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Abstract—Female infertility is an increasing public
health concern in India, affecting nearly 15-20% of
couples of reproductive ages. Emerging evidence
suggests that metabolic dysfunction and psychological
stress play pivotal roles in reproductive failure,
particularly among Indian women. This review examines
the impact of body mass index (BMI) and stress on
female infertility from an Indian perspective,
emphasizing the relevance of the Asian Indian
phenotype. A systematic literature review was conducted
using PubMed/MEDLINE, Scopus, and Web of Science
databases, focusing on studies published between 2018
and 2026. Peer-reviewed original research, systematic
reviews, meta-analyses, and clinical guidelines were
included.

The findings indicate that Indian women are predisposed
to insulin resistance, visceral adiposity, and
hyperandrogenism at lower BMI levels, with
reproductive disturbances occurring at BMI values >23
kg/m?. These metabolic abnormalities disrupt the
hypothalamic-pituitary-ovarian (HPO) axis,
contributing to anovulation and poor oocyte quality.
Simultaneously, chronic psychological stress activates
the hypothalamic-pituitary-adrenal (HPA) axis, leading
to elevated cortisol levels that suppress gonadotropin
secretion and impair follicular development. The
interaction between obesity-related inflaimmation and
stress-induced neuroendocrine dysfunction creates a
synergistic “double-hit” effect that exacerbates infertility
risk.

The review highlights the need for ethnicity-specific
diagnostic  criteria, integrated metabolic and
psychological screening, lifestyle modification, stress
management, and holistic patient-centered care.
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Addressing both metabolic and  psychosocial
determinants is essential for improving fertility outcomes
and advancing reproductive healthcare strategies for
Indian women.

Index Terms—Female Infertility; Body Mass Index
(BMI); Psychological Stress; Homoeopathy;
Hypothalamic-Pituitary-Ovarian Axis; Polycystic Ovary
Syndrome (PCOS), Polyendocrine Metabolic Ovarian
Syndrome (PMOS).

I. INTRODUCTION

Infertility is a growing public health challenge in India,
affecting approximately 15% to 20% of couples in their
reproductive prime. While anatomical and genetic factors
remain significant, the modem Indian landscape has
introduced a dual burden of metabolic dysfunction and
psychological distress. Traditionally infertility research
focused on western anthropometric standards; however, the
emergence of the “Asian Indian phenotype” suggests that
Indian women are predisposed to reproductive complications
at much lower body mass index (BMI) levels than previously
understood™.

The relationship between BMI and female fecundity is
mediated through the hypothalamic -pituitary-ovarian (HPO)
axis. adipose tissue is no longer view as mere fat storage but
as a complex endocrine organ that secretes adipokines and
inflammatory markers. In the Indian context even a modest
increase in BMI -specially exceeding the Asia-specific
threshold of 23kgm?— is associated with insulin resistance and
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hyperandrogenism, which leads to ovulatory arrest and poor
oocyte quality.®

Prevalence-

Infertility is a major reproductive health concern
affecting nearly one in six individuals globally. In
India, the prevalence of infertility ranges from 8—15%,
while NFHS-based studies indicate that Madhya
Pradesh exhibits a moderate infertility burden, with
prevalence estimates of approximately 7-10% among
women of reproductive age.

Il. LITERATURE REVIEW

The medical community has increasingly recognized that
female reproductive health is not merely a product of pelvic
anatomy but is deeply intertwined with systemic metabolic
health and neurological states. In the Indian context, this
relationship is uniquely aggressive. A primary theme in recent
literature is the "Asian Indian Phenotype," characterized by
increased visceral fat and insulin resistance despite a relatively
low Body Mass Index.

According to research published in PubMed (Misra et al.,
2022), Indian women possess a higher body fat percentage at
a given BMI compared to Caucasians. This metabolic
configuration leads to the early onset of hyperinsulinemia.2®
Excess insulin reduces the production of Sex Hormone-
Binding Globulin  (SHBG), thereby increasing the
bicavailability of free androgens. This biochemical shift is a
hallmark of Polycystic Ovary Syndrome (PCOS), which
remains the leading cause of anovulatory infertility in India.
The threshold for these disruptions in Indian cohorts is now
clinically accepted at a BMI of 23 kg/m?, making the global
WHO standard of 25 kg/m? largely irrelevant for local
diagnosis.*®

Furthermore, the "Stress-Infertility” cycle is a significant focus
in Scopus-indexed journals. Studies by Kamboj et al. (2023)
highlight that psychological distress in Indian women is often
a "silent comorbid" factor. Stress triggers the activation of the
Hypothalamic-Pituitary-Adrenal (HPA) axis. When the HPA
axis is chronically active, it secretes Glucocorticoids (cortisol)
and Gonadotropin-Inhibitory Hormone (GnlH). These
substances have a direct inhibitory effect on the GnRH pulse
generator in the hypothalamus. Without the correct pulse
frequency of GnRH, the pituitary gland fails to secrete
adequate Luteinizing Hormone (LH) and Follicle-Stimulating
Hormone (FSH), leading to follicular atresia.?®

