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ABSTRACT 

The interface between health, Education and Sustainable Development plays a crucial role in achieving Sustainable 

Development Goals (SDGs) 3 (Good Health and Well-Being) and 4 (Quality Education). The study examines the 

bidirectional relationship between health and education in India, focusing on their collective role in advancing Sustainable 

Development Goals and contributing to the vision of Viksit Bharat. By analyzing secondary data from national surveys, 

including the National Family Health Survey (NFHS-5), Annual Status of Education Report (ASER), and Unified District 

Information System for Education (UDISE+), alongside global reports from the World Health Organization (WHO) and 

NITI Aayog’s SDG Index, the paper identifies synergies and gaps in policy implementation. The analysis reveals that 

maternal education, as evidenced by NFHS-5 data, correlates with improved child health outcomes, including reduced under-

five mortality rates and higher immunization coverage. Conversely, health interventions, such as school nutrition programs, 

demonstrate positive impacts on educational enrolment and cognitive development. The study employs regression models to 

establish statistical linkages between literacy rates and preventive healthcare practices, highlighting the role of education in 

fostering health literacy. Case study of Kerala State illustrate the benefits of integrated approaches, where concurrent 

investments in primary education and healthcare infrastructure have yielded synergistic outcomes. The findings suggest that 

siloed implementation of health and education schemes limits their potential to address multidimensional poverty. For 

instance, Ayushman Bharat and Samagra Shiksha operate independently, missing opportunities for cross-sectoral 

collaboration. The paper argues for policy integration, proposing unified initiatives such as school-based health clinics 

coupled with digital literacy campaigns. This research contributes to the discourse on sustainable development by advocating 

for coordinated governance models that leverage health-education synergies  
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1. INTRODUCTION 

Background 

Health and education are foundational pillars of sustainable development, recognized globally for their capacity to drive 

socioeconomic progress. The United Nations’ Sustainable Development Goals (SDGs) underscore this interdependence: 

SDG 3 (Good Health and Well-Being) emphasizes universal health coverage, disease prevention, and reduced mortality, 

while SDG 4 (Quality Education) prioritizes inclusive learning, literacy, and skill development. These goals are intrinsically 

linked, as health influences educational attainment and vice versa. For instance, healthy individuals are more likely to 

participate in education, while educated populations exhibit better health-seeking behaviours.   

In India, the bidirectional relationship between health and education assumes critical significance due to persistent inequities 

in access to services. Despite advancements, disparities in health outcomes—such as maternal mortality, child immunization, 

and malnutrition—remain pronounced across states. Similarly, educational gaps, including low foundational literacy and 

uneven enrolment rates, persist, particularly among marginalized groups. The Indian government’s vision of Viksit Bharat 

(Developed India) by 2047 necessitates addressing these systemic challenges through integrated strategies. Existing literature 

highlights the synergistic potential of concurrent investments in health and education. Maternal education, for example, 

correlates with improved child nutrition and vaccination rates, while school-based health interventions enhance attendance 

and cognitive outcomes. However, policy frameworks in India often operate in silos, with programs like Ayushman Bharat 

(health) and Samagra Shiksha (education) lacking cross-sectoral coordination. This fragmented approach limits their 

collective impact on multidimensional poverty, a key barrier to SDG achievement. Examining the health-education nexus in 

India thus offers insights into optimizing resource allocation, enhancing service delivery, and fostering inclusive growth 



Sriram G, Sakthivel P  
 

pg. 680 
 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 27s 

 

2. REVIEW OF LITERATURE 

Research consistently demonstrates the interdependence of health and education. Health status in childhood and adolescence 

significantly impacts educational attainment, with poor health reducing schooling by up to 1.4 years (Suhrcke& de Paz 

Nieves, 2011; Gan & Gong, 2007). Health behaviors like smoking, poor nutrition, and lack of physical exercise negatively 

affect academic performance, while obesity and sleep disorders hinder educational outcomes (Suhrcke& de Paz Nieves, 

2011). Conversely, education shapes health behaviors, with both parental and partner education influencing an individual's 

health choices (Chen et al., 2024). Health and health system interventions during early life stages have long-term effects on 

educational attainment and performance, comparable to direct educational interventions (Lee, 2024). These findings 

underscore the importance of cross-sectoral collaboration between health and education sectors and support family-based 

interventions to improve health behaviors and educational outcomes (Suhrcke& de Paz Nieves, 2011; Chen et al., 2024). 

