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Abstract:

This comprehensive study examines the transformative impact of the Ayushman Bharat-Pradhan Mantri Jan Arogya Yojana
(AB-PMJAY) on rural health outcomes in Uttar Pradesh, India, from 2018 to 2025. Utilizing extensive empirical data from
multiple sources, statistical analysis, and comparative regional assessments, this research evaluates the scheme's effectiveness
in improving healthcare access, reducing out-of-pocket expenditure, enhancing health outcomes, and addressing health
inequities. The study incorporates both quantitative metrics including maternal mortality reduction, infant mortality decline,
institutional delivery improvements, and qualitative insights from beneficiary experiences, healthcare provider perspectives,
and policy implementation challenges. Our findings reveal significant improvements in rural health indicators, with maternal
mortality declining from 197 to 158 per 100,000 live births, infant mortality reducing from 43 to 35 per 1,000 live births, and
institutional deliveries increasing from 68.1% to 79.5% in Uttar Pradesh between 2018 and 2024.
Keywords: Ayushman Bharat, PMJAY, Rural Health, Uttar Pradesh, Health Insurance, Out-of-Pocket Expenditure, Universal
Health Coverage, Health Outcomes, Maternal Mortality, Infant Mortality, Health Equity.

Introduction:

The Ayushman Bharat-Pradhan Mantri Jan Arogya Yojana (AB-PMJAY), launched in September 2018, represents
one of the world's largest government-funded health insurance schemes, targeting over 500 million vulnerable individuals
across India. Uttar Pradesh, as India's most populous state with over 220 million residents, presents unique challenges and
opportunities for healthcare delivery, particularly in rural areas where approximately 77% of the population resides. The
state has historically faced significant health challenges, including high maternal and infant mortality rates, inadequate
healthcare infrastructure, and substantial out-of-pocket health expenditures that push families into poverty.

This study critically examines the multifaceted impact of AB-PMJAY on rural health outcomes in Uttar Pradesh,
employing a comprehensive analytical framework that encompasses access improvements, financial protection
mechanisms, quality of care enhancements, and health equity considerations. The research addresses critical gaps in
understanding the real-world effectiveness of large-scale health insurance interventions in resource-constrained settings,
providing evidence-based insights for policy refinement and global health system strengthening initiatives.

Literature Review:
Landscape of Universal Health Coverage in India

The implementation of AB-PMJAY represents a paradigmatic shift toward universal health coverage (UHC) in India,
building upon decades of health system evolution and policy experimentation. Systematic reviews of the scheme's initial
years reveal both promising achievements and persistent challenges across multiple dimensions of healthcare delivery.

Coverage and Enrollment Patterns: National data indicates that by 2024, AB-PMJAY had enrolled over 175 million
beneficiaries with approximately 158.9 million active cards generated. In Uttar Pradesh specifically, enrollment rates
reached 61.7% of the eligible population by 2024, with significant variations across district types - from 82.5% in metro
districts to 52.7% in tribal districts. Rural enroliment consistently exceeded urban rates, indicating effective targeting of
underserved populations.

Health Outcomes and Clinical Impact: Empirical studies demonstrate substantial improvements in health outcomes
following AB-PMJAY implementation. Maternal health indicators showed marked improvement, with reductions in
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maternal mortality ratios and increased institutional delivery rates. Uttar Pradesh experienced a decline in maternal
mortality from 197 per 100,000 live births in 2018 to 158 in 2024, representing a 19.8% reduction. Infant mortality
similarly decreased from 43 to 35 per 1,000 live births during the same period.

Financial Protection and Out-of-Pocket Expenditure: Multiple studies consistently demonstrate AB-PMJAY's
effectiveness in reducing catastrophic health expenditure (CHE) and out-of-pocket payments. Research from tertiary care
hospitals shows that AB-PMJAY beneficiaries incurred zero out-of-pocket expenditure for covered procedures, compared
to substantial costs for uninsured patients ranging from %1,15,292 to %1,72,490 depending on procedure type. However,
some studies indicate persistent challenges, with certain beneficiaries still facing indirect costs and uncovered services.

Service Utilization and Access Improvements: Comprehensive utilization analyses reveal dramatic increases in
healthcare service uptake across multiple specialties. Maternal care utilization increased from 45.2% to 78.5%, child health
services from 52.8% to 82.3%, and non-communicable disease management from 15.6% to 38.7% between 2017 and 2024.
Telemedicine adoption showed exceptional growth from 0.5% to 25.4%, particularly benefiting rural populations.

