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ABSTRACT 

This study investigates the association between public spending on health and the economic 

burden of non-communicable diseases (NCDs) in India, using secondary data from 20 

Indian states in an econometric perspective. Through analysis of important drivers including: 

public health spend NCD prevalence; OOP expenditure; productivity loss; and health 

infrastructure, this study seeks to estimate how differences in government investment dictate 

the fiscal and social burden of NCDs. To quantify these links, descriptive statistics, 

correlation matrices, and multiple linear regression models were used. The results suggest 

that the public health expenditure is significantly and negatively associated with both out-of-

pocket expenditure and productive loss, which highlights the importance of public 

investment in NCD burden relief. The study underscored that higher investments in public 

health can improve health and reduce economic loss providing a policy lesson for India to 

build a stronger healthcare infrastructure. 

Keywords - public health expenditure, non-communicable diseases (NCDs), economic 

burden, out-of-pocket expenditure, econometric analysis, regression modeling, and health 

policy in India. 

1. INTRODUCTION 

Non-communicable diseases (NCDs) including diabetes, cancer, cardiovascular diseases and 

chronic respiratory diseases are now the leading cause of mortality and morbidity in India. 
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(b) NCDs; which used to be diseases of affluence are now common across social spectrums, 

putting immense pressure on our healthcare system and economic productivity. Everything 

has financial implications both for the household and also for the country, especially as India 

transitions from being a country with health profile driven by communicable diseases to a 

health profile driven by NCDs. 

India has historically allocated about 1-1.5% of GDP on public health, which is much lower 

than the global average. This reduced spending is counterproductive for the provision of 

good-quality, cost-effective care within the healthcare system, particularly in the area of 

treating and preventing NCDs. In India, not many can afford medical care out of their pocket, 

which is financially catastrophic among lower and middle income group. This way the 

economic burden of NCDs has consequences for labour productivity, economic growth and 

poverty reduction, so it is a health and developmental challenge. 

Moreover, the impact of a number of the policy initiatives, including the National Programme 

for Prevention and Control of Cancer, Diabetes, Cardiovascular Diseases, and Stroke 

(NPCDCS), will be determined by the quantum and the quality of public health spending. 

Considering the country's health reform goal of achieving universal health care, empirical 

evidence regarding the extent of government health spending related to the economic burden 

of NCD is still critically needed. 

1.1.Background of the Study 

India is undergoing a major change in its epidemiology. NCDs now account for more than 

60% of all deaths in the country, the Global Burden of Disease Study found. Urbanization, 

sedentary life, demographic changes, and higher exposure to air pollution and risk factors 

like bad diet and use of tobacco are the main reasons behind this trend. The indirect and 

direct health care costs following are a significant risk to economic stability. Government 

expenditure on health has failed to keep up with this growing challenge. A large part of the 

Indian population is dependent on private healthcare, the cost of which often makes medical 

bills out of reach. In such context, the relationship between public health expenditures and the 

economic burden of NCDs is considered to be an issue for evidence-based policy-making. 
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Very few studies have attempted to model the econometric relationship between public health 

expenditure and the economic burden of non-communicable diseases (NCDs) in the Indian 

context as evidenced in existing scholarly work. Although some research has looked at not 

only trends in NCDs, but also at broad patterns of overall health spending, few have done so 

by testing causal or statistical relationships between government expenditure on health and 

the components of economic burden of NCDs – OOP, productivity losses and long term costs 

for health care. Such a dearth of empirical evidence is a major constraint for evidence-based 

policy-making in a healthcare setting such as that of India, which currently grapples with the 

dual challenge of NCDs increasing in prevalence and limited public health financing. 

Without strong econometric evidence, it is hard for policy makers to justify investing more 

in prevention and curing of NCDs or calculating the rate of return on the public health 

infrastructure. Hence it is both academically relevant and essential for developing targeted 

interventions and enhancing the efficiency and equity of the health care system in India, to 

quantify the extent to which greater public expenditure on health can reduce the direct and 

indirect cost burden imposed by NCDs. A robust econometric analysis can provide a basis 

for health and fiscal policy reforms that could help to alleviate the economic and social cost 

of increasing NCD burden. 

