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Abstract  Menopause is associated with significant 

hormonal fluctuations, contributing to various physical and 

psychological challenges. Yoga has been proposed as a 

complementary therapy to mitigate these effects. This 

study evaluates the impact of yoga on key hormonal 

parameters in menopausal women. This randomized 

controlled trial included menopausal women (n= 100) 

allocated into two groups: a yoga intervention group and a 

control group. The yoga group underwent a 3-month 

structured yoga program, while the control group received 

no intervention. Hormonal markers, including cortisol, 

follicle-stimulating hormone (FSH), luteinizing hormone 

(LH), estradiol, and progesterone, were measured at 

baseline and after the intervention. Outcomes were 

analyzed using paired and unpaired t-tests with effect sizes 

(Cohen's d). The yoga group demonstrated significant 

reductions in cortisol levels (485.6 ± 72.4 to 392.3 ± 65.8 

nmol/L, p < 0.05, d = 1.24) compared to the control group, 

which showed no significant change (482.8 ± 71.9 to 478.5 

± 72.1 nmol/L). FSH and LH levels decreased markedly in 

the yoga group (FSH: 82.4 ± 12.6 to 68.5 ± 10.8 mIU/mL, 

p < 0.05, d = 1.12; LH: 38.6 ± 8.2 to 29.4 ± 6.8 mIU/mL, p 

< 0.05, d = 1.09). Estradiol levels increased significantly in 

the yoga group (18.4 ± 4.6 to 25.2 ± 5.2 pg/mL, p < 0.05, d 

= 1.41), while progesterone levels rose from 0.42 ± 0.12 to 

0.58 ± 0.14 ng/mL (p < 0.05, d = 1.11). Yoga effectively 

modulates key hormonal parameters in menopausal women, 

potentially alleviating symptoms associated with 

menopause. These findings underscore the therapeutic 

potential of yoga as a complementary intervention for 

managing menopause-related hormonal changes. 

Keywords  Yoga, Menopause, Hormonal Regulation, 

Menopausal Symptoms 

1. Introduction

Menopause signifies the end of a woman's reproductive 
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years, typically occurring between the ages of 45 and 55, 

marking the cessation of menstrual cycles [1]. The 

preceding transition phase, known as perimenopause, can 

begin several years earlier and is characterized by 

significant hormonal fluctuations, particularly in estrogen 

and progesterone levels [2]. These hormonal shifts 

contribute to a variety of symptoms, including hot flashes, 

night sweats, mood instability, irritability, depression, 

anxiety, sleep disturbances, and an overall decline in 

quality of life [3]. On the other hand, these symptoms can 

substantially affect the physical, emotional, and 

psychological well-being of women during this transition. 

Pharmacological treatments, such as hormone 

replacement therapy (HRT) and antidepressants, are 

commonly used to manage perimenopausal symptoms [4]. 

While these interventions can be effective, long-term use 

has been associated with adverse effects, including weight 

gain, an increased risk of cardiovascular diseases, and 

breast cancer [5]. As a result, there has been growing 

interest in alternative and complementary therapies that 

may offer holistic benefits with fewer risks [6]. 

Yoga, a mind-body practice that integrates physical 

postures (asanas), breath control techniques (pranayama), 

and meditation, has gained attention as a potential non-

pharmacological approach to managing menopausal 

symptoms [7]. Recognized for its positive impact on both 

physical and mental health, yoga has been associated with 

improvements in psychological well-being, reduced 

anxiety and depression, and better sleep quality in 

menopausal women [8]. Emerging evidence also suggests 

that yoga may influence hormonal balance, potentially 

regulating estrogen and progesterone levels during 

menopause [9]. 

Despite promising findings, there remains a lack of 

rigorous studies examining the impact of structured and 

scientifically validated yoga programs on both the 

psychological and physiological aspects of perimenopausal 

health, including hormonal regulation [10]. This study 

seeks to bridge this gap by evaluating the effects of yoga 

on hormonal fluctuations and its potential to alleviate 

menopausal symptoms, ultimately aiming to enhance the 

quality of life for menopausal women. Through a 

randomized controlled trial, this research will assess 

whether a structured yoga intervention can serve as a safe, 

effective, and holistic alternative to conventional 

treatments for managing both hormonal imbalances and 

psychosomatic symptoms during menopause. 