The synergy between these two factors creates a "metabolic-
emotional” trap. Adipose tissue is proinflammatory, releasing
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cytokines like TNF-alpha and Interleukin-6. These cytokines
can cross the blood-brain barrier and further sensitize the
brain’s stress response. Research from the Web of Science
database suggests that obese women are more susceptible to
the physiological effects of stress than lean women, creating a
feedback loop where weight gain increases stress, and stress
increases cortisol, which in turn promotes central obesity.”1°
Finally, emerging literature emphasizes the socio-cultural
dimension of infertility in India. Unlike Western populations
where infertility is often viewed as a medical condition, in
India, it is frequently associated with social exclusion and
domestic pressure. This "socially-induced stress™ is a chronic
stressor that differs from acute stress, as it provides no
recovery period for the HPO axis. Integrative reviews suggest
that addressing the BMI through diet alone is often
unsuccessful if the underlying cortisol-driven stress response
is not managed simultaneously through psychological or
constitutional support.®®

III. METHODS

Search Strategy and Data Sources

This review was conducted through a systematic
appraisal of existing literature focusing on the
intersection of metabolic health and psychological
stressors in the context of Indian female infertility. To
ensure the highest level of academic rigor, a
comprehensive search was executed across major
biomedical databases, including PubMed/MEDLINE,
Scopus, and the Web of Science (WoS). The search
period was primarily focused on studies published
between January 2018 and February 2026 to capture
the most recent shifts in Indian demographic data and
the latest clinical guidelines for the Asian Indian
Phenotype.

The search strategy utilized a combination of Medical
Subject Headings (MeSH) terms and Boolean
operators. Key search strings included: (“BMI” OR
“Obesity”) AND (“Psychological Stress” OR
“Cortisol”) AND (“Infertility” OR “Anovulation”)
AND  (“Indian Women” OR “Asian Indian
Phenotype”).

Inclusion and Exclusion Criteria

A primary inclusion requirement was that studies
involving BMI must utilize the Asia-Pacific
classification 23 kg/m?, making the global WHO standard
of 25 kg/m? largely for overweight) rather than the
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standard Western WHO criteria, ensuring the data
remained relevant to the Indian population.

Exclusion criteria included:

e Studies involving animal models or non-human
subjects.

o Papers focusing on male-factor infertility alone.

o Articles published in languages other than English.

e Unpublished grey literature or non-peer-reviewed
blog posts.

Data Extraction and Synthesis-

Following the initial search, titles and abstracts were
screened for relevance. Full-text articles were then
analyzed to extract data regarding the pathophysiology
of the Hypothalamic-Pituitary-Ovarian (HPO) axis
under conditions of elevated cortisol and insulin
resistance. Quantitative data from the National Family
Health Survey (NFHS-5) and clinical trials from
renowned journals such as PLOS ONE and the Indian
Journal of Endocrinology and Metabolism were
synthesized to provide a clear picture of the current
infertility burden in India. As this is a review article
based on previously published anonymized data,
institutional ethical committee approval was not
required.

I'V. DISCUSSION

The Metabolic Trap: Redefining Obesity in the Indian
Context-

The most striking finding of this review is the
inadequacy of global BMI standards when applied to
the Indian female population. While the World Health
Organization (WHO) traditionally defines overweight
as a BMI of 25KG/M? the data analyzed here strongly
supports the use of the Asia-specific threshold of 23
kg/m?. This is not merely a numerical adjustment but
areflection of a distinct biological reality known as the
"Asian Indian Phenotype." Indian women exhibit what
is often called "sarcopenic obesity"—a condition
where despite a relatively low total body mass, there
is a disproportionately high percentage of visceral
adiposity and a lower muscle mass.>’

This visceral fat is endocrinologically active. It
secretes high levels of pro-inflammatory cytokines,
such as Tumor Necrosis Factor-alpha (TNF-$\alpha$)
and Interleukin-6 (IL-6), which directly interfere with
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insulin signaling. The resulting hyperinsulinemia is a
primary driver of reproductive failure. High insulin
levels suppress the production of Sex Hormone-
Binding Globulin (SHBG) in the liver, leading to an
increase in free, bioavailable androgens. This
biochemical environment is toxic to the developing
oocyte and is the leading cause of the high prevalence
of Polycystic Ovary Syndrome (PCOS) observed in
Indian fertility clinics.'!°

The Neuroendocrine Bridge: HPA-HPO Axis
Interaction-

Beyond the metabolic markers, the role of
psychological stress cannot be overstated. In India,
infertility is frequently viewed through a socio-
cultural lens of "failure," leading to intense chronic
stress. This review establishes that this stress is not just
a psychological state but a potent endocrine disruptor.
Chronic stress triggers the Hypothalamic-Pituitary-
Adrenal (HPA) axis, resulting in the sustained release
of cortisol.