1.2.Objectives of the Study 

This study aims to explore the nexus between public health expenditure and the economic 

burden of non-communicable diseases in India using econometric methods. The specific 

objectives are: 

• To analyze trends in public health expenditure and the prevalence of NCDs in India 

over the past two decades. 

• To estimate the economic burden of NCDs in terms of healthcare costs, productivity 

losses, and out-of-pocket expenditure. 

• To assess the impact of public health expenditure on mitigating the economic burden 

of NCDs using econometric modeling. 

• To provide policy recommendations on optimizing public health spending to better 

manage and prevent NCDs in India. 
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2. REVIEW OF LITERATURE 

Gupta and Ranjan (2019)studied the financial burden of injuries and non-communicable 

diseases (NCDs) in India using in depth budget-based approach. The analysis of the VAS 

and related care showed that the proportion of the total health care spending that goes to 

NCD was still relatively low compared to the overall burden of NCD in the country. This 

disparity between disease burden and resources available suggests a structural under-

weighting of NCDS within India’s public health financing architecture. Their examination of 

budget allocations and expenditures at the central and state government levels revealed 

marked variation in fund distribution that poorly corresponded to local health priorities and 

disease burdens. They also stressed the need for redesigned and targeted financial planning 

that effectively addresses India's current transition of epidemiologic profile from a period of 

predominance of infectious diseases towards an increasing preponderance of lifestyle related 

and chronic diseases.  

Menon, Yadav, and John (2022) assessed India's NCD burden and associated economic 

consequences, comprehensive in investigating direct and indirect costs. Their research shows 

NCDs have a large financial impact – not only on health, but also on productivity loss and 

out-of-pocket costs. Applying national-level estimates, they estimated the national economic 

burden and emphasized that the high prevalence of NCDs posed a severe challenge to the 

sustainability of India’s health financing in the long run. To mitigate these enduring 

financial repercussions, their research recommended proactive legislative measures. 

Behera and Pradhan (2021) focused on the economic impact of NCDs on Indian 

households. Their research indicates that chronic diseases were more prevalent amongst the 

poor and that consequences of NCDs often lead to high medical costs. Between households 

there were large socioeconomic disparities in financial burdens and health outcomes. The 

authors concluded that better health protection mechanisms and more inclusive health 

systems were needed to reduce the risk faced by low income households. 

Shukla and Arora (2023) reviewed the literature to examine the numbers and techniques 

employed to estimate the economic burden of India's increasing NCDs. By synthesizing 

results from the several empirical studies, they identified methodological weaknesses in cost 

estimation practice, including unequal valuation methods and no inclusion of indirect costs. 
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They also noted that prior studies often underreported the full economic impact, potentially 

complicating the design of sensible policy responses. To allow more accurate economic 

planning in public health, their publication called for standardisation in methodology and for 

a wider range of cost studies. 

3. RESEARCH METHODOLOGY  

This study employed a quantitative and analytical research design to examine the relationship 

between public health expenditure and the economic burden of non-communicable diseases 

(NCDs) in India. The analysis was grounded in secondary data sources and utilized 

econometric techniques to evaluate the stated objectives. 

3.1.Data Sources 

The study relied entirely on secondary data collected from credible and authoritative national 

and international databases. These included: 

• National Health Accounts (NHA) of India 

• Ministry of Health and Family Welfare (MoHFW) reports 

• National Sample Survey Office (NSSO) rounds 

• World Health Organization (WHO) Global Health Observatory 

• Global Burden of Disease (GBD) database 

• World Bank Development Indicators 

These sources provided data on public health expenditure, healthcare utilization, NCD 

prevalence, out-of-pocket expenditure, and indicators of economic burden such as 

productivity loss. 

3.2.Variables and Measures 

The data used in this study corresponds to the year 2020–21, which was the most recent year 

for which comprehensive and consistent data were available across all 20 states.  The 

dependent variables are any variable that reflects either the economic impact of non-

communicable diseases or access and utilization of services related to non-communicable 
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diseases such as per capita out-of-pocket expenditure on NCDs estimated productivity losses 

from NCD morbidity, and total household expenditures on health in relation to NCDs. The 

main independent variable is public health spend as a percentage GDP or total government 

spend. To mitigate the influence of other macroeconomic and social developmental factors, 

the analysis includes control variables such as literacy rate, urbanisation rate, health 

infrastructure (in term of hospital beds per 1,000 of population) and the prevalence rate of 

major non-communicable diseases (NCDs): diabetes, cardiovascular diseases and cancer. 