Health and Wellness Centers: Primary Care Transformation

The Health and Wellness Centers (HWCs) component of Ayushman Bharat has fundamentally transformed primary
healthcare delivery in rural India. Operational data from 2024 indicates over 180,000 HWCs are functional across India,
providing comprehensive primary care services including non-communicable disease management, maternal and child
health services, and emergency care.

Performance assessments from states like Chhattisgarh demonstrate that HWCs can cover 31% of population
outpatient care needs, with particularly strong performance in acute ailments and reproductive health services. However,
gaps persist in mental health services and chronic respiratory disease management

Regional and Demographic Disparities

Systematic analyses reveal significant variations in AB-PMJAY impact across different population segments and
geographic regions. Tribal populations and residents of economically disadvantaged districts continue to face lower
coverage rates and utilization patterns. Women, children, and scheduled caste/scheduled tribe communities demonstrate
higher enrollment rates but persistent barriers to service utilization.

Implementation Challenges and Quality Concerns

Despite substantial achievements, research identifies persistent implementation challenges including inadequate
healthcare worker training, supply chain disruptions, and quality assurance gaps. Provider payment mechanisms and
reimbursement adequacy remain contentious issues affecting service quality and provider participation.

Research Methodology:
Research Design
This study employs a mixed-methods, longitudinal research design incorporating:

1. Quantitative Analysis: Comprehensive analysis of health outcome indicators, utilization patterns, and financial
protection metrics from 2018-2025

2. Comparative Assessment: Cross-sectional comparisons across district types, demographic groups, and pre/post-
implementation periods

3. Statistical Modeling: Regression analysis, correlation studies, and impact evaluation using propensity score matching
techniques

Sampling Methods
Multi-stage Stratified Sampling: Representative samples across five district categories in Uttar Pradesh:
e  Metro districts (population: 15.2 million)

e  Urban districts (population: 28.7 million)
e  Semi-urban districts (population: 45.8 million)
e Rural districts (population: 92.5 million)
e  Tribal districts (population: 12.3 million)

Beneficiary Surveys: Primary data collection from 2,500 AB-PMJAY beneficiaries across 50 districts, stratified by
demographic characteristics and service utilization patterns.
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Data Collection & Analytical Tools
Primary Data Sources:
National Health Authority (NHA) administrative databases

State health department monitoring systems
Hospital management information systems
Beneficiary satisfaction surveys

Healthcare provider interviews

Secondary Data Sources:
o National Family Health Survey (NFHS-5) 2019-21

e Sample Registration System mortality data

¢ Health Management Information System (HMIS) data

e  Civil Registration System birth and death records

Statistical Software Used

e STATA 18: Advanced regression analysis, propensity score matching, and impact evaluation
o R Statistical Package: Time series analysis, survival analysis, and epidemiological modeling
e SPSS 28: Descriptive statistics, chi-square tests, and multivariate analysis

e Python: Data preprocessing, machine learning algorithms for predictive modeling

Data Analysis and Findings

Ayushman Bharat Coverage and Utilization Trends (2018-2025)
Table 1: Ayushman_bharat_trends

Year Beneficiaries Hospital Rural HWCs OOPE
Enrolled Admissions Coverage |Operational Reduction
(Million) (Million) (%) (Thousand) (%)

2018 10.74 0.4 12.5 0 5

2020 100.0 4.2 45.7 32.4 18

2022 138.2 9.5 67.8 125.6 32

2024 175.3 15.7 79.6 165.8 44

2025 190.5 18.9 83.5 180.3 48

State-wise Health Performance Comparison
Table 2: State_health_performance

State Maternal Infant Institutional AB Card OOPE

Category |Mortality Mortality Delivery Penetration [Reduction
2018—2024 2018—2024 [2018—2024

High 118—85 (28% [28—22 (21%

Performing ||) )] 89.5%—94.2% 78.5% 52%

Medium 145—118 (19%|36—29 (19%

Performing ||) D) 76.8%—85.7% 68.9% 38%
Low 201—165 (18% [48—38 (21%
Performing ||) 1) 65.2%—78.9% 54.2% 25%
Uttar 197—158 (20%43—35 (19%
Pradesh ) 1) 68.1%—79.5% |61.7% 32%
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Uttar Pradesh District-wise Performance Analysis
Table 3 : UP_districts_performance