The interaction between the HPA and the
Hypothalamic-Pituitary-Ovarian (HPO) axis is
inhibitory. Elevated cortisol levels decrease the
frequency and amplitude of Gonadotropin-Releasing
Hormone (GnRH) pulses. Since the pituitary gland
requires a specific GnRH rhythm to produce
Luteinizing Hormone (LH) and Follicle-Stimulating
Hormone (FSH), this disruption leads to follicular
atresia or anovulatory cycles. Furthermore, the
presence of "Gonadotropin-Inhibitory Hormone"
(GnIH) in humans, which is upregulated during stress,
serves as a molecular "brake" on the reproductive
system. For the Indian woman, this means that even if
she achieves a healthy BMI, the persistent "social
stress" can keep her HPO axis in a state of
suppression.*®

Synergistic Deterioration: The "Double-Hit" Theory-

A critical insight gained from this review is that BMI
and stress are not independent variables; they are
mutually reinforcing. Obesity creates a state of chronic
inflammation that sensitizes the brain to stress.
Conversely, high cortisol levels promote central fat
deposition, even in women who are not overeating.
This creates a "vicious cycle" where the metabolic
state of the patient makes her more vulnerable to the
psychological pressures of her environment.*®
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In urban India, this is further complicated by "lifestyle-
induced stress," including poor sleep hygiene and high
intake of refined carbohydrates. Sleep deprivation,
often a byproduct of stress, further elevates ghrelin
(the hunger hormone) and decreases leptin, making
weight management even more difficult for the
infertile patient. The synergy of these factors explains
why many Indian women struggle with "unexplained
infertility"—the standard tests may show open
fallopian tubes and a normal uterus, but the underlying
neuroendocrine and metabolic "noise" prevents
successful conception.”!?

Constitutional and Integrative Management-

In light of these findings, the management of female
infertility in India necessitates a shift from a disease-
centered approach to a patient-centered and holistic
model of care. Homoeopathy views infertility not
merely as a dysfunction of the reproductive organs but
as an expression of a deeper disturbance in the
individual's vital force affecting the mind and body as
a unified whole. Therefore, treatment should extend
beyond correction of ovarian or uterine pathology and
focus on restoring overall physiological and
psychological balance.

The homoeopathic concept of constitutional treatment
assumes particular significance in cases where
metabolic disturbances and chronic stress coexist.
Every woman responds differently to emotional
stressors, endocrine imbalances, and lifestyle-related
challenges, reflecting her unique constitutional
makeup. Factors such as temperament, emotional
disposition, stress susceptibility, sleep patterns, dietary
habits, and metabolic tendencies must be evaluated
comprehensively during case taking.

By addressing the individual's constitutional state and
maintaining harmony of the internal milieu,
homoeopathic management aims to support the
normal functioning of the neuroendocrine system,
including the HPA-HPO axis. Constitutional
remedies, along with appropriate lifestyle
modifications, stress-management practices, and
nutritional guidance, may help improve adaptive
capacity and promote reproductive health. In the
Indian context, where socio-cultural pressures and
psychological distress significantly influence fertility
outcomes, an individualized homoeopathic approach
offers a cost-effective and holistic strategy. Such an
integrative model may complement conventional
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fertility care and contribute to improved outcomes in
both natural and assisted conception.

Clinical recommendations for the Indian scenario-

1. Adoption of Ethnic-Specific Diagnostic Thresholds-
The primary clinical recommendation stemming from
this review is the immediate abandonment of Western-
centric BMI classifications in Indian fertility clinics.
Given the high prevalence of the "Asian Indian
Phenotype," practitioners must adopt the Asia-Pacific
threshold of 23kg/m?as the definitive cutoff for
"Overweight" status. Clinicians should not wait for a
patient to reach a BMI of 25 or 30 before initiating
metabolic interventions. Furthermore, because BMI
does not distinguish between muscle and visceral fat,
the measurement of Waist-to-Hip Ratio (WHR) and
Waist Circumference (WC) should be mandatory in
the initial workup. A WC of >80 cm in Indian women
should be considered a marker of "metabolic
infertility," regardless of the total body weight."!

