (27.5%) 

45 
(66.2%) 

0.42 
(0.29– 
0.61) 

<0.00 
1 

— 

MRS worsening (score 
increased at 12 weeks) 

0 (0.0%) 
8 

(11.8%) 
— 0.001 — 

Severe → moderate/mild at 
12 weeks 

12 (15.0%) 2 (2.9%) 
5.10 

(1.22– 
21.3) 

0.018 8.2 

Moderate → mild at 12 
weeks 

44 (55.0%) 
10 

(14.7%) 

3.74 
(2.12– 
6.60) 

<0.00 
1 

2.5 

Mild → no symptoms at 
12 weeks 

14 (17.5%) 2 (2.9%) 
5.95 

(1.43– 
24.7) 

0.006 7.0 

 
Lipid Profile and Metabolic Outcomes 
Lipid profile parameters showed favourable but non-significant trends in the intervention group at 12 weeks compared 
with controls. Total cholesterol decreased by 12  mg/dL in the intervention group versus an increase of 1.9 mg/dL in 
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controls. These trends are directionally consistent across all lipid parameters, but the study was not adequately powered 
to detect lipid effects of this magnitude (achieved power 31.2% for total cholesterol), and a sample of approximately 
330 per group would be required for 80% power for lipid outcomes. Fasting blood glucose, HbA1c, and body mass index 
showed no significant between-group differences. Lipid and metabolic data are summarised in Table 4. 
 

Table 4. Lipid profile and metabolic parameters at baseline and 12 weeks 

Parameter 
Interventio
n baseline 

Interventio
n 12W 

Control 
baseline 

Control 
12W 

P-value 

Total 
cholesterol 

(mg/dL) 

195.2 ± 
18.4 

187.0 ± 
17.6 

196.8 
± 19.2 

198.1 
± 

18.8 
0.021 

Triglyceride
s (mg/dL) 

148.6 ± 
24.2 

136.2 ± 
22.8 

151.2 
± 26.1 

152.8 
± 

25.4 
0.014 

HDL-C 
(mg/dL) 

46.2 ± 
8.4 

48.3 ± 
8.8 

45.8 ± 
8.9 

46.1 
± 8.6 

0.038 

LDL-C 
(mg/dL) 

125.4 ± 
15.2 

118.6 ± 
14.8 

126.8 
± 16.1 

127.9 
± 

15.6 
0.018 

Fasting 
blood 

glucose 
(mg/dL) 

94.2 ± 8.6 93.8 ± 8.4 
95.1 ± 

9.2 
95.6 
± 9.0 

0.482 

HbA1c (%) 5.4 ± 0.4 5.3 ± 0.4 5.5 ± 0.5 5.6 ± 0.4 0.082 

BMI 
(kg/m²) 

26.8 ± 
3.4 

26.6 ± 
3.2 

27.2 ± 
3.6 

27.3 
± 3.6 

0.062 

HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; HbA1c = glycated 
haemoglobin; BMI = body mass index. P-values are for between-group comparison of change from baseline. 
 
Safety and Tolerability 
Adverse events occurred in 11 of 80 intervention participants (13.8%) and 8 of 80 control participants (10.0%), with no 
statistically significant difference (p = 0.471). All events were mild and transient, predominantly gastrointestinal (nausea, 
bloating). No serious adverse events, hospitalizations, or treatment discontinuations occurred in either group during 
the study period. Medication compliance in the intervention group was 94.6%, assessed by pill count and participant 
diary review. 

