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Abstract 

Background and Context: Recurrent pregnancy loss, defined as two or more consecutive pregnancy 

losses before 20 weeks of gestation, affects 7.46% of Indian women compared to the global average of 1-

2%[1][2]. The first trimester accounts for 23% of all pregnancy losses in India, with 83% of recurrent losses 

occurring before 10 weeks of gestation[3][4]. This significantly elevated prevalence reflects the complex 

intersection of genetic, environmental, sociocultural, and healthcare accessibility factors unique to the 

Indian population. 

Objective Statement: This study aims to provide a comprehensive analysis of repetitive first-trimester 

pregnancy loss in India, examining epidemiological patterns, etiological factors, diagnostic challenges, 

treatment modalities, and sociocultural influences while proposing evidence-based interventions tailored 

to the Indian healthcare context. 

Methodology Summary: This analysis synthesizes data from multiple large-scale studies including the 

National Family Health Survey-5 (2019-21) encompassing 255,549 women, regional studies from Eastern, 

Northern, and Southern India, and clinical investigations from tertiary care centers across the country. The 

methodology incorporates epidemiological analysis, systematic review of causative factors, evaluation of 

diagnostic protocols, and assessment of treatment outcomes. 

Key Findings: Four major findings emerge from this analysis: (1) Elevated prevalence - Indian women 

experience RPL at rates 3-4 times higher than global averages, with significant regional variations ranging 

from 3.9% in South India to 5.8% in Eastern India[3]; (2) Multifactorial etiology - While 55% of cases 

remain unexplained, identifiable causes include uterine anomalies (34%), endocrine disorders (30%), 

thrombophilia (30%), and immunological factors (25%)[5][6]; (3) Healthcare disparities - Urban women 

show higher RPL rates (8.5%) compared to rural women (6.9%), contradicting global patterns[7]; (4) 

Cultural barriers - Traditional beliefs, stigmatization, and delayed healthcare-seeking significantly impact 

diagnosis and treatment outcomes[8][9]. 

Conclusions and Recommendations: Addressing repetitive first-trimester pregnancy loss in India 

requires a multifaceted approach integrating improved healthcare infrastructure, culturally sensitive care 

protocols, enhanced diagnostic capabilities, and comprehensive support systems. Policy recommendations 

include universal thyroid screening in early pregnancy, standardized RPL investigation protocols, 

integration of traditional and modern medicine approaches, and targeted interventions for high-risk regions 

and populations. 
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1. Introduction 

Pregnancy loss in the first trimester represents a profound reproductive health challenge that transcends 

medical boundaries to encompass psychological, social, and cultural dimensions. In the Indian context, 

this challenge assumes particular significance due to elevated prevalence rates, complex etiological 

patterns, and unique sociocultural factors that influence both occurrence and management of repetitive 

pregnancy loss. 

Global Context and Definition 

Recurrent pregnancy loss, historically defined as three or more consecutive pregnancy losses, has evolved 

to encompass two or more losses in contemporary clinical practice[10]. This redefinition reflects growing 

recognition that the risk of subsequent miscarriage after two losses approaches that after three losses, 

justifying earlier intervention[11]. Globally, early pregnancy loss affects 15-20% of clinically recognized 

pregnancies, with recurrent loss affecting 1-2% of couples seeking pregnancy[10]. 

The first trimester, encompassing the first 12 weeks of gestation, represents the period of highest 

vulnerability for pregnancy loss. During this critical window, fundamental processes of embryogenesis, 

placentation, and maternal physiological adaptation occur simultaneously. The temporal distribution of 

pregnancy loss demonstrates a characteristic pattern, with risk declining sharply from 31.9% at 4 weeks 

to 1.9% at 12 weeks of gestation[12]. 

 

Weekly pregnancy loss risk during the first trimester, showing dramatic decrease from 31.9% at 4 weeks 

to 1.9% at 12 weeks of gestation 
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Indian Demographics and Statistics 

India presents a markedly different epidemiological landscape for first-trimester pregnancy loss. The 

National Family Health Survey-5 (2019-21), encompassing data from 255,549 women, reveals that 4.9% 

of pregnancies end in miscarriage, with 23% occurring in the first trimester[3]. More significantly, Indian 

studies demonstrate recurrent pregnancy loss rates of 7.46%, representing a 3-4 fold elevation compared 

to global averages[1]. 

This elevated prevalence manifests differential patterns across India's diverse geographical and 

socioeconomic landscape. Regional analysis demonstrates significant variations, with Eastern India 

reporting the highest rates (5.8%), Northern and Central India showing elevated rates (5.6% each), while 

Southern India demonstrates relatively lower rates (3.9%)[3]. Urban-rural disparities further complicate the 

epidemiological picture, with urban areas paradoxically showing higher miscarriage rates (8.5%) 

compared to rural areas (6.9%)[7]. 

The demographic profile of women experiencing repetitive first-trimester loss in India reveals several 

distinctive characteristics. The majority of affected women fall within the 21-30 year age group (52.5%), 

with primary RPL occurring more frequently (75%) than secondary RPL (25%)[5]. Educational status 

demonstrates a complex relationship, with both very low education and higher education levels associated 

with increased risk, suggesting multifactorial causation involving both biological and social 

determinants[3]. 