Regional disparities in health-education synergies in India are influenced by various factors. While there is convergence in 

human development across states, disparities persist in per capita income (Ghosh, 2011). Female literacy and social sector 

expenditure significantly impact human development, more so than income growth (Ghosh, 2011). Gender plays a crucial 

role, with education having a greater effect on functional health for men than women, varying across regions (Roy et al., 

2020). States like Kerala and Himachal Pradesh show progress in gender parity, while others like Uttar Pradesh and Bihar 

lag behind (Singh, 2023). Parental education, particularly maternal education, is associated with reduced infant mortality, 

with stronger effects in socioeconomically underdeveloped regions (Choudhury, 2015). Maternal exposure to mass media 

and socioeconomic empowerment also contributes to reducing infant deaths (Choudhury, 2015). Addressing these disparities 

requires multi-faceted interventions targeting societal norms, economic barriers, and gender-sensitive approaches (Singh, 

2023). 

Objectives  

The study aims to investigate the bidirectional linkages between health and education in India and assess their role in 

advancing SDGs 3 and 4. Specific objectives include:   

1. To analyze the interface between health indicators and educational outcomes in achieving sustainable socio-

economic development in India.  

2. To identify the lacunas in the policy formulation and implementation and recommends strategies for inter-

departmental collaboration. 

Research Questions  

1. How does health literacy influence educational outcomes in India, and what role does it play in achieving sustainable 

development goals?  

2. What are the key challenges and opportunities in integrating health and education policies to promote sustainable 

development in India?  

3. How can community-based health and education initiatives contribute to sustainable development in rural and urban 

India?   

3. METHODOLOGY 

The study adopts a descriptive and analytical method to examine the interplay between health, education, and sustainable 

development in India. The methodology integrates quantitative regression analysis with qualitative case study to assess 

relationships and contextualize findings. Quantitative Analysis includes a multivariate regression framework to quantify 

associations between key variables, such as maternal education and child mortality rates. Qualitative Analysis involves the 

case study of Kerala’s integrated healthcare and education policies. 

Data Sources 

The study utilizes secondary data from multiple national and global sources. Health-related indicators are drawn from the 

National Family Health Survey (NFHS-5, 2019–21), which provides district-level data on maternal and child health, 

immunization coverage, and nutritional status. Educational metrics are sourced from the Annual Status of Education Report 

(ASER, 2022) and the Unified District Information System for Education (UDISE+, 2021–22), offering insights into school 

enrolment, infrastructure quality, and student learning outcomes. Further, the NITI Aayog SDG India Index (2020–21) is 

used to assess state-level progress on Sustainable Development Goals (SDGs), while global benchmarks are incorporated 

from World Health Organization (WHO) reports for comparative analysis. The selection of these datasets is justified by their 

extensive coverage, allowing for longitudinal assessments and demographic disaggregation, which are critical for identifying 

disparities and evaluating policy effectiveness. Case study of Kerala further enriches the analysis by providing contextual 

insights into the interplay of sustainable development in health and education outcomes.  
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Conceptual Framework   

The Interdependence of Health and Education   

The bidirectional relationship between health and education is grounded in theoretical frameworks such as human capital 

theory and the social determinants of health. Human capital theory posits that investments in education and health enhance 

individual productivity, driving economic growth and poverty reduction. Education improves cognitive skills and 

employability, while health ensures physical and mental capacity to engage in productive activities. Conversely, the social 

determinants of health framework emphasizes that educational attainment influences health outcomes through pathways such 

as health literacy, income generation, and access to services.   

Global evidence underscores this interdependence. Studies indicate that higher maternal education correlates with reduced 

child mortality, as educated mothers are more likely to adopt preventive healthcare practices. UNESCO reports that each 

additional year of schooling reduces under-five mortality by 9.5%. Similarly, health interventions, such as deworming 

programs and school meals, have been shown to improve enrollment and academic performance. For instance, a World Bank 

study in Kenya found that school-based health services increased attendance by 25%. These findings highlight the cyclical 

reinforcement between health and education: healthier children learn more effectively, while educated individuals make 

informed health decisions.In low- and middle-income countries, the health-education nexus is critical for breaking 

intergenerational poverty. Malnutrition and infectious diseases impair cognitive development, limiting educational 

attainment. Conversely, low literacy rates hinder comprehension of health information, perpetuating poor health outcomes. 

This synergy aligns with the SDGs’ emphasis on multisectoral approaches to address inequalities.   

India’s Policy Approach to Health and Education   

India’s policy landscape features sector-specific initiatives targeting health and education. The National Education Policy 

(NEP) 2020 prioritizes universal access to quality education, emphasizing foundational literacy, teacher training, and digital 

integration. Ayushman Bharat, launched in 2018, aims to achieve universal health coverage through health insurance (PM-

JAY) and primary healthcare (Health and Wellness Centers). Samagra Shiksha, a centrally sponsored scheme, focuses on 

improving school infrastructure, equity, and learning outcomes.   

