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Polycystic ovary syndrome (PCOS) is one of the most prevalent endocrine disorders, distressing 

8–13% of females worldwide in their reproductive phase (WHO, 2023). It is a significant cause 

of anovulatory infertility, with 70–80% of affected women having trouble getting pregnant. In 

addition to reproductive dysfunction, PCOS is closely associated with metabolic disorders, 

obesity, and increased psychological burden, with reported cases of anxiety at 43%, and 

depression at 34% respectively, considerably greater than in infertile populations without 

PCOS. Metabolic therapy, pharmacological ovulation induction, and lifestyle modification are 

the basis of conventional management. However, "lifestyle management remains the first-line 

intervention in PCOS, yet adherence over the long term is exceptionally low, which requires 

supportive behavioural strategies," according to the ESHRE 2023 guideline. As alternative 

therapies for PCOS, mindfulness and meditation techniques from both Eastern and Western 

traditions are being researched more and more. According to a scoping review of fourteen 

clinical trials, "a reduction in stress, anxiety, and depression was the most consistent benefit of 

meditation and mindfulness interventions, observed across eleven of the fourteen included 

studies." Psychological distress independently indicator of lower conception rates in females 

getting infertility treatment. In PCOS, acting with awareness has been revealed to associate 

negatively with depression and emotional eating, with depression partially mediating this link. 

These results suggest that awareness may enhance psychological well-being, metabolic control, 

support healthier eating, and possibly benefit fertility. However, reproductive outcomes such as 

ovulation, pregnancy, and live birth remain imperfectly evaluated. This review summarizes 

current evidence and highlights key gaps requiring further study. 
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Introduction 
 

The prevalence of polycystic ovarian syndrome (PCOS), 

a complex chronic condition, is 10–13% worldwide. It is 

the leading cause of anovulatory infertility, with 

estimates that “nearly 70 to 80% of persons with PCOS 

experience infertility issues” (1). Beyond reproduction, 

the syndrome includes psychological, and 

dermatological issues as well as metabolic problems like 

insulin resistance, cardiovascular disease, and type 2 

diabetes. 

 

According to Yang et al., (2024) (3), "a meta-analysis 

reported about 34% of individuals with PCOS reported 

depressive symptoms and 43% reported anxiety 

symptoms while general infertile individuals show 

prevalence of 20% for anxiety and depression." 

 

“The psychological burden of PCOS is not a 

consequence but a central feature of the syndrome, 

demanding as much attention as its metabolic and 

reproductive consequences” (2). 

 

“Mindfulness is not about getting rid of thoughts or 

feelings but about relating to them more skilfully” (3). 

 

These levels of mood disturbance not only lower quality 

of life, but also contribute to unhealthy habits like 

emotional eating, which affects 30-50% of women with 

PCOS. Emotional eating, defined as eating in response 

to emotions rather than hunger, relates to obesity, 

exacerbates insulin resistance, and compromises fertility 

therapies (4). 

 

Conventional treatments, such as insulin-sensitizing 

drugs, pharmacologic ovulation induction, and lifestyle 

changes, frequently fall short in addressing these 

behavioural and psychological factors. As a result, 

holistic, integrative techniques like yoga, meditation, 

and mindfulness are becoming more and more popular. 

According to Rao et al., (2024), "traditional, 

complementary, and integrative medicine is incorporated 

into the management regimen of approximately 80% of 

ethnic Indian women worldwide who have been 

diagnosed with PCOS, with yoga being the most 

commonly adopted practice (5). A variety of prolonged 

conditions have shown benefits from mindfulness, which 

Manuello et al., define as "the awareness that appears 

through paying attention on purpose, in the present 

moment, and nonjudgmentally to the unfolding of 

experience moment to moment." It promotes healthier 

behaviours, reduces stress, and increases emotion 

regulation. In order to provide a thorough understanding 

of its therapeutic potential, this review combines 

interventional evidence (structured mindfulness and 

meditation trials in PCOS) with trait-based indication 

(how mindfulness facets shape depression and eating 

behaviours in infertile women with PCOS). 
 

Evidence from Meditation and Mindfulness 

Interventions 
 

Study Scope 
 

V. Rao et al., (2024) found 14 trials with 723 

participants in the USA, China, Iran, Greece, Slovenia, 

India, and the United States. Nine of these were 

randomized controlled trials, and the remaining designs 

were either pre-post or quasi-experimental. Interventions 

ranged from traditional yoga-based relaxation techniques 

(Rajayoga, Yoga Nidra, OM cyclic meditation) to 

traditional Western stress reduction protocols 

(Mindfulness-Based Stress Reduction, mindful yoga, 

mindful eating) (6). 
 

Psychological Outcomes 
 

The majority of trials found improvement in 

psychological indicators, including anxiety, depression, 

stress, PCOS-related concerns, and overall psychological 

distress (7). 