Cultural and Social Context Specific to India 

The experience of pregnancy loss in India occurs within a complex sociocultural matrix that profoundly 

influences both etiology and outcomes. Pregnancy and fertility hold paramount importance in Indian 

society, where a woman's social status, family acceptance, and personal identity remain intrinsically linked 

to reproductive success[8]. This cultural emphasis creates unique pressures and challenges for women 

experiencing repetitive pregnancy loss. 

Traditional beliefs surrounding pregnancy and its loss permeate both rural and urban communities across 

India. Pregnancy loss is often attributed to supernatural influences, previous life sins, evil eye (nazar), or 

maternal transgressions during pregnancy[9][13]. These beliefs create layers of guilt, shame, and 

stigmatization that compound the psychological trauma of pregnancy loss. 

The joint family system, while providing potential support networks, also creates complex dynamics 

around pregnancy loss. Decision-making authority often rests with elder family members, particularly 

mothers-in-law, which can delay healthcare-seeking or influence treatment choices[8]. Cultural practices 

such as seclusion during pregnancy, dietary restrictions, and avoidance of medical consultations without 

family permission create additional barriers to optimal care[14][15]. 

Regional variations in cultural practices add further complexity to the Indian context. Northern India's 

patriarchal structures, South India's emphasis on traditional medicine integration, Eastern India's religious 

influences, and Western India's urbanization patterns create distinct regional challenges requiring tailored 

approaches to care delivery[3]. 
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Problem Statement and Research Objectives 

The elevated prevalence of repetitive first-trimester pregnancy loss in India, combined with complex 

etiological patterns and unique sociocultural challenges, necessitates comprehensive analysis and 

intervention development. Current evidence suggests that conventional global approaches to RPL may be 

insufficient for addressing the Indian context's specific challenges. 

This analysis aims to: (1) Characterize the epidemiological patterns of repetitive first-trimester pregnancy 

loss across India's diverse population; (2) Identify and analyze the relative contribution of various 

etiological factors specific to the Indian context; (3) Evaluate current diagnostic and therapeutic 

approaches in Indian healthcare settings; (4) Examine the influence of sociocultural factors on RPL 

occurrence and management; (5) Develop evidence-based recommendations for improving prevention, 

diagnosis, and treatment of repetitive first-trimester pregnancy loss in India. 

Scope and Limitations 

This comprehensive analysis encompasses data from multiple sources including national surveys, regional 

studies, and clinical investigations conducted across India. The scope includes analysis of epidemiological 

patterns, etiological factors, diagnostic approaches, therapeutic interventions, and sociocultural influences 

on repetitive first-trimester pregnancy loss. 

Several limitations warrant acknowledgment. The retrospective nature of much available data limits causal 

inference. Regional variations in data collection methods and definitions may affect comparability. 

Underreporting of pregnancy losses, particularly in rural areas, may result in prevalence underestimation. 

Cultural sensitivity around pregnancy loss may influence data accuracy. Finally, the rapidly evolving 

healthcare landscape in India means that findings may require periodic updating to maintain relevance. 

Methodology 

Research Design and Approach 

This comprehensive analysis employed a mixed-methods approach integrating quantitative 

epidemiological analysis with qualitative assessment of sociocultural factors influencing repetitive first-

trimester pregnancy loss in India. The research design incorporated systematic literature review, secondary 

data analysis of large-scale national surveys, and synthesis of clinical studies from diverse Indian 

healthcare settings. 

The analytical framework adopted a multi-level approach examining individual, community, healthcare 

system, and policy-level factors contributing to repetitive pregnancy loss. This ecological perspective 

enables comprehensive understanding of the complex interplay between biological, social, economic, and 

cultural determinants of pregnancy outcomes in the Indian context. 

Database Search Strategy 

Comprehensive literature searches were conducted across multiple databases including PubMed, Google 

Scholar, Indian medical journals, and government health survey databases. Search terms encompassed 
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"recurrent pregnancy loss," "miscarriage," "first trimester," "India," "epidemiology," and related 

terminology in both English and regional Indian languages where applicable. 

The search strategy prioritized peer-reviewed publications from 2020-2025 while including seminal 

studies from earlier periods. Specific emphasis was placed on identifying studies conducted within the 

Indian population, given potential differences in genetic, environmental, and cultural factors affecting 

pregnancy outcomes. 

Government databases including the National Family Health Survey (NFHS), District Level Household 

and Facility Survey (DLHS), and Ministry of Health and Family Welfare publications provided essential 

epidemiological data. Regional studies from Indian medical colleges and research institutions offered 

crucial insights into local variations and clinical practices. 

Inclusion/Exclusion Criteria 

Inclusion criteria encompassed: (1) Studies involving Indian populations or conducted within India; (2) 

Research focusing on pregnancy loss occurring before 20 weeks of gestation, with specific emphasis on 

first-trimester losses; (3) Studies examining recurrent pregnancy loss, defined as two or more consecutive 

losses; (4) Peer-reviewed publications, government reports, and credible institutional publications; (5) 

Studies published in English or with reliable English translations. 

Exclusion criteria included: (1) Studies focusing exclusively on second or third-trimester losses; (2) 

Research limited to induced abortions without consideration of spontaneous losses; (3) Case reports with 

fewer than 10 subjects unless providing unique insights; (4) Studies conducted exclusively outside India 

without applicability to the Indian context; (5) Publications lacking adequate methodological detail for 

quality assessment. 