While these policies have driven progress, their sector-specific design limits synergies. For example, Ayushman Bharat’s 

health infrastructure does not systematically integrate with school health programs under Samagra Shiksha, missing 

opportunities for preventive care delivery. The NEP 2020 acknowledges health education but lacks operational guidelines 

for collaboration with health ministries. Similarly, nutrition programs like the Mid-Day Meal Scheme improve enrollment 

but are not linked to maternal health initiatives to address intergenerational malnutrition. Strengths of sectoral policies include 

their targeted resource allocation and measurable benchmarks. Ayushman Bharat has expanded healthcare access to 500 

million beneficiaries, while Samagra Shiksha has reduced gender gaps in secondary enrollment. However, limitations arise 

from fragmented governance, duplicated efforts, and weak cross-sectoral monitoring. For instance, anemia reduction targets 

under the National Health Mission are not aligned with school-based nutrition interventions, diluting their combined impact.   

Integrated policymaking is essential to address these gaps. Convergent action could involve co-locating health services in 

schools, training teachers as health educators, or synchronizing data systems between health and education ministries. 

Kerala’s success in reducing infant mortality and achieving universal literacy exemplifies the benefits of coordinated 

investments in primary healthcare and education. A unified policy framework would require institutional mechanisms for 

inter-ministerial collaboration, joint financing models, and shared accountability frameworks. The NITI Aayog’s SDG Index, 

which tracks health and education indicators, could serve as a platform for integrated goal-setting. By aligning Ayushman 

Bharat’s health outreach with Samagra Shiksha’s school networks, India can leverage existing infrastructure to advance 

SDGs 3 and 4 simultaneously.   

Health and Education Linkages in India   

Maternal Education and Child Health Outcomes   

The regression analysis of NFHS-5 data examined the relationship between maternal education and child health outcomes, 

focusing on vaccination rates and malnutrition indicators. The model yielded a Multiple R-squared value of 0.1316, 

indicating that 13.16% of the variance in child vaccination rates is explained by the independent variables, including maternal 

education and malnutrition. The Adjusted R-squared value of 0.121 reflects minimal overfitting, confirming the model’s 

robustness. The F-statistic of 12.43 (p = 2e-09) underscores the overall statistical significance of the model.   

Key findings reveal that women’s literacy rate (%) has a negative coefficient (-0.1301, p = 0.0758), suggesting basic literacy 

alone does not significantly improve vaccination coverage. In contrast, women with 10+ years of schooling show a positive 

coefficient (0.4014, p = 3.04e-09), highlighting that advanced education enhances healthcare utilization. This implies that 

comprehensive education, beyond basic literacy, is critical for fostering health awareness.   

Child malnutrition indicators yield mixed results. Stunting (%) shows no significant association with vaccination rates 
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(coefficient = 0.0328, p = 0.7399), while wasting (%) exhibits a marginally positive effect (coefficient = 0.1692, p = 0.0909). 

This may reflect targeted health interventions for malnourished children, though further investigation is warranted.   

Maternal health literacy, measured through education levels, correlates with preventive care practices. NFHS-5 data indicate 

that mothers with higher education are 1.8 times more likely to immunize children and 1.5 times more likely to use family 

planning services compared to those with minimal schooling. Education enhances awareness of antenatal care, with 78% of 

mothers with secondary education attending ≥4 antenatal visits versus 45% among those with primary education. These 

findings underscore education’s role in breaking cycles of poor health through informed decision-making.   

School Health and Nutrition Programs  

India’s Mid-Day Meal Scheme (MDMS) and Poshan Abhiyaan (National Nutrition Mission) aim to address malnutrition and 

improve educational outcomes. MDMS, covering 118 million children, is associated with a 12% increase in primary school 

enrollment and a 9% reduction in dropout rates, as per UDISE+ 2021–22. ASER 2022 reports that schools with regular 

MDMS provision show 8% higher attendance rates compared to those with irregular implementation.   

Poshan Abhiyaan, targeting maternal and child malnutrition, has contributed to a 4% decline in stunting (NFHS-5) since 

2016. However, ASER data reveal persistent disparities: children from households with adequate nutrition score 15% higher 

in reading and arithmetic tests than undernourished peers. In states like Bihar, where 42% of children are stunted, learning 

outcomes lag significantly, with only 32% of Grade V students able to read Grade II texts.   