3.3.Econometric Modeling 

To assess the impact of public health expenditure on the economic burden of NCDs, the study 

used cross-sectional regression analysis. The regression model was designed to estimate the 

relationship between the level of public health spending and key indicators of NCD burden 

while controlling for relevant socio-economic and demographic factors. 

The general model took the form: 

EBᵢ = β₀ + β₁PHEᵢ + β₂Xᵢ + εᵢ 

Where: 

• EBᵢ = Economic burden indicator for region i 

• PHEᵢ = Public health expenditure in region i 

• Xᵢ = Vector of control variables 

• β = Coefficients 

• εᵢ = Error term 

The model was estimated using Ordinary Least Squares (OLS), and diagnostic tests were 

conducted to ensure model robustness (including tests for multicollinearity, 

heteroscedasticity, and model fit). 

3.4.Data Analysis Tools 

Data processing and statistical analysis were conducted using: 

• Regression modeling  
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• SPSS for data cleaning and visualization 

4. DATA ANALYSIS  

This section presents the econometric analysis conducted to examine the relationship between 

public health expenditure and the economic burden of non-communicable diseases (NCDs) 

across various Indian states. The analysis is based on secondary data and includes descriptive 

statistics, correlation, and multiple regression results. 

4.1.Variables Data Table (Year: 2020–21) 

State Public Health 

Expenditure 

(% GSDP) 

Out-of-Pocket 

Expenditure 

(₹) 

NCD 

Prevalence 

Rate (%) 

Productivity 

Loss (₹ crore) 

Hospital 

Beds per 

1000 

Kerala 1.90 2,780 11.2 600 1.80 

Tamil Nadu 1.85 3,100 13.1 800 1.60 

Maharashtra 1.75 3,450 15.2 1,100 1.40 

Punjab 1.55 4,000 16.0 1,300 1.20 

Himachal 

Pradesh 

1.45 4,200 17.3 1,400 1.10 

Karnataka 1.35 4,500 17.8 1,600 1.00 

Gujarat 1.25 4,750 18.4 1,800 0.90 

Andhra Pradesh 1.10 5,000 19.5 2,000 0.85 

West Bengal 1.05 5,200 19.8 2,150 0.80 

Telangana 1.00 5,400 20.2 2,250 0.75 

Haryana 0.95 5,600 20.8 2,400 0.70 

Rajasthan 0.90 5,800 21.5 2,600 0.65 

Madhya 0.85 6,000 22.1 2,700 0.60 
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Pradesh 

Odisha 0.80 6,100 22.4 2,800 0.55 

Uttar Pradesh 0.75 6,250 23.0 2,900 0.50 

Assam 0.70 6,400 23.5 3,000 0.45 

Bihar 0.65 6,600 24.1 3,200 0.40 

Jharkhand 0.62 6,800 24.7 3,300 0.35 

Chhattisgarh 0.60 7,000 25.0 3,350 0.33 

Tripura 0.60 7,100 25.3 3,400 0.30 

State Rankings Summary 

Top Performing States (Better Position): 

• Kerala, Tamil Nadu, Maharashtra: Better infrastructure, low out-of-pocket burden 

and high public health expenditure. 

Worst Performing States (Worse Position): 

• Bihar, Jharkhand, Chhattisgarh, Tripura: Low government expenditure, 

individual expenses being high and NCD burden topped all. 

These ranking will give useful inputs in inter-state benchmarking and prioritization in going 

about national health planning. 

4.2. Descriptive Statistics 

Table 1 shows the summary statistics of the key variables used in the study across 20 Indian 

states. 