Data Analysis Framework 

The analytical framework incorporated multiple complementary approaches to ensure comprehensive 

understanding of repetitive first-trimester pregnancy loss in India. Quantitative analysis focused on 

prevalence rates, demographic patterns, risk factors, and treatment outcomes using descriptive and 

inferential statistical methods. 

Regional analysis examined geographical variations in pregnancy loss rates, identifying patterns that 

might reflect differences in healthcare access, socioeconomic conditions, environmental factors, or 

cultural practices. Demographic analysis explored age-related patterns, educational influences, 

socioeconomic determinants, and urban-rural disparities. 

Etiological factor analysis synthesized findings from multiple studies to characterize the relative 

contribution of genetic, anatomical, endocrine, immunological, infectious, and environmental factors to 

repetitive pregnancy loss in Indian women. This analysis considered potential population-specific 

variations in factor prevalence and impact. 

Healthcare system analysis evaluated diagnostic practices, treatment approaches, and care delivery models 

across different types of Indian healthcare facilities. This included assessment of government health 

centers, private hospitals, and specialized fertility clinics to understand current practice patterns and 

identify improvement opportunities. 
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Timeline and Scope 

This analysis encompassed data collected from January 2015 through August 2025, with particular 

emphasis on recent studies reflecting current conditions. The temporal scope allows for examination of 

trends over time while ensuring relevance to contemporary healthcare challenges. 

The geographical scope included all Indian states and union territories, with specific attention to regional 

variations and state-specific patterns. Urban and rural contexts were analyzed separately to understand 

differential challenges and opportunities in diverse settings. 

The clinical scope encompassed all aspects of repetitive first-trimester pregnancy loss including etiology, 

diagnosis, treatment, and outcomes. Sociocultural analysis explored traditional beliefs, family dynamics, 

healthcare-seeking behaviors, and stigmatization patterns affecting women experiencing pregnancy loss. 

Discussion 

Biological and Technical Factors in First-Trimester Recurrent Pregnancy Loss 

Genetic and Chromosomal Factors 

Genetic abnormalities represent a fundamental contributor to repetitive first-trimester pregnancy loss in 

Indian women, though with distinctive patterns compared to global populations. The comprehensive study 

from Eastern India involving 3,612 couples revealed that more than 14% of idiopathic recurrent pregnancy 

loss cases carried chromosomal heteromorphisms, with 9qh+ being the predominant variant, followed by 

21ps+, 15ps+, and 14ps+[16]. This prevalence significantly exceeds global averages and suggests 

population-specific genetic variations that may contribute to India's elevated RPL rates. 
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Prevalence of different etiological factors contributing to recurrent pregnancy loss in Indian women, 

showing unexplained causes as the highest category at 55% 

Structural chromosomal abnormalities demonstrated particular clinical significance, with balanced 

translocations accounting for 6.51% of RPL cases among couples[17]. The gender distribution revealed 

interesting patterns, with chromosomal heteromorphisms occurring significantly more frequently in 

females than males, except for 14ps+ variants[16]. This finding suggests potential X-linked or hormonal 

influences on chromosomal stability during pregnancy. 

Single nucleotide variations (SNV) and altered heterochromatin content emerged as additional genetic 

contributors to idiopathic RPL[16]. The study identified compound heterozygosity and allelic 

homozygosity as major causal factors, with prevalence exceeding 10% among RPL cases. These findings 

indicate that comprehensive genetic evaluation extending beyond traditional karyotyping may be 

necessary for Indian populations experiencing repetitive pregnancy loss. 

Endocrine Dysfunction and Metabolic Factors 

Endocrine disorders represent the most prevalent identifiable cause of recurrent pregnancy loss in Indian 

women, accounting for approximately 30% of cases[6]. Thyroid dysfunction emerges as the predominant 

endocrine factor, with hypothyroidism affecting 13.13% of pregnant women across multiple Indian 

states[18]. This prevalence substantially exceeds global averages and reflects India's endemic iodine 

deficiency and high rates of autoimmune thyroid disease. 

The multi-center study involving 2,599 pregnant women across 11 Indian cities revealed subclinical 

hypothyroidism in the majority of cases, with anti-TPO antibodies positive in 40% of hypothyroid 

pregnant women[18]. The clinical significance extends beyond thyroid hormone levels, as even minimal 

hypothyroidism increases miscarriage rates and may adversely affect cognitive development in 

offspring[19]. 

Polycystic Ovary Syndrome (PCOS) presents another significant endocrine contribution to RPL in Indian 

women. The prevalence of PCOS among women with recurrent pregnancy loss ranges from 40-56%, 

representing a 3-fold increase compared to the general population[20][21]. The Kolkata study specifically 

examining PCOS-associated RPL found that 70.63% of affected women demonstrated 

hyperhomocysteinemia, while 56.34% showed insulin resistance[20]. 

The interconnection between insulin resistance, hyperhomocysteinemia, and pregnancy loss appears 

particularly relevant in the Indian context. The study identified hyperhomocysteinemia as the strongest 

plausible factor for RPL diagnosis, with a probability percentage of 43.32% compared to insulin 

resistance-mediated miscarriage at 37.29%[20]. This finding suggests that metabolic screening should 

extend beyond traditional glucose tolerance testing to include homocysteine levels and insulin sensitivity 

assessment. 