 

For example, an RCT in Greece demonstrated that a 

brief MBSR treatment significantly reduced sad and 

anxious symptoms (measured by DASS-21) and lowered 

salivary cortisol. 

 

In a similar vein, women who received a modified 

MBSR treatment reported "significant improvements in 

mindfulness state, quality of life, and reduced perceived 

stress," according to a U.S. pilot RCT (8). 

 

“Women with PCOS who underwent mindfulness 

training showed a significant reduction in perceived 

stress and improved resilience, highlighting the 

therapeutic potential of mind–body interventions” (9) 

(Brotto et al., 2012). 

 

Anthropometric and Metabolic Outcomes 
 

The findings were variable. Some studies indicated 

reductions in weight, BMI, and waist-to-hip ratio 
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(especially with Yoga Nidra and mindful eating), 

whereas others found no meaningful changes. One U.S. 

study combining mindfulness with a low-carbohydrate 

diet found “reductions in BMI, HbA1c, LDL cholesterol, 

calorie intake, and food cravings for sweets and 

starches”. 

 

Mindful eating therapies have repeatedly been related 

with reductions in binge eating and emotional eating, 

which are known to worsen metabolic dysfunction in 

PCOS (Kristeller & Wolever, 2011) (10). 

 

Reproductive and Hormonal Outcomes 
 

Few trials directly assessed reproductive endpoints. One 

person noted a decrease in ovarian volume, while two 

others reported better menstrual regularity. According to 

certain biochemical research, dehydroepiandrosterone 

(DHEA), free testosterone, and total testosterone all 

significantly decreased. "None of the four trials reporting 

on reproductive outcomes assessed pregnancy and 

related outcomes," according to Rao et al., (5). 

 

Quality of Life 
 

Seven trials measured quality of life using PCOSQ or 

SF-36. Everyone mentioned improvements. For 

example, after 12 weeks of practice, Rajayoga 

meditation greatly enhanced "quality of life in all 

domains." (11). 

 

Limitations 
 

A significant issue was the paucity of adverse event 

reporting. "Only one trial reported incidents like kidney 

stone development and muscle cramping, albeit with 

uncertain causal relationships, while the majority of 

trials did not mention the occurrence or non-occurrence 

of adverse events." Additionally, research was usually 

brief, small, and culturally limited (e.g., yoga in India 

versus MBSR in Western environments) (11). 

 

Evidence from Trait Mindfulness and Emotional 

Eating 

 

Study Overview 
 

Yang et al., (2024) investigated 334 infertile women 

with PCOS in China, employing validated scales 

(FFMQ-SF for mindfulness components, PHQ-9 for 

depression, and DEBQ for emotional eating). 

Importantly, none of the individuals had received formal 

mindfulness training, making it possible to examine 

underlying mindfulness qualities (12). 

 

Key Findings 
 

• Emotional eating and depression had a positive 

correlation (r = 0.177, p < 0.001). 

• Acting with awareness has a negative correlation 

with depression and emotional eating, with 

depression partially moderating the relationship: 

"Acting with awareness reduces emotional eating 

both directly and indirectly by lowering depressive 

symptoms". 

• The observation facet was positively associated with 

emotional eating, independent of depression: 

“Observation had a significant positive direct effect 

on emotional eating (Coeff = 0.453, p = 0.003)”. 

• Anxiety did not significantly predict emotional 

eating. 

 

“Not all mindfulness dimensions confer uniform 

benefits—observation without non-judgment may 

amplify sensitivity to distressing stimuli and 

paradoxically worsen maladaptive behaviors” (Baer et 

al., 2006) (13). 

 

Mechanistic Insights 
 

According to the authors, "high levels of anxiety or 

depression cause chronic stress, which activates the HPA 

axis, increases cortisol secretion, and inhibits dopamine 

and serotonin release." Emotional eating is often the 

result of compensating for this imbalance through food 

intake (14). This highlights depression as a central 

mediator linking mindfulness traits to eating behaviors, 

with implications for weight management and fertility in 

PCOS (15). 

 

Integrated Discussion 

 

Complementarity of Evidence 
 

While the trait-based study shows how certain aspects of 

mindfulness (acting with awareness) protect against 

depression-driven emotional eating, the intervention 

trials show that structured mindfulness programs reduce 

stress, anxiety, and depression (16). Together, these 

findings suggest a dual mechanism: 
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1. Interventions improve mental health directly. 

2. Trait mindfulness regulates eating behaviour 

indirectly. 

“Stress and anxiety negatively affect gonadotropin 

release, ovulation, and implantation, underscoring the 

relevance of psychological interventions in fertility 

care” (Domar et al., 2011) (17). 