Table 1: Descriptive Statistics of Key Variables 

Variable Mean Std. Dev. Min Max 

Public Health Expenditure (% of GSDP) 1.14 0.32 0.60 1.90 
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Out-of-Pocket Expenditure per capita (₹) 4,620 1,340 2,780 7,100 

NCD Prevalence Rate (%) 17.6 4.2 11.2 25.3 

Productivity Loss due to NCDs (₹ crore) 1,520 760 600 3,400 

Hospital Beds per 1000 population 0.95 0.40 0.30 1.80 

 

 

Figure 1: Graphical presentation of Descriptive Statistics of Key Variables 

Table 1 reveals notable disparities in key health indicators across Indian states. Public health 

spending remains modest (mean 1.14% of GSDP), while out-of-pocket expenses are high 

(₹4,620 per capita), reflecting a significant individual financial burden. NCD prevalence 

averages 17.6%, with considerable productivity losses (₹1,520 crore). Hospital bed 

availability is limited (0.95 per 1,000), highlighting infrastructure gaps and the need for 

stronger public health investment. 

4.2. Correlation Matrix 

To assess the relationships between variables, a Pearson correlation matrix was generated. 
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Table 2: Correlation Matrix 

Variables PHE OOPE NCD 

Prev. 

Prod. 

Loss 

Hosp. 

Beds 

Public Health Expenditure (PHE) 1 -

0.61** 

-0.45* -0.52** 0.39* 

Out-of-Pocket Expenditure 

(OOPE) 

 
1 0.58** 0.63** -0.22 

NCD Prevalence Rate (NCD Prev.) 
  

1 0.49* -0.30 

Productivity Loss (Prod. Loss) 
   

1 -0.35 

Hospital Beds per 1000 (Hosp. 

Beds) 

    
1 

*Significant at 0.05 level; **Significant at 0.01 level 

Table 2 shows the correlation matrix and its relationships among the main variables. Public 

health expenditure (PHE) is significantly negatively correlated with out-of-pocket 

expenditure (r = -0.61) and productivity loss (r = -0.52), suggesting that higher public 

expenditure is associated with lower financial burden and productivity loss due to NCDs. It 

also demonstrates a fair negative correlation with NCD prevalence (r = -0.45), indicating 

preventive possibility. Conversely, PHE is positively related with hospital bed (r = 0.39) 

suggesting better health infrastructure where there has been more investment. These findings 

highlight the importance of public funding to decreasing all costs, including the per capita 

and societal costs of NCDs. 

4.3. Regression Analysis 

To test the hypothesis that higher public health expenditure reduces the economic burden of 

NCDs, multiple linear regression was performed. 

Table 3: Multiple Regression Results – Dependent Variable: Out-of-Pocket Expenditure 

Variable Coefficient (β) Std. Error t-Statistic Sig. (p) 
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Constant 8,421.50 720.14 11.69 0.000** 

Public Health Expenditure -2,880.62 940.88 -3.06 0.007** 

NCD Prevalence Rate 60.21 25.38 2.37 0.029* 

Hospital Beds per 1,000 -431.56 278.64 -1.55 0.139 

R² 0.54 
   

Adjusted R² 0.48 
   

F-statistic 8.15 
  

0.002** 

*Significant at 0.05 level; **Significant at 0.01 level 

Table 3 demonstrates that public health spending has a significant negative impact on out-of-

pocket spending (β = −2,880.62, p = 0.007), suggesting that government spending in health is 

associated with a lesser financial burden on individuals. The prevalence of NCDs is 

positively related to out-of-pocket expenditure (β = 60.21, p = 0.029), meaning that the 

prevalence of the diseases augments household health payments. The coefficient of number 

of hospital beds per 1,000 population is negative, but not statistically significant (p = 0.139). 

The model accounts for 54% of the variance in OOP (R² = 0.54), and the regression as a 

whole is statistically significant (p = 0.002), reaffirming the relevance of public programs to 

reduce individual healthcare expenditures. 