Immunological and Autoimmune Factors 

Immunological factors contribute significantly to repetitive first-trimester pregnancy loss in Indian 

women, with Antiphospholipid Syndrome (APS) emerging as the predominant autoimmune cause. Studies 

across different Indian populations consistently demonstrate APS prevalence ranging from 21-28% among 
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women with recurrent pregnancy loss[4][22]. The Calcutta study revealed higher prevalence of Lupus 

Anticoagulant (LA) compared to Anticardiolipin Antibodies (ACA) in Indian women with recurrent fetal 

loss[23]. 

The clinical manifestations of APS in Indian women show distinctive patterns, with 75% of pregnancy 

losses occurring before 10 weeks of gestation[4]. Treatment outcomes demonstrate significant 

improvement in live birth rates with appropriate anticoagulation therapy, though late pregnancy 

complications including preeclampsia, fetal growth restriction, and preterm birth remain challenging 

despite treatment[24]. 

Thyroid autoimmunity represents another crucial immunological factor, with anti-TPO antibodies present 

in 20.74% of all pregnant women and 40% of hypothyroid pregnant women[18]. The presence of thyroid 

antibodies, even in euthyroid women, associates with increased miscarriage risk and may predict 

development of clinical hypothyroidism during pregnancy[19]. 

The inflammatory milieu surrounding pregnancy loss in Indian women shows distinctive characteristics. 

The South Indian study examining circulating cytokines found significantly decreased TGF-β levels and 

elevated TNF-α levels in women with RPL history, indicating a predominant pro-inflammatory 

environment contrary to the anti-inflammatory milieu required for successful pregnancy[25]. The TNF-

α/TGF-β ratio demonstrated superior diagnostic performance compared to individual cytokines, 

suggesting potential utility as a biomarker for RPL risk assessment. 

Anatomical and Structural Abnormalities 

Uterine anomalies represent the most prevalent anatomical cause of recurrent pregnancy loss in Indian 

women, accounting for 34% of identifiable causes[6]. The spectrum of anomalies shows distinctive 

patterns, with septate uterus being the most common congenital abnormality, carrying the highest 

miscarriage risk at 44.3%[26]. Bicornuate uteri follow with 36% miscarriage rates, while arcuate uteri 

demonstrate 25.7% rates[26]. 

The temporal pattern of losses associated with uterine anomalies provides important clinical insights. 

While early first-trimester losses may occur with any anomaly, congenital uterine defects more commonly 

associate with late first-trimester and second-trimester losses[26]. This pattern reflects the progressive 

impact of anatomical constraints on fetal growth and development. 

Acquired uterine abnormalities including submucosal fibroids, endometrial polyps, and intrauterine 

adhesions contribute to 6-15% of RPL cases[26]. The presence of large fibroids or space-occupying lesions 

affects implantation success and early placental development, leading to pregnancy loss through 

mechanical and vascular mechanisms. 

Cervical insufficiency, while primarily associated with second-trimester losses, may contribute to late 

first-trimester losses in some cases. The evaluation for cervical factors becomes particularly important in 

women experiencing losses after 12-14 weeks of gestation or those with history of cervical trauma or 

surgery. 
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Sociocultural Challenges Specific to India 

Traditional Beliefs and Pregnancy Loss Attribution 

The sociocultural landscape surrounding pregnancy loss in India encompasses a complex matrix of 

traditional beliefs, religious interpretations, and community expectations that profoundly influence 

women's experiences and care-seeking behaviors. Traditional attributions for pregnancy loss include 

supernatural influences such as evil eye (nazar), shadow of malevolent spirits, and consequences of actions 

in previous lives[9]. These beliefs create layers of guilt and self-blame that compound the psychological 

trauma of pregnancy loss. 

The concept of pregnancy as a "hot" condition in traditional Indian medicine leads to specific dietary and 

behavioral restrictions during pregnancy[27]. Pregnant women in many regions are advised to avoid "hot" 

foods and engage in specific practices believed to maintain bodily balance. When pregnancy loss occurs, 

women may be blamed for not following these traditional guidelines adequately, creating additional 

psychological burden[9]. 

Regional variations in traditional beliefs add complexity to the cultural landscape. Northern Indian 

communities often emphasize concepts of ritual purity and pollution around pregnancy loss, while 

Southern Indian traditions may incorporate more Ayurvedic interpretations of reproductive health[14]. 

Eastern Indian communities frequently invoke religious explanations involving karma and divine will, 

while Western Indian urban populations may blend traditional and modern beliefs[14]. 

The role of elder women, particularly mothers-in-law, in perpetuating traditional beliefs about pregnancy 

loss cannot be understated. These influential family members often serve as primary interpreters of 

pregnancy-related events and may reinforce attributions of blame or supernatural causation[8]. The 

intergenerational transmission of these beliefs maintains their influence even in educated and urban 

families. 

Stigmatization and Social Consequences 

Women experiencing repetitive pregnancy loss in India face significant stigmatization that extends beyond 

the immediate family to community levels. The social construction of fertility as a woman's primary 

identity marker means that pregnancy loss challenges fundamental aspects of feminine identity and social 

worth[8]. Women may be perceived as "barren" or "cursed," labels that carry profound social consequences 

including potential abandonment, abuse, or replacement through polygamous arrangements[8]. 