 

Implications for Fertility and ART 
 

Emotional eating impacts weight control, insulin 

sensitivity, and ART effects. Mindfulness may indirectly 

increase the success of IVF and natural pregnancy by 

lowering depression and raising awareness. However, as 

noted by Rao et al., "studies examining pregnancy and 

related outcomes are conspicuously lacking” (5, 6). 

 

Clinical Translation 
 

• Integrating mindfulness programs into PCOS and IVF 
clinics can improve adherence to diet and exercise. 

• Women at risk for emotional eating may be identified 
by screening for low acting-with-awareness scores. 

• Targeted interventions should prioritize awareness 
training over observation to prevent negative results. 

 

Mind–Body–Breath Mechanisms: Nitric Oxide, 

Autonomic Regulation, and PCOS 

Pathophysiology 
 

Emerging evidence suggests that mindfulness, 

meditation, yogic breathing, and chanting are not merely 

psychological tools but have measurable physiological 

effects that may directly or indirectly influence 

reproductive and metabolic health in polycystic ovary 

syndrome (PCOS) (18). 

 

Nitric Oxide Release through Deep Breathing 

and Humming 
 

During deep, slow breathing—particularly nasal 

inhalation with lengthy humming exhalation—the 

paranasal sinuses operate as a key source of nitric oxide 

(NO) generation. This has been established in classic 

physiological tests demonstrating up to a 15-fold rise in 

nasal NO concentrations during humming compared 

with calm exhalation (19). 

 

NO is a potent vasodilator, acting on vascular smooth 

muscle through cyclic GMP pathways, leading to 

transient vasodilation and enhanced perfusion(20). 

Additionally, NO increases uterine and ovarian blood 

flow, stimulates endometrial receptivity, and controls 

prostaglandin activity—all of which are essential for 

folliculogenesis, ovulation, and implantation. 

Additionally, NO has insulin-sensitizing and anti-

inflammatory properties that are connected to the 

pathophysiology of PCOS (21). 

 

Autonomic Regulation: HRV, Baroreflex, and 

Stress Modulation 
 

Deep rhythmic breathing at roughly 6 breaths per minute 

has been shown to synchronize respiratory and 

cardiovascular oscillations, improving heart rate 

variability (HRV) and baroreflex sensitivity—two 

indicators of autonomic balance and vagal tone. 

Landmark research published in the BMJ found that 

regulated breathing with rosary recitation or yogic 

mantra chanting produced significant increases in HRV 

and baroreflex sensitivity (21). 

 

This autonomic calming has downstream endocrine 

effects: Reduced hypothalamic-pituitary-adrenal (HPA) 

axis activation, decreased cortisol, enhanced insulin 

sensitivity, and modulation of gonadotropin-releasing 

hormone (GnRH) pulsatility are some of the downstream 

endocrine effects of this autonomic calming. Chronic 

stress is known to affect LH and FSH secretion, 

aggravate anovulation, and raise central adiposity—all 

key concerns in PCOS (22). 

 

“Gonadotropin release, ovulation, and implantation are 

all adversely affected by stress and anxiety, highlighting 

the importance of psychological and autonomic 

interventions in fertility care” (Domar et al., 2011) (17). 

 

Postural and Ritual Breathing Practices across 

Traditions 
 

Interestingly, breathing control is integrated in numerous 

cultural practices—from Sūrya-namaskār in yoga to 
Sajda/Rukūʿ in Islamic Salāt (namaz) and rosary 
recitation in Christian traditions.These comprise slow, 

rhythmic breathing with cyclical postures that may 

further promote venous return, autonomic relaxing, and 

perfusion to pelvic organs (23). Consequently, engaging 

in such activities on a regular basis may enhance 

cardiovascular and endothelial health, which would 

indirectly support ovarian perfusion and reproductive 
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function. Autonomic and NO physiology studies support 

the mechanistic plausibility of such postures, despite the 

paucity of direct RCTs linking them to ovulation or 

conception rates (24). 

 

Yoga, Accupressure, and Reproductive 

Physiology 
 

Multiple RCTs of yoga interventions in PCOS 

populations have shown improvements in anxiety, 

depression, serum testosterone, LH/FSH ratio, and 

menstrual regularity. Commonly recommended asanas 

include: 

 

• Sūrya-namaskār (Sun Salutation) – autonomic 

pacing, cardiovascular conditioning. 

• Baddha Koṇāsana (Bound Angle) and Supta Baddha 
Koṇāsana – pelvic floor relaxation. 

• Setu Bandha Sarvāṅgāsana (Bridge), Bhujangāsana 
(Cobra), Viparita Karani (Legs up the wall) – 

improved pelvic circulation. 

• Nāḍī-śodhana (Alternate-nostril breathing) + 

Humming pranayama – autonomic and NO 

enhancement. 