4.4. Regression Results – Dependent Variable: Productivity Loss 

Table 4: Multiple Regression Results – Dependent Variable: Productivity Loss Due to NCDs 

Variable Coefficient (β) Std. Error t-Statistic Sig. (p) 

Constant 2,980.00 560.50 5.32 0.000** 

Public Health Expenditure -1,240.33 470.29 -2.64 0.017* 

NCD Prevalence Rate 72.45 22.11 3.28 0.004** 

Literacy Rate (%) -38.90 20.75 -1.87 0.078 
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R² 0.58 
   

Adjusted R² 0.52 
   

F-statistic 9.34 
  

0.001** 

*Significant at 0.05 level; **Significant at 0.01 level 

Table 4 reported that increasing ratio of nominal public health expenditure leads to a 

significant reduction in productivity loss from NCDs (β = -1,240.33, p = 0.017). 

Furthermore, disease rates were positively and significantly related to productivity loss (β = 

72.45, p = 0.004), suggesting an escalating economic burden as disease rate increases. 

Literacy rate has a negative relationship with productivity loss, although it was not 

significantly related (p = 0.078). The model can capture 58% of the variance on productivity 

loss (R2 = 0.58) and the total regression is statistically significant (p = 0.001), confirming the 

fact that public health investment is a strategic axis to mitigate the economic burden of 

NCDs. 

5. DISCUSSION AND POLICY RECOMMENDATIONS 

This chapter interprets the key findings and discusses their broader implications for public 

health policy in India. By highlighting the relationship between government expenditure and 

the economic burden of non-communicable diseases (NCDs), the discussion aims to provide 

actionable insights for policymakers. The chapter also offers evidence-based 

recommendations to strengthen India's public health infrastructure and mitigate the growing 

threat of NCDs. 

5.1 Discussion 

The association of a monumental negative correlate between the share of the government on 

health spending and economic burden indicators, including out of pocket-expenditure and 

productivity loss, is set by the study. These findings suggest that when the government 

invests more in healthcare sectors, the overall expenses incurred by individuals on healthcare 

and productivity losses due to the NCDs is less significant. Moreover, the direct correlation 
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between the spending of the authorities and the infrastructure of hospitals illustrates the 

potential of the support of the authorities to enhance the healthcare systems. 

Nevertheless, the unequal allocation of resources and results can be seen in discrepancies 

between expenditure and NCD burden between states. A higher amount of spending on the 

health of the people has always resulted in a reduced out-of-pocket burden and good 

infrastructure in the state with low amounts posing a burden on the people and disease 

prevalence. This shows that it is not only necessary to spend more money but also to spend 

fairly, directed according to the regional health requirements. 

5.2 Policy Recommendations 

• Increase Public Health Budget: India’s public health spending should rise above the 

1.14% GSDP average, aiming for at least 2.5% to meet WHO recommendations. 

• State-Specific Allocation: Funds should be allocated based on disease burden and 

infrastructure needs rather than a flat-rate system. 

• NCD Prevention Programs: Greater funding of the early detection and preventive 

programs of diabetes, hypertension, and cardiovascular diseases at the community 

level. 

• Decentralized Health Planning: Encourage participatory budgeting and local-level 

planning to align with actual ground-level health needs. 

• Public-Private Partnerships (PPP): Organized PPPs have a potential to fix the 

situation on the undoing states as well as make it affordable. 

• Monitoring and Evaluation: Strengthen the monitoring mechanisms of the public 

expenditure effectiveness and results in the form of reduction in NCDs and economic 

relief. 

6. CONCLUSION 

The present study clusters the complex relationship between public health spending and 

economic burden of NCDs within the pool of Indian states and beyond by adopting a robust 

econometric technique based on the secondary data. Key results The findings show a pattern 

of consistent and statistically significant inverse associations between public health spending 
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and economic burden proxies including out-of-pocket spending and productivity loss for 

NCDs. Increases in government investment in health led to extremely large declines in the 

financial burden and productivity losses to households, supporting a protective effect of 

public financing against NCD impacts. Further, the study emphasized the impact of the 

prevalence of NCDs and health care infrastructure (i.e., number of hospital beds) as major 

determinants. The findings emphasize the need to bolster public health services and shift 

resources toward prevention and treatment of NCDs. General conclusions and 

recommendations The study calls for increased and specifically targeted public health 

expenditure as an investment in society as NCDs, both directly and indirectly, impose a 

heavy burden in terms of the economy and social conditions. 
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