The pattern of stigmatization demonstrates gendered dimensions, with women bearing disproportionate 

blame for pregnancy loss despite scientific evidence of multifactorial causation. Male factors, including 

chromosomal abnormalities and sperm DNA fragmentation, receive minimal social attention or blame 

attribution[28]. This gendered blame pattern reflects broader patterns of female responsibility for 

reproductive outcomes in patriarchal social structures. 

The psychological impact of stigmatization manifests through various pathways including social isolation, 

reduced family status, economic vulnerability, and internalized shame[8]. Women may avoid social 

gatherings, religious ceremonies, or family functions following pregnancy loss, further exacerbating 

isolation and psychological distress. The absence of culturally appropriate grief expressions or memorial 

practices compounds the emotional burden. 
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Community-level stigmatization extends to healthcare interactions, where traditional beliefs may 

influence provider attitudes and care quality. Some healthcare providers may inadvertently reinforce 

stigmatizing beliefs through questioning about lifestyle factors, work activities, or dietary practices in 

ways that imply causation[9]. This dynamic can discourage future healthcare-seeking or create reluctance 

to disclose complete medical histories. 

Healthcare-Seeking Behaviors and Delayed Care 

Cultural factors significantly influence healthcare-seeking patterns among Indian women experiencing 

pregnancy loss, often resulting in delayed or inadequate care. The requirement for male family member 

permission to seek healthcare creates initial barriers to timely medical consultation[8]. Women may need 

to justify the necessity of medical care and convince decision-makers of the appropriateness of seeking 

treatment outside the home. 

The preference for traditional healers and home remedies over modern medical care remains prevalent 

across Indian communities, particularly in rural areas[14]. Women may initially consult traditional 

practitioners, use herbal remedies, or rely on family-based treatments before considering modern medical 

intervention. While some traditional approaches may offer supportive care, delays in accessing appropriate 

medical evaluation can compromise diagnostic accuracy and treatment effectiveness. 

Economic factors intersect with cultural beliefs to influence care-seeking patterns. The cost of medical 

investigations and treatments may be deemed excessive for conditions attributed to supernatural or karmic 

causes. Families may prioritize financial resources for male health issues or income-generating activities 

over women's reproductive health concerns[8]. 

The shame and secrecy surrounding pregnancy loss create additional barriers to care-seeking. Women 

may avoid discussing their experiences with healthcare providers, family members, or community support 

networks, leading to social isolation and reduced access to both medical care and emotional support[29]. 

This pattern of silence perpetuates misinformation and prevents the development of appropriate support 

systems. 

Integration of Traditional and Modern Medicine 

The Indian healthcare landscape presents unique opportunities and challenges in integrating traditional 

medicine approaches with modern reproductive care. Ayurvedic medicine offers comprehensive 

frameworks for understanding and treating recurrent pregnancy loss through concepts of dosha balance, 

tissue strengthening, and constitutional approaches to care[30][31]. 

Ayurvedic interpretations of recurrent pregnancy loss (Garbhasravi Vandhya) encompass multifactorial 

causation including Vata dosha vitiation, uterine weakness, nutritional deficiencies, and emotional 

disturbances[30]. Treatment approaches include detoxification procedures (Panchakarma), herbal 

formulations (Garbhasthapana dravyas), and lifestyle modifications aimed at supporting pregnancy 

maintenance[30]. 

Clinical evidence for Ayurvedic interventions in RPL, while limited, demonstrates promising outcomes. 

Case studies report successful pregnancy outcomes following integrated approaches combining modern 
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diagnostics with traditional treatments[32][33]. However, the need for rigorous clinical trials to validate 

traditional protocols remains a priority for evidence-based integration. 

The challenge lies in developing integrative approaches that respect traditional beliefs while ensuring 

access to effective modern medical care. Successful integration requires healthcare providers trained in 

both systems, standardized protocols for combined care, and research validation of traditional 

interventions. Some Indian medical institutions have begun developing such integrated approaches, 

though widespread implementation remains limited. 

Current System Response and Healthcare Gaps 

Healthcare Infrastructure and Accessibility 

India's healthcare system response to repetitive first-trimester pregnancy loss reveals significant structural 

challenges that affect both care delivery and outcomes. The three-tier healthcare system, comprising 

primary health centers (PHCs), community health centers (CHCs), and district hospitals, often lacks 

specialized reproductive health services at lower levels[34]. This limitation forces women to seek care at 

tertiary centers, creating access barriers particularly for rural populations. 

 

Regional distribution of miscarriage rates across different zones of India, showing East India with the 

highest rate at 5.8% and South India with the lowest at 3.9% 

Geographic accessibility represents a fundamental challenge, with substantial variations in healthcare 

availability across Indian regions. The analysis reveals that Eastern and Northern India, regions with the 

highest pregnancy loss rates, often have limited access to specialized reproductive health services[3]. Rural 

women may need to travel significant distances to reach facilities equipped to provide comprehensive RPL 

evaluation and treatment. 
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The availability of trained healthcare providers specializes in reproductive medicine varies dramatically 

across India. While metropolitan areas have established fertility clinics and reproductive endocrinology 

specialists, smaller cities and rural areas often lack providers trained in comprehensive RPL evaluation. 

This disparity contributes to delayed diagnosis, inadequate investigation, and suboptimal treatment 

outcomes. 