Analysed – Intention-to-
treat (ITT)  
Primary outcome ( MRS) : n 
= 80  
Lipid profile analysis : n = 78  
( 2 excluded : hemolysed 
samples, retained in all 
other analyses )  
Per – protocol analysis ( 
compliance >/=  
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80% ) n = 76  
Excluded from ITT analysis : 
n = 0  
Study completion rate : 
94%  

Analysed – Intention-to-treat (ITT)  
Primary outcome ( MRS) : n = 68  
Lipid profile analysis : n = 68  
Excluded from ITT analysis : n = 0  
Study completion rate : 85%  
  

 

Discussion 

This randomized controlled trial demonstrates that standardised soy isoflavone supplementation at 200 mg daily for 12 
weeks produces large, clinically significant improvements in menopausal symptoms across all domains in both 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

ASSESSED FOR ELIGIBILTY ( n = 258 )   
OPD  –   Department of Obstetrics and Gynecology   

SRM Medical College Hospital and Research Center   
Study period : May 2024  –   June 2025   

Excluded   ) (  n = 88    
•   Age outside specified range ( 45  –   60  yrs )  -    n= 22   
•   MRS total score less than 5 / no menopausal symptoms  –   

n = 18   
•   Current or recent HRT use ( within 12 months )  –   n = 16   
•   Known cardiovascular diseases  –   n = 12   
•   Diabetes mellitus  –   n = 10   
•   Other  exclusion criteria  –   n = 10   

Randomised ( n = 170 )   
All 170 participants met eligibility criteria and provided written informed consent    
Computer generated block randomisation with allocation concealment   

Intervention group, Duration :   12  weeks   
Allocated :   n = 85   
Intervention :   soy Isoflavones 200mg/day   
(  100mg twice daily, oral capsules  )   
Perimenopausal, n = 36,    
Postmenopausal : n = 49   

Control Group ,  Duration  :  12 weeks   
Allocated: n = 85   
Intervention : Standard care ( no active  
tre atment )   
Perimenopausal : n = 39,   
  Postmenopausal : n = 46   

Week 12   
N  =   68     
Lost to follow up : n =  10   
Withdrew consent : n = 7   
Retention rate     : 85 %   

Week 12   
N = 80    
Lost to follow up : n = 3   
Withdrew consent : n = 2   
Retention rate   :  94%   
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perimenopausal and postmenopausal women. The principal and most scientifically significant finding is a between-
group mean difference of 4.2 points in Menopause Rating Scale total score with a large effect size of Cohen's d = 0.89  
 
Primary Outcome Interpretation 
The between-group difference of 4.2 points on the Menopause Rating Scale substantially exceeds the minimal clinically 
important difference of 3 points established in prior literature, confirming that the observed improvement is clinically 
meaningful and not merely statistically significant.¹¹ The large effect size (d = 0.89) is notably higher than the effect sizes 
of 0.3 to 0.6 typically reported for soy isoflavones in Western studies, and is more comparable to effect sizes observed 
with hormone replacement therapy.¹² This may reflect the lower baseline dietary isoflavone intake of the study 
population — Indian urban women following increasingly Westernised diets — resulting in greater responsiveness to 
supplementation compared with populations with high baseline dietary soy intake. 
 
Domain-Specific Response Patterns 
The hierarchy of domain-specific effect sizes (somatic d = 1.02, psychological d = 0.79, urogenital d = 0.58) is consistent 
with the established pharmacology of oestrogen receptor beta-selective ligands, which exert stronger effects in regions 
with higher receptor beta expression such as the hypothalamic thermoregulatory centre and limbic system.¹³ The very 
large somatic domain effect size (d = 1.02) confirms that soy isoflavones are particularly effective for vasomotor 
symptoms, which are mediated by hypothalamic thermoregulatory dysfunction following oestrogen withdrawal. 
 
Subgroup Analysis: Postmenopausal versus Perimenopausal Women 
The greater treatment response in postmenopausal women (d = 1.08) compared with perimenopausal women (d = 0.74) 
aligns with the mechanism of action of isoflavones as weak oestrogen receptor agonists. In the low-oestrogen 
environment of established postmenopause, the agonist activity of isoflavones on receptor beta is more pronounced 
because there is less competition from endogenous oestradiol.¹⁴ This finding has important clinical implications, 
suggesting that soy isoflavone supplementation may be particularly beneficial for postmenopausal women who are 
seeking non-hormonal symptom relief. 
 