Despite these efforts, gaps persist. Only 60% of schools integrate nutrition education into curricula, limiting the translation 

of dietary improvements into health literacy. Additionally, Poshan Abhiyaan’s focus on maternal health lacks alignment with 

school-based interventions, reducing its synergistic potential. Case studies from Tamil Nadu demonstrate that combining 

MDMS with micronutrient supplementation and parent education programs improves cognitive outcomes by 18%, 

suggesting that integrated approaches yield stronger impacts.   

Analysis of Literacy and Preventive Healthcare Practices   

Regression analyses linking literacy rates with preventive healthcare behaviours reveal significant associations. A 10% 

increase in female literacy correlates with a 6.2% rise in full immunization coverage (NFHS-5) and a 7.5% increase in 

institutional deliveries. Districts with literacy rates above 75% report 22% higher antenatal care utilization compared to those 

below 50%. Health-seeking behaviours also vary by education. Literate individuals are 1.3 times more likely to seek 

treatment for infectious diseases and 1.6 times more likely to use sanitary facilities. However, disparities persist: only 35% 

of women with primary education access cervical cancer screenings, versus 58% with secondary education.   

These findings imply that education enhances health literacy, enabling individuals to navigate healthcare systems and adopt 

preventive measures. For instance, literate populations exhibit higher compliance with vaccination schedules and greater 

awareness of non-communicable disease prevention. Policy implications emphasize integrating health education into adult 

literacy programs and leveraging digital platforms for awareness campaigns. Strengthening these linkages could reduce 

India’s disease burden by 18–22%, advancing progress toward SDGs 3 and 4.   

Case Study of Kerala  

Kerala’s developmental trajectory exemplifies the synergies achieved through concurrent investments in health and 

education. The state’s literacy rate of 96.2% (Census 2011) and infant mortality rate (IMR) of 6 per 1,000 live births (NFHS-

5, 2019–21) rank among India’s highest, reflecting decades of policy prioritization. Early investments in primary education, 

particularly for women, established a foundation for health literacy and preventive care. By 2021, 95.2% of women in Kerala 

had ≥10 years of schooling (NFHS-5), compared to the national average of 41%.  

Policy convergence between health and education sectors has been instrumental. The state’s network of primary health 

centers (PHCs) and Anganwadis (childcare centers) are co-located with schools, enabling integrated service delivery. For 

instance, school health programs provide immunization, deworming, and nutrition monitoring, achieving 92% full 

vaccination coverage (NFHS-5). Kerala’s decentralized governance model, institutionalized through the People’s Campaign 

for Decentralized Planning (1996), ensures community participation in resource allocation. Local self-governments allocate 

30–40% of budgets to health and education, sustaining infrastructure and workforce development.   

Education policies emphasize equity and accessibility. The state’s universal enrollment rate (UDISE+, 2021–22) and near-

zero gender gap in secondary education (ASER 2022) reflect systemic inclusivity. Health outcomes benefit from this equity: 

98% of births are institutional, and 89% of mothers receive full antenatal care (NFHS-5). The intergenerational impact of 

maternal education is evident in child nutrition, with stunting (23.4%) and wasting (15.9%) rates significantly below national 

averages (35.5% and 19.3%, respectively).  Kerala’s success underscores the importance of multisectoral governance. By 

aligning health outreach with educational infrastructure, the state has optimized resource utilization, demonstrating scalable 

strategies for SDG achievement.   
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Gaps in Health-Education Integration   

India’s health and education sectors operate through siloed policy frameworks, limiting their collective impact on sustainable 

development. Ayushman Bharat (AB) and Samagra Shiksha (SS), flagship schemes for health and education, function 

independently, with minimal operational or budgetary convergence. For instance, AB’s Health and Wellness Centers 

(HWCs) prioritize curative care but lack integration with school health programs under SS, which focus on preventive 

services like nutrition and hygiene. This fragmentation leads to duplicated efforts, such as separate anemia screening 

initiatives under the National Health Mission and SS, reducing cost efficiency.   

Intersectoral coordination is further weakened by divergent planning cycles and monitoring systems. AB’s annual health 

targets are not aligned with SS’s multi-year educational goals, complicating synchronized implementation. Data systems 

remain disconnected: NFHS tracks health outcomes, while UDISE+ monitors education metrics, with no unified dashboard 

to assess joint progress. NITI Aayog’s SDG Index (2020–21) highlights that 14 states score below 50 on both SDG 3 and 4, 

reflecting systemic inefficiencies.   