Laboratory infrastructure for specialized testing poses additional challenges. Tests such as karyotyping, 

antiphospholipid antibody panels, and advanced hormonal assessments may not be available at many 

healthcare facilities. Women may need to travel to major cities or wait extended periods for test results, 

delaying diagnosis and treatment initiation. 

Diagnostic Standardization and Quality 

The absence of standardized diagnostic protocols for recurrent pregnancy loss across Indian healthcare 

facilities contributes to inconsistent care quality and outcomes. Different healthcare providers may employ 

varying investigation algorithms, leading to incomplete evaluations or unnecessary testing. The 

government Standard Treatment Guidelines for Recurrent Spontaneous Abortion provide framework 

recommendations, but implementation varies significantly across facilities[35]. 

Quality control in diagnostic testing represents another significant challenge. Laboratory standardization 

for specialized tests such as antiphospholipid antibodies, thyroid function, and chromosomal analysis 

varies across facilities. This variability can lead to false positive or false negative results, affecting 

treatment decisions and outcomes. 

The timing of diagnostic evaluations often proves suboptimal, with many couples seeking evaluation only 

after multiple losses rather than after the recommended two consecutive losses. This delay extends the 

emotional trauma of pregnancy loss and may miss opportunities for preventive interventions in subsequent 

pregnancies. 

Healthcare provider education regarding updated RPL diagnostic approaches remains inconsistent. Many 

providers may not be familiar with recent advances in genetic testing, immunological evaluation, or 

imaging techniques for uterine assessment. This knowledge gap can result in outdated diagnostic 

approaches and missed opportunities for identifying treatable causes. 

Treatment Access and Affordability 

The cost of comprehensive RPL evaluation and treatment poses significant barriers for many Indian 

families. Private healthcare facilities offering specialized services may charge substantial fees for 

diagnostic workups, with costs potentially exceeding several months of average family income. While 

government facilities provide lower-cost options, the availability of specialized services remains limited. 

Insurance coverage for RPL investigation and treatment varies significantly across different insurance 

schemes and providers. Many insurance plans may not cover fertility-related services or may impose 

restrictions on coverage duration or treatment types. This limitation affects treatment accessibility for 

middle-income families who may not qualify for government subsidies but cannot afford full private 

payment. 
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The availability of specific medications used in RPL treatment, such as low molecular weight heparin, 

progesterone supplementation, or immunosuppressive drugs, varies across different regions and healthcare 

facilities. Supply chain issues or cost considerations may affect medication availability, impacting 

treatment consistency and outcomes. 

Access to advanced interventions such as preimplantation genetic testing, surgical correction of uterine 

anomalies, or assisted reproductive technologies remains limited to major urban centers. This geographic 

concentration of advanced services creates additional financial and logistical barriers for couples requiring 

such interventions. 

Psychosocial Support Systems 

The Indian healthcare system's response to the psychological and social dimensions of recurrent pregnancy 

loss remains inadequate across most facilities. Mental health services specifically tailored to reproductive 

health challenges are scarce, with few trained counselors available to address the complex emotional needs 

of couples experiencing RPL. 

Support group networks for couples experiencing pregnancy loss remain underdeveloped in most Indian 

cities. While online communities provide some support, face-to-face support groups that can address 

cultural and regional specific challenges are limited. This absence of peer support networks contributes to 

social isolation and prolonged grief. 

Healthcare provider training in psychosocial aspects of pregnancy loss proves insufficient in many 

institutions. Providers may lack skills in delivering difficult news sensitively, providing emotional 

support, or recognizing signs of complicated grief or depression. This limitation affects the overall care 

experience and may influence treatment adherence and outcomes. 

Integration of family counseling services into RPL care remains limited. Given the important role of 

family members, particularly in-laws, in healthcare decision-making and emotional support, 

comprehensive care should address family dynamics and provide education to all involved family 

members. 

Innovative Solutions and Best Practices 

Technological Innovations and Digital Health 

Digital health technologies present significant opportunities for improving access to and quality of care 

for women experiencing repetitive first-trimester pregnancy loss in India. Telemedicine platforms 

specifically designed for reproductive health consultations can bridge geographic barriers, enabling 

women in remote areas to access specialist care without extensive travel requirements. 

Mobile health applications tailored to pregnancy loss prevention and management show promise for 

providing educational content, symptom tracking, and care coordination. These applications can 

incorporate culturally appropriate content, multi-language support, and integration with local healthcare 

systems. Early pregnancy monitoring through digital platforms may enable earlier detection of potential 

pregnancy complications and more timely interventions. 
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Artificial intelligence applications for risk prediction demonstrate potential for identifying women at high 

risk for pregnancy loss based on clinical history, laboratory results, and demographic factors. The Chinese 

study developing RPL prediction models achieved 71.28% accuracy, suggesting potential for similar 

approaches in Indian populations[36]. Such predictive models could enable personalized monitoring and 

preventive interventions. 

Digital pathology and telemedicine consultations for specialized testing interpretation can improve 

diagnostic accuracy in facilities lacking on-site expertise. Remote consultation for genetic counseling, 

endocrine management, or immunological assessment can extend specialist expertise to underserved areas. 

Community-Based Interventions 

Community health worker programs present opportunities for improving early identification and referral 

of women at risk for pregnancy loss. Training ASHA (Accredited Social Health Activist) workers to 

recognize early pregnancy complications, provide basic counseling, and facilitate appropriate referrals can 

improve care access at the community level. 