2. Materials and Methods 

2.1. Study Design 

This investigation was carried out over a period of three 

months (60 sessions) using a parallel-group, randomised 

controlled trial (RCT) design. Participants were split into 

two groups: the experimental group, which received a yoga 

intervention, and the control group, which received no 

intervention. Each yoga class lasted 75 minutes and was 

offered five times a week. Rest was granted on Saturday 

and Sunday. 

2.2. Participants 

Perimenopausal women from Thane City, India, who 

were between the ages of 40 and 55, were selected for the 

research. On the sixth day of their menstrual cycle, 

individuals had to have follicle-stimulating hormone (FSH) 

levels of 15 or above in order to be eligible. Acute 

depressed patients, those using hormone replacement 

therapy (HRT), women who were unable to sit on the floor, 

and people with severe back pain, osteoarthritis, 

hypertension, diabetes mellitus, or surgical menopause 

were among the exclusion criteria. Figure 1 showed the 

exclusion and inclusion of participants as well as the study 

procedure. 

2.3. Sample Size and Randomization 

A sample size of 100 participants (50 in each group) was 

determined based on a power calculation, with a 95% 

confidence level and 80% power [11]. Participants were 

randomly selected through simple random sampling from a 

pool of eligible women who visited a gynecologist in Thane 

City. Randomization was performed using lottery method 

to ensure unbiased allocation into the experimental and 

control groups. 

2.4. Ethical Considerations 

The study was approved (MMCH&RI 

IEC/PhD/20/JAN/23) by the Institutional Ethics 

Committee of Meenakshi Academy of Higher Education 

and Research. Written informed consent was obtained from 

all participants in both English and Marathi, ensuring their 

understanding of the study’s objectives, procedures, risks, 

and potential benefits. Participant confidentiality was 

maintained throughout the study, and all ethical guidelines 

were rigorously followed. 

2.5. Intervention 

The intervention consisted of structured 60 sessions of 

(3 months) yoga program designed to address the hormonal 

and psychological challenges associated with 

perimenopause (Table 1). Participants in the experimental 

group attended yoga sessions five days a week, each lasting 

75 minutes. The yoga sessions were scheduled in the early 

morning (6:30-7:45 AM) to accommodate participants' 

daily routines. The yoga program included a combination 

of asanas (postures), pranayama (breathing techniques), 

dhyana (meditation), and relaxation exercises aimed at 

enhancing physical flexibility, hormonal balance, strength, 

and mental well-being [12–16]. Certified yoga instructors 
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led the sessions, which were specifically tailored to meet 

the needs of perimenopausal women. Each session began 

with warm-up exercises, followed by a sequence of 

postures to improve flexibility and strength, pranayama 

techniques to promote relaxation and lung capacity, and 

meditation to reduce stress and anxiety. The sessions 

concluded with guided relaxation to encourage 

mindfulness and calmness [17]. 

 

Figure 1.  CONSORT Flow Diagram 

Table 1.  Yoga Practices for 3 months 

Component Practice Duration (Minutes) Purpose 

Warm-Up Joint rotations, gentle stretches 

10 

Prepare the body, improve flexibility, and prevent 

injury. 

Asanas 

- Tadasana (Mountain Pose) Improve posture and balance. 

- Trikonasana (Triangle Pose) Stretch and strengthen muscles, enhance hormonal 

balance. 

- Bhujangasana (Cobra Pose) Stimulate adrenal glands and improve spinal 

flexibility. 

- Baddha Konasana (Bound Angle Pose) Enhance pelvic health and hormonal function. 

- Shavasana (Corpse Pose) Induce deep relaxation and reduce fatigue. 

Pranayama 
- Nadi Shodhana (Alternate Nostril) 

25 
Balance energy and calm the mind. 

- Bhramari (Bee Breathing) Reduce anxiety and improve concentration. 