• Accupressure and acupuncture, though less studied, 

have shown moderate effects in menstrual regulation 

and stress reduction. Their mechanistic overlap with 

vagal stimulation and microcirculatory modulation 

aligns with the same pathways implicated in PCOS 

physiology. 

 

Neuroendocrine Correlates: Chanting, Pituitary, 

and Brain Plasticity 
 

Functional neuroimaging studies of mindfulness, mantra 

chanting, and prayer show activation in default mode, 

salience, and limbic networks, alongside modulation of 

stress circuits. Reduced cortisol, altered autonomic tone, 

and better emotional regulation are all correlated with 

these changes (24).  

 

While direct human evidence linking chanting or prayer 

to pituitary gonadotropin modulation is limited, the 

hypothalamic–pituitary axis is sensitive to stress and 

autonomic shifts. Indirect effects on the dynamics of 

LH/FSH are therefore biologically plausible.  

 

This offers a novel psych neuroendocrine bridge linking 

ritualized breathing and chanting practices with fertility-

relevant hormonal regulation (25). 

Implications for Obesity, Emotional Eating, and 

PCOS 
 

Mindfulness and breath regulation also target 

psychological drivers of weight gain. Emotional 

eating—a major contributor to obesity in PCOS—is 

linked to depression, stress, and low acting-with-

awareness mindfulness facets. Frequent breath-centric 

mindfulness may: • Reduce binge/emotional eating → 
support weight management and insulin sensitivity; • 
Increase vagal tone → improve satiety signaling and 
glucose homeostasis; • Reduce stress reactivity → lower 
cortisol and appetite dysregulation. 

 

According to Yang et al., (2024), "acting with awareness 

reduces emotional eating both directly and indirectly by 

lowering depressive symptoms." This is consistent with 

their findings” (12). 

 

Integration with Clinical Care 
 

Given their low cost, low risk, and physiological 

grounding, breath-centered mindfulness and ritual 

postures can be integrated into PCOS care pathways as 

adjuncts—not replacements—for conventional 

treatment. Clinics can consider: 

 

• Incorporating structured mindfulness and 

breathing protocols in weight management and 

fertility programs. 

• Training patients in slow breathing with 

humming to enhance NO bioavailability and 

autonomic regulation. 

• Encouraging culturally congruent practices 

(yoga, namaz postures, rosary recitation) to 

improve adherence and patient comfort. 

• Monitoring physiological and reproductive 

markers alongside psychological outcomes. 

 

Future Directions 
 

Rao et al., (5, 6) recommend: 

 

1. “Future primary studies should examine the 

efficacy of MMIs on weight management and 

reproductive parameters in women diagnosed 

with PCOS.” 

2. “Determination of therapeutic dosage levels of 

MMIs is needed to elicit clinically beneficial 

effects.” 



Int.J.Curr.Microbiol.App.Sci (2026) 15(10): 88-94 

93 

 

Building on Yang et al.,’s (12) findings, future research 

should also: 

 

• Explore how depression mediates emotional 

eating across different populations. 

• Examine whether increasing acting-with-

awareness through structured mindfulness 

training improves fertility outcomes. 

• Use longitudinal designs to link mindfulness 

with ovulation, pregnancy, and live birth. 

 

In addition to these behavioural and psychological 

domains, emerging evidence highlights promising 

physiological mechanisms: 

 

• Nitric Oxide (NO) Research: Translational studies 

should evaluate how nasal NO release (e.g., through 

humming and slow nasal breathing) enhances uterine 

and ovarian perfusion using Doppler and hormonal 

markers. 

• Autonomic Modulation: Mind–body interventions 

that increase vagal tone and heart rate variability 

(HRV) should be investigated for their effects on the 

hypothalamic–pituitary–ovarian axis and ovulatory 

function. 

• Postural-Breathing Practices: The impact of 

accessible cultural practices (e.g., Sūrya-namaskār, 
namaz postures, rosary recitation) on vascular and 

endocrine regulation warrants formal study. 

• Digital & Scalable Platforms: Mobile app or 

telehealth-based mindfulness programs could 

enhance adherence and integration in fertility care. 

• Interdisciplinary Collaboration: Reproductive 

endocrinologists, psychologists, physiologists, and 

behavioural scientists should work together to build 

integrative PCOS management models. 

 

Together, these results provide a strong psychological 

rationale to integrate mindfulness-based and breath-

centred therapies into PCOS and infertility management.  

 

By integrating psychological resilience, vascular–
autonomic regulation, and behavioural adjustment, such 

therapies can promote metabolic management, increase 

mental well-being, and potentially boost fertility results.  

 

The future of PCOS care lies in evidence-based 

integrative therapies — combining modern medicine 

with physiologically grounded, culturally adaptable 

mind–body practices. 
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