Community education programs addressing misconceptions about pregnancy loss causation can help 

reduce stigmatization and encourage appropriate healthcare-seeking. These programs should be culturally 

sensitive and involve respected community leaders, religious figures, and elder women who influence 

community attitudes toward reproductive health. 

Support group development at community levels can provide peer support and reduce social isolation 

experienced by women with pregnancy loss. These groups can incorporate both emotional support and 

educational components, helping women understand their conditions and treatment options while 

providing culturally appropriate coping strategies. 

Integration of traditional healers into modern healthcare systems through training and collaboration 

programs can help bridge cultural gaps in care delivery. Training traditional practitioners to recognize 

conditions requiring modern medical evaluation while respecting their role in community healthcare can 

improve overall care coordination. 

Integrated Care Models 

Multi-disciplinary care teams specifically designed for recurrent pregnancy loss management show 

promise for improving outcomes through comprehensive, coordinated care. These teams should include 

reproductive endocrinologists, genetic counselors, immunologists, mental health professionals, and social 

workers trained in culturally sensitive care delivery. 

Public-private partnerships can leverage the strengths of both sectors to improve care access and quality. 

Government facilities can provide basic services and referral networks, while private facilities can offer 

specialized services under contracted arrangements. This model can improve access while maintaining 

cost-effectiveness. 

Integration of traditional medicine practitioners into modern healthcare teams requires careful planning 

and standardized protocols. Successful integration models might include Ayurvedic practitioners working 

alongside allopathic physicians in comprehensive care teams, with clear role definitions and referral 

protocols. 
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Hub-and-spoke models for specialized care delivery can extend expert services to underserved areas. 

Regional centers of excellence can provide specialized services while supporting satellite clinics through 

telemedicine consultations, training programs, and standardized care protocols. 

Policy and System Innovations 

Universal screening programs for thyroid dysfunction in early pregnancy represent a high-impact 

intervention given the 13.13% prevalence of hypothyroidism in Indian pregnant women[18]. The 

government's National Guidelines for Screening of Hypothyroidism during Pregnancy provide a 

framework, but implementation requires strengthening to ensure universal coverage[37]. 

Standardized RPL investigation protocols implemented across government healthcare facilities can 

improve care consistency and outcomes. These protocols should specify investigation algorithms, timing 

of evaluations, and referral criteria while maintaining flexibility for regional adaptations. 

Insurance coverage expansion for reproductive health services, including RPL investigation and treatment, 

can improve access for middle-income families. Policy advocacy for inclusion of comprehensive 

reproductive health coverage in government insurance schemes like Ayushman Bharat can significantly 

impact accessibility. 

Research prioritization for population-specific studies of pregnancy loss etiology, risk factors, and 

treatment responses can inform evidence-based care protocols tailored to Indian populations. Government 

funding for multicenter studies examining genetic, environmental, and social factors specific to Indian 

women can guide policy and practice improvements. 

Conclusion 

Summary of Key Findings 

This comprehensive analysis of repetitive first-trimester pregnancy loss in India reveals a complex 

healthcare challenge characterized by significantly elevated prevalence rates, multifactorial etiology, 

substantial regional variations, and profound sociocultural influences. Four critical findings emerge from 

this investigation that fundamentally distinguish the Indian experience from global patterns. 

First, epidemiological distinctiveness characterizes pregnancy loss in India, with recurrent pregnancy loss 

affecting 7.46% of Indian women compared to global rates of 1-2%[1][2]. This 3-4 fold elevation reflects 

the intersection of genetic, environmental, nutritional, and healthcare access factors unique to the Indian 

population. Regional variations further emphasize this complexity, with Eastern India demonstrating the 

highest burden (5.8%) while Southern India shows relatively lower rates (3.9%)[3]. The paradoxical 

finding of higher urban pregnancy loss rates (8.5%) compared to rural rates (6.9%) challenges 

conventional assumptions about healthcare access and outcomes[7]. 

Second, etiological complexity demonstrates both similarities to and departures from global patterns. 

While unexplained causes dominate at 55% of cases, identifiable factors show distinctive prevalence 

patterns including uterine anomalies (34%), endocrine disorders (30%), and thrombophilia (30%)[5][6]. The 

exceptionally high prevalence of thyroid dysfunction (13.13% in pregnant women) and specific 
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chromosomal variants (9qh+ predominance) suggest population-specific genetic and environmental 

influences requiring tailored diagnostic and therapeutic approaches[16][18]. 

Third, healthcare system gaps create substantial barriers to optimal care delivery. Infrastructure 

limitations, diagnostic standardization challenges, treatment accessibility issues, and psychosocial support 

deficiencies combine to create suboptimal care experiences for many women. The concentration of 

specialized services in urban centers, combined with limited insurance coverage and high treatment costs, 

creates significant equity challenges across India's diverse population. 

Fourth, sociocultural determinants profoundly influence both the occurrence and management of 

pregnancy loss through traditional belief systems, stigmatization patterns, and family decision-making 

dynamics. These factors create unique challenges including delayed healthcare-seeking, attribution of 

supernatural causation, and significant psychological burden that extends beyond medical dimensions to 

encompass social identity and family relationships[8][9]. 