District |AB Coverage [Health Financial Awareness Population
Type (%) Outcomes Index |Protection Score |Level (%) (Million)
Metro 82.5 0.78 85.6 78.9 15.2

Urban 71.2 0.69 74.3 69.2 28.7

Semi-

Urban 63.8 0.62 66.8 58.7 45.8

Rural 58.4 0.55 58.9 49.3 92.5

Tribal 52.7 0.48 51.2 42.1 12.3

Health Service Utilization Impact Analysis
Table 4: Health_service_utilization

Service Type |Pre-AB Utilization |Post-AB Utilization [Improvement|Rural Access
2017 (%0) 2024 (%) Improvement (%o)

Maternal Care  |45.2 78.5 +73.7% +89%

Child Health 52.8 82.3 +55.9% +76%

NCDs 15.6 38.7 +148% +125%

Emergency Care |28.9 56.2 +94.5% +94%

Mental Health |8.2 18.9 +130% +130%

Surgical

Procedures 124 28.6 +131% +88%

Telemedicine [0.5 25.4 +4980% +480%

Cancer

Treatment 5.8 15.2 +162% +162%

Demographic Health Impact Assessment
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Table 5: Demographic_health_impact
Demographic | Baseline Health Current Health Improvement AB Enrollment Rate Financial
Group Index 2018 Index 2024 (%) Relief (%)
Women (18- 0.62 0.78 +25.8% 68.5 72
45)
Children (0-5) | 0.58 0.75 +29.3% 75.2 68
Elderly (65+) | 0.54 0.68 +25.9% 52.8 58
SCIST 0.48 0.64 +33.3% 61.4 75
Communities
Rural Poor 0.45 0.62 +37.8% 58.9 78
Tribal 0.39 0.55 +41.0% 48.6 85
Population

Key Visualizations

Chart 1: Ayushman Bharat Growth Trajectory (2018-2025)
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Chart 3: Healthcare Service Utilization Before vs After AB Implementation
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Chart 4: Correlation Between AB Coverage and Health Outcomes in UP Districts

AB Cov vs Health Index

Dist Type @ Metro Districts @ Urban Districts @ Semi-Urban Districts @ Rural Districts @ Tribal Districts

Health Index

056 ®

0.50

5500 6000 6500 7000 76.00 8000

AB Cov %

Chart 5: Demographic Health Impact Under Ayushman Bharat
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Qualitative Insights

Beneficiary Experiences and Satisfaction

Qualitative assessments reveal high satisfaction levels among AB-PMJAY beneficiaries, with 60.3% reporting positive
experiences. Key positive aspects include:

e Cashless Treatment: Elimination of upfront payments reducing immediate financial stress

e Improved Access: Enhanced ability to seek care at empaneled hospitals
e Quality Perception: Generally positive views of care quality at participating facilities

Persistent Challenges:
e Awareness Gaps: Limited understanding of coverage details and procedures

e Administrative Barriers: Complex documentation and pre-authorization processes
e Indirect Costs: Transportation, accommodation, and lost wages during treatment

Healthcare Provider Perspectives

Healthcare workers and administrators report mixed experiences with AB-PMJAY implementation:
Positive Impacts:

e Increased patient volumes and revenue stability

e Standardized treatment protocols and quality benchmarks
e Enhanced infrastructure through scheme incentives

Implementation Challenges:
e Delayed reimbursements affecting cash flow

Complex documentation requirements
Insufficient training on scheme guidelines
Inadequate staffing for increased patient loads

Community Health Worker Insights

ASHA workers and Community Health Officers play crucial roles in AB-PMJAY awareness and enrollment. Key insights
include:

¢ Enhanced community engagement and health education opportunities

e Improved referral systems linking primary and secondary care
e  Persistent challenges in reaching remote and marginalized populations
e Need for continuous training and support systems

Discussion:

The empirical evidence presented demonstrates that AB-PMJAY has catalyzed significant improvements in rural
health outcomes in Uttar Pradesh, while revealing persistent implementation challenges that require targeted interventions.
The scheme's impact manifests across multiple dimensions of health system performance, with particularly notable
achievements in financial protection and access expansion.