2.Implementing the "Dual-Axis" Screening Protocol-
Since the HPA (stress) and HPO (reproductive) axes
are inextricably linked, a "Dual-Axis" screening
approach is recommended.

e Metabolic Axis:

Routine screening for fasting insulin and HOMA-IR
(Homeostatic Model Assessment for Insulin
Resistance) should be performed even in non-obese
Indian women.

e Psychological Axis:

All patients should be screened using the Perceived
Stress Scale (PSS-10). In the Indian cultural context,
where patients often somatize stress (expressing
mental distress through physical symptoms like
headaches or fatigue), clinicians must look beyond the
surface. A PSS score of $>208 should trigger an
immediate referral for stress-reduction therapy as a
prerequisite for, or adjunct to, ovulation induction.>!

3. Nutritional Intervention:

Beyond Caloric Restriction- Nutritional counseling for
the Indian patient must be culturally sensitive. Most
urban Indian diets are "carbohydrate-heavy," leading
to rapid insulin spikes that worsen ovarian androgen
production.
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e The "Protein-First" Approach:

Patients should be advised to increase plant-based
proteins (such as pulses and legumes) while drastically
reducing refined carbohydrates (white rice and maida).

e Myo-inositol Supplementation:

Given the high rate of insulin resistance in the Indian
phenotype, the use of insulin sensitizers like Myo-
inositol should be considered as a first-line metabolic
support to improve oocyte quality.!>1¢

4. Circadian Rhythm and Sleep Hygiene-

Modern urban lifestyles in India have led to significant
"social jetlag," where irregular sleep patterns disrupt
the secretion of Melatonin and Cortisol. Melatonin is
a potent antioxidant within the follicular fluid.
Clinicians should recommend a strict "Digital Detox"
after 9:00 PM to ensure adequate melatonin
production. Normalizing the circadian rhythm helps in
lowering nocturnal cortisol levels, thereby "releasing”
the HPO axis from its stress-induced inhibition.

5. Integrative Constitutional Support-

The management of infertility in Indian women should
extend beyond standardized hormonal interventions
and embrace an individualized, holistic approach.
From a homoeopathic perspective, infertility is often
viewed as a manifestation of an underlying
constitutional imbalance affecting the physical,
emotional, and endocrine spheres of health. Therefore,
successful management requires consideration of the
patient's unique constitutional characteristics, stress
response patterns, and overall vitality.

Mind-Body Interventions

Evidence-based practices such as Yoga, Nadi
Shodhana, and Bhramari Pranayama may be
incorporated as supportive measures to reduce
psychological stress, lower serum cortisol levels, and
promote neuroendocrine balance. These interventions
complement homoeopathic treatment by enhancing
the body's adaptive capacity and restoring equilibrium
between the mind and body.

Constitutional Assessment:

Homoeopathic case-taking emphasizes a detailed
evaluation of the patient's mental and emotional
disposition, lifestyle, coping mechanisms, sleep
patterns, and metabolic tendencies. Identifying the
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individual's constitutional susceptibility to stress and
endocrine disturbances enables the selection of a
personalized remedy aimed at stimulating the vital
force and restoring homeostasis. Such an approach
recognizes that chronic stress, emotional conflicts, and
metabolic dysfunction may contribute significantly to
reproductive disorders.

By addressing the patient as a whole rather than
focusing solely on reproductive pathology,
constitutional homoeopathic management seeks to
create a favorable internal environment for
conception. In the Indian socio-cultural setting, where
infertility is frequently associated with psychological
and familial pressures, this individualized and holistic
approach may serve as a valuable adjunct to
conventional fertility care.

V. CONCLUSION

Female infertility in India is a multifactorial bio-
psycho-social disorder influenced by complex
interactions  between  metabolic  dysfunction,
psychological stress, and individual constitutional
susceptibility. The distinctive characteristics of the
Asian Indian phenotype, including increased visceral
adiposity and insulin resistance at lower BMI levels,
together with chronic activation of the hypothalamic-
pituitary-adrenal (HPA) axis due to socio-cultural and
emotional stressors, significantly contribute to
reproductive dysfunction.

From a homoeopathic standpoint, infertility should not
be viewed solely as a localized disorder of the
reproductive organs but as an expression of a deeper
imbalance affecting the individual as a whole. The
findings of this review highlight the importance of
adopting a holistic and individualized approach that
addresses  both  physical and psychological
determinants of health. Constitutional assessment,
along with appropriate lifestyle modification,
nutritional management, and stress-reduction
strategies, may help restore systemic balance and
support normal reproductive function.

The future management of infertility in India should
therefore move beyond symptom-based interventions
toward patient-centered care that recognizes the
uniqueness of each woman's constitution, emotional
state, and adaptive capacity. Integrating metabolic
evaluation, psychological support, and constitutional
homoeopathic =~ management —may  offer a
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comprehensive framework for improving fertility
outcomes. Such an approach aligns with the
fundamental principles of homoeopathy and has the
potential to contribute meaningfully to reproductive
healthcare in the Indian context.
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