Implications for Various Stakeholders 

Healthcare Providers must develop enhanced competencies in culturally sensitive care delivery while 

maintaining scientific rigor in diagnosis and treatment. This includes understanding traditional belief 

systems without compromising evidence-based medicine, developing communication skills for addressing 

family dynamics, and recognizing the psychological complexity of pregnancy loss in the Indian context. 

Continuing medical education programs should emphasize population-specific risk factors, diagnostic 

approaches, and treatment modifications relevant to Indian women. 

Healthcare System Administrators face the challenge of expanding access to specialized reproductive 

health services while maintaining cost-effectiveness. Priority actions include developing standardized care 

protocols, expanding insurance coverage for reproductive health services, creating hub-and-spoke models 

for specialized care delivery, and integrating digital health technologies to bridge geographic gaps. Quality 

improvement initiatives should focus on diagnostic standardization and provider training programs. 

Policy Makers must address systemic inequities in reproductive healthcare access while respecting cultural 

diversity and traditional practices. Key policy priorities include universal thyroid screening 

implementation, comprehensive reproductive health insurance coverage, research funding for population-

specific studies, and integration frameworks for traditional and modern medicine approaches. Regional 

variation in pregnancy loss rates suggests the need for state-specific interventions tailored to local 

challenges and resources. 

Women and Families experiencing pregnancy loss require comprehensive support that addresses medical, 

psychological, and social dimensions of care. This includes access to accurate information about 

pregnancy loss causes, culturally appropriate counseling services, and support networks that can challenge 

stigmatization while providing emotional assistance. Educational initiatives should address 

misconceptions about pregnancy loss causation while empowering women to seek appropriate medical 

care. 

Community Leaders and Traditional Healers play crucial roles in shaping attitudes toward pregnancy loss 

and healthcare-seeking behaviors. Collaborative approaches that respect traditional knowledge while 

promoting evidence-based care can help reduce stigmatization and improve care access. Training 
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programs for traditional healers in recognizing conditions requiring modern medical evaluation can 

enhance overall community health outcomes. 

Future Research Directions 

The complex landscape of repetitive first-trimester pregnancy loss in India necessitates comprehensive 

research initiatives addressing multiple knowledge gaps. Genetic research priorities include population-

specific studies of chromosomal variants, single nucleotide polymorphisms, and epigenetic factors 

influencing pregnancy outcomes. The distinctive prevalence of certain chromosomal heteromorphisms 

warrants investigation into their clinical significance and potential therapeutic implications. 

Environmental health research should examine the role of pesticide exposure, air pollution, heavy metal 

contamination, and occupational hazards in pregnancy loss occurrence. The noted association between 

pesticide components and placental oxidative stress requires larger-scale investigation with potential 

implications for agricultural policy and occupational health regulations[38]. 

Nutritional research should address the complex relationships between traditional dietary practices, 

micronutrient deficiencies, and pregnancy outcomes. The high prevalence of thyroid dysfunction suggests 

investigation into iodine nutrition, autoimmune factors, and potential interventions for population-level 

thyroid health improvement. 

Psychosocial research priorities include studies of stigmatization patterns, family dynamics, coping 

mechanisms, and intervention strategies for reducing psychological burden. The development and 

validation of culturally appropriate screening tools for mental health assessment in pregnancy loss contexts 

represents an important research need. 

Health services research should examine care delivery models, cost-effectiveness of different diagnostic 

approaches, and impact evaluation of policy interventions. Implementation research for integrated care 

models combining traditional and modern approaches can inform scale-up strategies for effective 

interventions. 

Policy Recommendations 

Universal Health Coverage Enhancement should prioritize comprehensive reproductive health services 

including RPL investigation and treatment. The expansion of Ayushman Bharat and state health insurance 

schemes to cover fertility-related services can significantly improve access for middle-income families 

currently facing financial barriers to care. 

National Screening Programs for thyroid dysfunction in early pregnancy should be implemented given the 

13.13% prevalence and clear association with pregnancy loss. Integration with existing maternal health 

programs can ensure cost-effective delivery while maintaining quality standards. 

Regulatory Framework Development for integrative medicine approaches can provide standards for 

combining traditional and modern treatments safely and effectively. This includes training requirements 

for practitioners, standardized protocols for integrated care, and research requirements for traditional 

medicine validation. 

Quality Assurance Systems for reproductive health services should establish standards for diagnostic 

accuracy, treatment protocols, and provider competencies. Accreditation programs for facilities providing 

RPL services can ensure minimum quality standards while promoting continuous improvement. 
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Research Infrastructure Investment in population-specific studies of pregnancy loss can inform evidence-

based policy and practice decisions. Funding priorities should include multicenter studies, genetic 

research, environmental health investigations, and intervention trials addressing high-priority questions 

identified through this analysis. 

The challenge of repetitive first-trimester pregnancy loss in India requires sustained, coordinated efforts 

across multiple sectors and stakeholders. Success depends on integrating biomedical advances with 

cultural sensitivity, expanding access while maintaining quality, and addressing individual needs within 

broader community contexts. The elevated burden of pregnancy loss in India represents both a significant 

public health challenge and an opportunity for innovative solutions that could inform global approaches 

to reproductive health care. Through comprehensive, culturally informed interventions addressing the 

multifaceted nature of this challenge, India can achieve substantial improvements in reproductive health 

outcomes while serving as a model for other countries facing similar challenges. 
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