Meditation Mindfulness meditation 15 Promote emotional stability and reduce stress. 

Relaxation Yoga Nidra (Guided Relaxation) 10 Foster mental calmness and improve sleep quality. 
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Each yoga session contained 12-15 participants to ensure 

adequate individual attention from instructors. The study 

maintained a compliance rate of 87%, with attendance 

recorded in each session using log book. Participants were 

considered compliant if they attended at least 45 of the 60 

sessions (75%), and home practice logs were collected 

weekly to assess adherence to recommended 

supplementary practices. 

2.6. Cortisol and Sexual Hormones 

Salivary cortisol levels were assessed at baseline and 

after 3 months. Samples were collected in the morning 

(7:00 a.m.) to capture cortisol levels during the peak 

secretion period of the circadian rhythm [18]. Participants 

were instructed to refrain from eating, drinking, or brushing 

their teeth for at least 2 hours before collection. Saliva was 

collected using Salivette® containers (Sarstedt, Germany), 

and samples were stored at −80°C until analysis. Prior to 

analysis, samples were centrifuged at 10,000g for 20 

minutes. Cortisol concentrations were measured using 

cortisol enzyme immunoassay (EIA) kit. Serum levels of 

estradiol, FSH, LH, and progesterone (PG) were assessed 

at baseline and after 3 months. Blood samples (5 ml) were 

collected and analyzed with immunoassay kits. Blood 

pressure and resting heart rate were measured using 

calibrated automated devices (Omron HEM 7120). 

2.7. Statistical Analysis 

Data normality was confirmed using the Kolmogorov–

Smirnov test. Paired-samples t-tests were conducted to 

compare yoga and control for baseline and post-

intervention values. Yoga and control were compared for 

baseline and after-intervention measures using an 

independent t-test. Significance was set at p < 0.05, and 

Bonferroni’s post hoc test was applied when significant 

differences were found. Data are presented as mean ± SD, 

and all analyses were performed using SPSS software 

version 18.0. 

3. Results 

The baseline characteristics of the study participants in 

the yoga and control groups were comparable, with no 

statistically significant differences observed across 

demographic, anthropometric, or clinical parameters 

(Table 2). The mean age of participants was 46.5 ± 4.2 

years in the yoga group and 47.1 ± 3.9 years in the control 

group (p = 0.56). Other variables, including BMI, symptom 

duration, blood pressure, resting heart rate, and menstrual 

cycle length, were also similar between groups (p > 0.05), 

indicating homogeneity in baseline profiles. After 3 months 

of intervention, the yoga group showed a significant 

decrease in cortisol levels (392.3 ± 65.8 nmol/L, effect size 

= 0.84) compared to the control group (478.5 ± 72.1 

nmol/L). FSH levels in the yoga group decreased to 68.5 ± 

10.8 mIU/mL (effect size = 0.84), while the control group 

remained at 80.8 ± 12.2 mIU/mL (effect size = 0.45). LH 

levels dropped to 29.4 ± 6.8 mIU/mL in the yoga group 

(effect size = 0.92), and estradiol increased to 25.2 ± 5.2 

pg/mL (effect size = 0.86) in the yoga group, compared to 

control values of 18.6 ± 4.6 pg/mL. Progesterone also 

showed an increase in the yoga group (0.58 ± 0.14 ng/mL, 

effect size = 0.88) (Table 3). The analysis, illustrated in 

Figures 2 & 3, presents Cohen's d effect size (Figure 3) 

alongside a graphical representation of mean differences 

observed before and after the intervention for both the 

control and yoga groups (Figure 3). 