Health Outcomes and Clinical Impact:

The 20% reduction in maternal mortality (197 to 158 per 100,000 live births) and 19% decline in infant mortality (43
to 35 per 1,000 live births) in Uttar Pradesh between 2018 and 2024 represents substantial progress toward national health
goals. These improvements correlate strongly with increased institutional delivery rates (68.1% to 79.5%) and enhanced
access to skilled birth attendance.

However, Uttar Pradesh continues to lag behind high-performing states, indicating the need for targeted interventions
addressing state-specific challenges including healthcare infrastructure gaps, human resource shortages, and socio-cultural
barriers to care-seeking.

Financial Protection and Equity Considerations

The scheme's effectiveness in reducing out-of-pocket expenditure varies significantly across demographic groups and
service types. While AB-PMJAY achieved zero OOPE for covered procedures, beneficiaries continue facing indirect costs
including transportation, accommodation, and income loss. The scheme's impact is most pronounced among vulnerable
populations, with tribal communities experiencing 85% financial relief and rural poor populations achieving 78% reduction
in health-related financial burden.
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Service Utilization and Access Transformation

The dramatic increases in healthcare utilization across all service categories demonstrate AB-PMJAY's success in reducing
financial barriers to care. The 4,980% increase in telemedicine utilization and 162% growth in cancer treatment access
highlight the scheme's potential for transforming healthcare delivery models. However, utilization improvements are
unevenly distributed, with metro and urban districts achieving significantly higher utilization rates than rural and tribal
areas.

Implementation Challenges and System Strengthening

Despite substantial achievements, AB-PMJAY implementation faces persistent challenges including provider payment
delays, quality assurance gaps, and administrative complexities. The scheme's effectiveness is constrained by broader
health system weaknesses including inadequate primary care infrastructure, healthcare worker shortages, and weak health
information systems.

Conclusion

The Ayushman Bharat-Pradhan Mantri Jan Arogya Yojana has demonstrably improved rural health outcomes in Uttar
Pradesh through enhanced access, substantial financial protection, and systematic healthcare delivery improvements. The
scheme's impact on maternal and infant mortality reduction, institutional delivery increases, and healthcare utilization
expansion represents significant progress toward universal health coverage goals.

However, persistent disparities across geographic regions, demographic groups, and service types highlight the need
for targeted interventions addressing structural inequities and implementation gaps. The scheme's long-term sustainability
depends on continued investment in primary healthcare infrastructure, human resource development, and quality assurance
mechanisms.

Recommendations

Policy and Implementation Strategies

1. Strengthen Primary Healthcare Infrastructure: Accelerate HWC operationalization with emphasis on rural and
tribal districts, ensuring adequate staffing, equipment, and supply chain management.

2. Enhance Awareness and Community Engagement: Implement comprehensive information, education, and
communication (IEC) campaigns targeting low-awareness populations, particularly in rural and tribal areas.

3. Improve Provider Payment Systems: Streamline reimbursement processes, reduce payment delays, and ensure
adequate rate setting to maintain provider participation and service quality.

4. Expand Service Coverage: Include preventive care, mental health services, and long-term care in the benefit package
to address comprehensive health needs.

5. Strengthen Quality Assurance: Implement robust monitoring systems, clinical audit mechanisms, and patient
feedback systems to ensure service quality and patient safety.

Targeted Interventions for Vulnerable Populations

6. Address Geographic Disparities: Develop special provisions for tribal and remote districts including mobile health
units, telemedicine infrastructure, and transportation support.

7. Gender-Responsive Programming: Enhance maternal health services, address gender-specific barriers to care-
seeking, and ensure female-friendly healthcare environments.

8. Social Protection Integration: Link AB-PMJAY with other social protection schemes to address social determinants
of health and reduce indirect costs.

System Strengthening and Sustainability

9. Health Information System Strengthening: Develop integrated health information systems enabling real-time
monitoring, outcome tracking, and evidence-based decision making.

10. Capacity Building and Training: Implement continuous professional development programs for healthcare workers,
administrators, and community health workers.

11. Research and Evaluation: Establish robust monitoring and evaluation systems enabling continuous learning,
adaptation, and evidence-based policy refinement.

12. Financial Sustainability: Develop sustainable financing mechanisms, explore innovative payment models, and
ensure long-term fiscal viability.
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