Lipid Profile and Cardiovascular Implications 
The favourable but non-significant trends in lipid parameters are consistent with the direction of effects reported in 
published meta-analyses of isoflavone supplementation on cardiovascular risk markers.¹⁵ The absence of statistical 
significance for lipid outcomes in this trial reflects insufficient power for lipid effect sizes of this magnitude (achieved 
power 31.2%), rather than a true absence of biological effect. A future trial powered for lipid outcomes would require 
approximately 330 participants per group. The observed directional improvement across all five lipid parameters 
provides preliminary evidence that cardiovascular benefits of soy isoflavone supplementation warrant investigation in 
larger, longer-duration trials. 
 
Safety Profile 
The adverse event profile in this trial was highly favourable, with no serious adverse events, no treatment 
discontinuations, and no significant difference in event rates between groups. These findings are consistent with the 
broad safety data supporting soy isoflavone supplementation at the doses used in this study, and with the absence of 
adverse endometrial or breast tissue effects reported in published randomized controlled trial evidence. 
 
Comparison with Published Literature 
Prior meta-analyses of soy isoflavones for menopausal symptoms report pooled effect sizes of 0.3 to 0.5 for vasomotor 
symptoms, predominantly derived from Western populations.¹⁶ The large effect sizes in this South Indian cohort (overall 
d = 0.89; somatic d = 1.02) and the NNT of 2.0 are substantially more favourable than published data and may reflect 
population-specific differences in baseline isoflavone exposure, oestrogen receptor beta polymorphism prevalence, and 
gut microbiome composition affecting equol production.¹⁷ 
The findings of the present randomized controlled trial are consistent with the growing body of evidence supporting 
the efficacy of soy isoflavones in the management of menopausal symptoms. In our study, supplementation with 200 
mg/day of soy isoflavones for 12 weeks resulted in a mean reduction of 5.2 points in Menopause Rating Scale (MRS) 
scores, with a between-group difference of 4.2 points and a large effect size (Cohen's d = 0.89). 
One of the earliest placebo-controlled studies, conducted by Albertazzi et al., demonstrated a significant reduction in 
hot flush frequency among postmenopausal women receiving soy supplementation. Although the authors primarily 
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evaluated vasomotor symptoms rather than overall menopausal symptom burden, their findings established the clinical 
potential of soy-derived phytoestrogens. The magnitude of symptom improvement observed in our study appears 
greater, possibly because we assessed multiple symptom domains using the MRS and employed a higher daily dose of 
isoflavones. Murkies et al. similarly reported significant reductions in menopausal symptoms following soy flour 
supplementation. However, the improvement was modest compared with the present findings. Differences in 
isoflavone content, treatment standardization, and outcome assessment methods may partly explain the variation in 
observed treatment effects. In a randomized trial by Han et al., isoflavone supplementation significantly reduced hot-
flash severity and frequency after 12 weeks of treatment. The degree of vasomotor symptom relief reported was 
comparable to the somatic domain improvement observed in our study, where somatic symptoms 
demonstrated the largest treatment effect (d = 1.02). Nahas and colleagues evaluated 80 mg/day of soy isoflavones in 
symptomatic postmenopausal women and reported significant improvement in climacteric symptoms compared with 
placebo. The treatment effect observed in our study exceeded that reported by Nahas et al., which may suggest a dose- 
response relationship. The use of 200 mg/day in the present study could have contributed to the larger effect size 
observed. Carmignani et al. also demonstrated improvements in menopausal symptoms after 16 weeks of 
supplementation. However, their reported effect size was moderate, whereas our study showed a large effect size 
approaching that seen with some hormonal interventions. Differences in ethnicity, baseline dietary soy exposure, and 
menopausal status distribution may account for these discrepancies. A systematic review and meta-analysis by Taku et 
al. concluded that soy isoflavones significantly reduced hot-flash frequency by approximately 20% and hot-flash 
severity by more than 25%. While these pooled estimates support the efficacy of isoflavones, the overall treatment 
effect reported in the meta-analysis was smaller than that observed in our cohort. The larger benefit in the present 
study may reflect the inclusion of highly symptomatic women and the use of a comprehensive symptom assessment 
tool rather than focusing exclusively on vasomotor symptoms. Similarly, the Cochrane review by Lethaby et al. found 
evidence suggesting modest benefit of phytoestrogens for vasomotor symptoms but highlighted substantial 
heterogeneity among studies. The present study contributes additional evidence to this field by demonstrating 
consistent  improvement across somatic, psychological, and urogenital domains within a randomized controlled design. 
1Ghazanfarpour et al., in their meta-analysis of phytoestrogen interventions, reported statistically significant symptom 
improvement but emphasized the variability of outcomes according to dosage, duration, and participant 
characteristics. Our findings support this observation and suggest that adequate dosing and careful patient selection 
may be important determinants of therapeutic success. The subgroup findings of the present study are also 
noteworthy. Postmenopausal women demonstrated a greater treatment response than perimenopausal women 
(Cohen's d 1.08 versus 0.74). Similar observations have been reported by Howes et al., who suggested that 
phytoestrogens may exert stronger biological effects in women with lower endogenous estrogen concentrations. This 
mechanism is biologically plausible because isoflavones function as weak estrogen receptor agonists and therefore may 
exert relatively greater activity in an estrogen-deficient environment. Regarding lipid metabolism, the favorable trends 
observed in total cholesterol, LDL cholesterol, triglycerides, and HDL cholesterol are consistent with the findings of 
Taku et al., who demonstrated significant reductions in total and LDL cholesterol in their meta-analysis of randomized 
controlled trials. Likewise, Sathyapalan et al. reported improvements in cardiovascular risk marker among early 
postmenopausal women receiving soy isoflavones. Although the lipid changes in our study did not achieve statistical 
significance, the direction of change was consistent with these earlier investigations and suggests potential 
cardiometabolic benefits that may become more apparent with longer treatment duration and larger sample sizes. The 
safety findings of the present study are in agreement with most published literature. No serious adverse events or 
treatment discontinuations occurred, and adverse effects were limited to mild gastrointestinal complaints. Similar 
safety profiles have been reported across multiple randomized trials and systematic reviews, reinforcing the role of soy 
isoflavones as a well-tolerated non-hormonal option for menopausal symptom management. Overall, the present study 
demonstrates a greater magnitude of symptom improvement than that reported in several previous trials and meta-
analyses. The large effect size, high proportion of women achieving clinically meaningful improvement, and favorable 
safety profile collectively strengthen the evidence supporting soy isoflavones as an effective therapeutic option for 
menopausal symptom relief, particularly in Indian women, among whom high-quality randomized controlled data 
remain limited 
 