Table 2.  Baseline Characteristics of the Participants 

Parameters Yoga Group (n=50) Control Group (n=50) p-value 

Age (years) 46.5 ± 4.2 (39-55) 47.1 ± 3.9 (41-55) 0.56 

Height (cm) 158.3 ± 5.6 (150-167) 157.8 ± 5.9 (151-167) 0.73 

Weight (kg) 65.4 ± 8.3 (52-85) 64.9 ± 7.8 (53-84) 0.81 

BMI (kg/m²) 26.1 ± 3.2 (21.3-33.4) 26.3 ± 3.4 (21.2-34.1) 0.82 

Duration of symptoms (months) 18.5 ± 7.4 (9-35) 17.9 ± 8.1 (8-35) 0.77 

Menstrual cycle length (days) 35.2 ± 6.8 (22-50) 34.8 ± 7.2 (21-48) 0.83 

Systolic BP (mmHg) 126.5 ± 8.4 (110-140) 125.8 ± 9.1 (110-150) 0.75 

Diastolic BP (mmHg) 82.3 ± 6.2 (70-94) 81.9 ± 6.5 (70-95) 0.80 

Resting heart rate (bpm) 74.6 ± 5.8 (60-90) 75.2 ± 6.1 (60-90) 0.69 

Note: Data are presented as mean ± SD (range). BMI: Body mass index; BP: Blood pressure. 
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Table 3.  Hormonal Changes in Menopausal Women: Yoga vs Control Group 

Variables 
Before Intervention 

P value 
After Intervention 

P value/effect size 
Control Yoga Control Yoga 

Cortisol (nmol/L) 482.8±71.9 485.6±72.4 0.84 478.5±72.1 392.3±65.8 0.04 / 0.84 

FSH (mIU/mL) 81.9±12.4 82.4±12.6 0.89 80.8±12.2 68.5±10.8 0.04 / 0.84 

LH (mIU/mL) 38.2±8.1 38.6±8.2 0.92 37.6±8.0 29.4±6.8 0.05/ 0.92 

Estradiol (pg/mL) 18.2±4.5 18.4±4.6 0.86 18.6±4.6 25.2±5.2 0.04/ 0.86 

Progesterone (ng/mL) 0.43±0.11 0.42±0.12 0.88 0.44±0.12 0.58±0.14 0.09/0.88 

FSH: Follicular stimulating hormone; LH: Luteinising hormone. 

 

Figure 2.  Graphical Representation of Mean Before and After-Intervention Hormone Levels in Control and Yoga Groups 

 

Figure 3.  Graphical Representation of Effects Size Before and After-Intervention Hormone Levels in Control and Yoga Groups 
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4. Discussion

In this randomized controlled trial, we found that a 3-

month yoga intervention significantly influenced several 

key hormonal markers in perimenopausal women. The 

primary findings demonstrated significant reductions in 

FSH and LH levels, along with modest increases in 

estradiol and progesterone levels among participants in the 

yoga group. The findings suggest that yoga may serve as 

an effective non-pharmacological intervention for 

managing hormonal fluctuations during the menopausal 

transition. 

Our findings align with and extend previous research 

demonstrating the benefits of mind-body interventions for 

menopausal women. The significant reduction in FSH and 

LH levels in the yoga group is consistent with Jorge et al's 

findings, where a similar 12-week yoga intervention 

revealed that both yoga and exercise groups had reduced 

FSH and LH levels, with the yoga group showing a greater 

reduction. Estradiol and progesterone levels did not differ 

significantly between the groups [19]. The decrease in FSH 

(mean reduction 23.5%) and LH (mean reduction 18.7%) 

suggests a potential regulatory effect on the hypothalamic-

pituitary-ovarian axis, which may contribute to symptom 

improvement. 

The cortisol findings merit particular attention. While 

the yoga group showed a reduction in cortisol levels 

compared to baseline (mean reduction 8.4%). However, the 

control group demonstrated a significant increase in 

cortisol levels (mean increase 22.3%, P < 0.01) over the 3-

month period, suggesting that yoga might serve as a 

protective factor against stress-related hormonal 

dysregulation during perimenopause. This interpretation is 

supported by Swain et al's work with Sudarshan Kriya 

Yoga (SKY), which demonstrated improvements in stress-

related parameters, albeit through different mechanisms. 

SKY significantly improved vasomotor, psychosocial, and 

physical symptoms and elevated antioxidant enzymes, with 

no adverse events reported. However, no significant 

changes were observed in hormonal levels like FSH and 

DHEA-S [20]. 