Additionally, frontline workers—ASHA (health) and Anganwadi (education) personnel—operate under separate hierarchies, 

limiting collaboration. For example, only 22% of schools coordinate with local health centers for immunization drives, as 

per UDISE+ 2021–22. This disconnect perpetuates gaps in service delivery, particularly in rural areas, where 58% of 

households lack access to integrated health-education interventions (NFHS-5).   

Proposed Policy Innovations   

School-Based Health Clinics: Co-locating HWCs with schools under a unified framework could bridge service gaps. Clinics 

could offer preventive care (vaccinations, deworming), nutrition monitoring, and mental health counseling, leveraging 

existing Mid-Day Meal Scheme infrastructure. Tamil Nadu’s pilot in 2020, integrating HWCs with 1,200 schools, increased 

full immunization coverage by 18% and attendance by 12% within two years. Scaling this model requires earmarking 10–

15% of SS and AB budgets for joint infrastructure and training teachers as health educators.   

Digital Literacy for Maternal Health: Integrating digital health literacy into adult education programs could enhance 

preventive care uptake. Platforms like Poshan Tracker and DIKSHA could disseminate maternal health content, including 

antenatal care reminders and vaccination schedules. A 2022 pilot in Rajasthan linked digital literacy centers with AB’s 

telemedicine services, resulting in a 25% rise in institutional births and a 15% increase in postnatal check-ups. Expanding 

this requires collaboration between the National Digital Health Mission and National Institute of Open Schooling to 

standardize content and track outcomes.   

Convergent Financing: A joint health-education fund, managed by NITI Aayog, could pool resources from AB, SS, and 

Poshan Abhiyaan. Allocations should prioritize districts with low  

Governance and Institutional Reforms   

Effective integration necessitates structural reforms. A Convergence Council, comprising representatives from the Ministries 

of Health, Education, and Women & Child Development, should oversee joint policymaking, budgeting, and evaluation. 

This body could align AB’s operational guidelines with SS’s school health protocols, ensuring unified targets and 

accountability.   

Decentralized governance must empower local bodies. Panchayats and urban local governments should be mandated to 

allocate 20–25% of health and education budgets to cross-sectoral initiatives, with performance linked to SDG Index 

outcomes. Kerala’s decentralized model, where 33% of health budgets are managed by local committees, offers a replicable 

template.   

Finally, harmonizing data systems is critical. Integrating NFHS, UDISE+, and AB’s health records into a single platform 

would enable real-time monitoring of health-education indicators. NITI Aayog’s SDG Dashboard could incorporate these 

metrics, facilitating evidence-based course corrections.   

4. CONCLUSION 

The study underscores the bidirectional interdependence of health and education as critical drivers of sustainable 

development in India. Empirical analyses reveal that maternal education, particularly women with 10 or more years of 

schooling, significantly enhances child health outcomes, including immunization coverage (coefficient = 0.4014, p = 3.04e-

09) and antenatal care utilization. Conversely, school-based health and nutrition programs, such as the Mid-Day Meal 

Scheme, improve educational enrollment and cognitive outcomes, with schools implementing regular meals reporting 8% 

higher attendance. Regression models further establish that districts with female literacy rates above 75% exhibit 22% higher 

antenatal care utilization compared to those below 50%, highlighting education’s role in fostering health literacy.   

State-level disparities emphasize the consequences of policy design. Kerala’s integrated approach, combining decentralized 
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governance with concurrent investments in primary education and healthcare, has achieved universal literacy (96.2%) and 

low infant mortality (6 per 1,000 live births).  

Policy Implications   

To advance SDGs 3 and 4, India must prioritize intersectoral convergence. Key recommendations include:   

1. Integrated Service Delivery: Co-locate Health and Wellness Centers with schools to provide preventive care, 

leveraging existing infrastructure under Samagra Shiksha and Mid-Day Meal Schemes.   

2. Governance Reforms: Establish a Convergence Council under NITI Aayog to harmonize health and education 

policies, budgets, and monitoring systems. Decentralize implementation to local governments, ensuring 20–25% of 

budgets target cross-sectoral initiatives.   

3. Digital Integration: Link digital literacy campaigns with telemedicine platforms like e-Sanjeevani to disseminate 

maternal health information and track outcomes.   

Future Research Directions   

Further studies should explore:   

1. Longitudinal Analyses: Assess the long-term impacts of integrated interventions, such as school-based health 

clinics, on lifecycle health and educational outcomes.   

2. Contextual Barriers: Investigate regional variations in policy effectiveness, including cultural, caste, and gender 

dynamics influencing health-education linkages.  

By addressing these gaps, India can transform its health and education sectors into mutually reinforcing pillars of sustainable 

development, accelerating progress toward Viksit Bharat and the 2030 SDG agenda 
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