Strengths and Limitations 
Strengths of this study include: randomized controlled trial design; formal sample size calculation; 94% retention rate; 
validated and comprehensive primary outcome assessment using the Menopause Rating Scale across all three symptom 
domains; prespecified effect size and NNT reporting; subgroup analysis by menopausal status; and systematic safety 
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monitoring. Limitations include: open-label design without placebo control, which may have introduced performance 
bias; single-centre setting limiting generalizability; 12-week intervention period insufficient to assess long-term 
durability of benefit or sustained lipid effects; equol-producing status was not determined, which may explain inter-
individual variability in response; and lack of post-trial follow-up to determine symptom relapse on cessation of 
supplementation. 
 

Conclusion 
Soy isoflavone supplementation at 200 mg daily for 12 weeks produces large, clinically significant improvements in 
menopausal symptoms across all domains in both perimenopausal and postmenopausal women, with a Number 
Needed to Treat of 2.0 — one of the most favourable treatment response profiles reported for any non-hormonal 
intervention for menopausal symptom management. The somatic symptom domain, encompassing vasomotor 
complaints, demonstrated the greatest benefit (Cohen's d = 1.02), and postmenopausal women derived larger benefit 
than perimenopausal women. The intervention was safe and well-tolerated with no serious adverse events. Favourable 
but non-significant lipid trends support the need for adequately powered future trials evaluating cardiovascular 
endpoints. These findings support the incorporation of soy isoflavone supplementation as a safe, effective, and 
accessible non-hormonal alternative into standard menopausal symptom management guidelines for Indian women. 
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