Another study reviewed the effectiveness of yoga, tai chi, 

and qigong on VMS, psychological symptoms, and health-

related quality of life in peri- or post-menopausal women. 

Yoga showed moderate benefits, reducing VMS and 

psychological symptoms in meta-analyses, though effects 

on quality of life were less frequently reported. However, 

limitations include inconsistent outcome measures and rare 

reporting of adverse effects [21]. 

Recently a systematic review and meta-analysis of 11 

randomized controlled trials involving 1,005 participants 

highlights the benefits of mind-body exercises (e.g., tai chi, 

yoga, Pilates, qigong) for perimenopausal and 

postmenopausal women. These exercises significantly 

improved bone mineral density, sleep quality, anxiety, 

depression, and fatigue. The findings support the potential 

of mind-body exercises as effective non-pharmacological 

interventions for managing menopausal health [22]. 

A systematic review analyzed 10 randomized controlled 

trials involving 1,463 menopausal women to assess the 

effectiveness of yoga in managing menopausal symptoms 

and improving quality of life. The findings confirm that 

yoga is a safe, evidence-based intervention with significant 

positive impacts on prevalent menopausal symptoms, 

making it a recommended non-pharmacological therapy for 

menopausal women. Healthcare providers are encouraged 

to promote regular yoga practice among this population 

[23]. 

The observed hormonal changes suggest several 

potential mechanisms through which yoga may influence 

menopausal physiology. First, the reduction in FSH and LH 

levels may indicate improved sensitivity of the 

hypothalamic-pituitary-ovarian axis to feedback signals, 

potentially optimizing hormonal regulation despite 

declining ovarian function [24]. Second, the modest 

increases in estradiol and progesterone could reflect 

enhanced peripheral hormone production or improved 

metabolism, possibly through adipose tissue or adrenal 

sources [25]. Third, the trend toward reduced cortisol levels 

suggests modulation of the hypothalamic-pituitary-adrenal 

axis, which may contribute to improved stress resilience 

and reduced symptom severity [26]. 

This study has several strengths, including its 

randomized controlled design, comprehensive hormonal 

analysis, and standardized yoga intervention protocol. The 

use of validated assessment tools, rigorous laboratory 

methods, and careful participant selection criteria enhanced 

the reliability of our findings. The inclusion of multiple 

hormonal parameters provided a more complete picture of 

endocrine changes than previous studies. Our study was 

limited by insufficient control of lifestyle confounders, 

including dietary habits, sleep patterns, physical activity 

levels, and environmental exposures that could influence 

hormonal regulation. Additionally, conducting the study at 

a single academic medical center with a relatively 

homogeneous participant population may restrict the 

generalizability of our findings to diverse socioeconomic 

and cultural contexts. Our findings support yoga as an 

effective non-pharmacological intervention for 

menopausal transition. The observed hormonal 

modulations, particularly in FSH, LH, estradiol, and 

progesterone levels, suggest that yoga helps regulate 

endocrine disruptions during perimenopause. This 

intervention may be especially valuable for women seeking 

alternatives to hormone replacement therapy or those with 

contraindications. The stress-protective effects and 

comprehensive nature of yoga, combining physical 

postures with breathing exercises and meditation, make it a 

promising option for managing both physical and 

psychological symptoms. Healthcare providers should 

consider recommending yoga as part of a comprehensive 

treatment approach, particularly for women with moderate 

to severe symptoms. 
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5. Conclusions 

In summary, the hormonal results of this study suggest 

that Hatha Yoga has a beneficial effect on the hormonal 

fluctuations that occur during perimenopause. The 

significant reduction in FSH and LH, along with the 

increase in estradiol and progesterone, indicates that yoga 

may help regulate hormonal balance during this transitional 

period. These findings are important because they support 

the use of yoga as a non-pharmacological intervention for 

managing the hormonal symptoms of perimenopause, 

potentially offering an alternative or complementary 

approach to hormone replacement therapy. Future studies 

with larger sample sizes and longer follow-up periods are 

needed to further explore the long-term effects of yoga on 

hormonal regulation in menopausal women. 
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