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Abstract

Debates around the effectiveness of public health expenditure remain unresolved, particularly in low- and middle-income
countries where fiscal space is limited and health inequalities are stark. This study investigates how state-level public spending
influences mortality in India, while explicitly accounting for governance quality and subnational heterogeneity. Using microdata
from the National Family Health Survey 5 combined with state-level fiscal and institutional indicators, the analysis applies a
multilevel probit model with random intercepts and slopes to capture both baseline mortality differences and variation in the
returns to health spending across states. The results show that public expenditure significantly lowers mortality probabilities, but
its impact is highly uneven. States with stronger governance, especially higher government effectiveness and adherence to rule of
law, achieve greater health gains from similar spending levels, while weaker states lag behind. Mortality disparities are also
evident across socio-economic groups, age cohorts, gender, and rural-urban locations, with evidence that public spending helps
narrow gender gaps in survival outcomes. These findings underscore that expanding health budgets alone is insufficient.
Effective mortality reduction in India requires parallel investments in governance, institutional capacity, and accountability,
alongside reorienting spending to address emerging challenges such as non-communicable diseases and neglected urban health
systems. The paper contributes to the literature on fiscal federalism and health by demonstrating that while financial resources
matter, their effectiveness is fundamentally shaped by the quality of institutions at the state level.
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1. Introduction

Spending on health, especially through public sector in-
vestment, remains fundamental to a country’s economic
growth by providing social protection and facilitating access
to quality healthcare, particularly for low-income groups [1]
Led by international commitments under the Millennium
Development Goals (MDGs) and now the Sustainable De-
velopment Goals (SDGs), there has been a sustained global
push for substantially increased health system financing to

improve human capital and realize broader development ob-
jectives [2, 3]. In line with these efforts, many national and
subnational governments have attempted to strategically align
budget allocations to activities linked to SDG outcomes,
though the causal impact of public healthcare expenditure on
health outcomes remains a pivotal yet contested policy ques-
tion.

India adopted the National Health Policy, 2017, to reinforce
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and clarify the government’s role in shaping health systems.
Under the Reproductive, Maternal, Newborn, Child, and
Adolescent Health Plus framework, a spectrum of integrated
initiatives has been rolled out across India to ensure continuity
of care and targeted interventions at all life stages [4]. Recent
evidence, however, demonstrates marked acceleration in
maternal and child health achievements. The Maternal Mor-
tality Ratio (MMR) dropped substantially, falling from 130
per 100,000 live births in 2014-16 to 93 in 2019-21 [5]. The
Infant Mortality Rate (IMR) declined from 39 per 1,000 live
births in 2014 to 27 in 2021, while Neonatal Mortality Rate
(NMR) dropped from 26 to 19 per 1,000 live births in the
same period. The Under-Five Mortality Rate fell from 45 to
31 per 1,000 live births. India’s reduction in these indicators
has outpaced global averages over the past three decades [6].
Despite these gains, pronounced disparities persist across
Indian states in IMR, MMR, and related outcomes. Southern
states (Kerala, Karnataka, Andhra Pradesh, Tamil Nadu) tend
to lead in both public spending levels and health achievements;
in contrast, many northern and central states continue to lag,
reflecting deep-rooted socio-economic and policy heteroge-
neities [6].

At the policy level, public health expenditure as a share of
Gross Domestic Product has increased to 1.9% in 2024-25;
short of the 2.5% target of the National Health Policy, 2017,
but a marked improvement from previous years [7]. Gov-
ernment health expenditure now accounts for 48% of the total
health spending, up from 29% in 2015, with the remaining
expenditure largely out-of-pocket. Notably, state govern-
ments shoulder 58% of public health expenditure, reinforcing
their critical role in frontline healthcare delivery [8]. This
complex landscape underlines the importance of sustained,
well-governed public investment and the critical need for
tailored interventions to bridge emerging disparities and ac-
celerate progress towards the SDG targets.

Studies established that mortality declines observed glob-
ally and within India over recent decades can be attributed to
multifaceted improvements encompassing advancements in
public health infrastructure, medical technologies, nutritional
status, and behavioral modifications, particularly increased
utilization of healthcare services [9-13]. Complementary
investments in fundamental public goods such as access to
potable water, sanitation, housing, and education further
contribute to mortality reductions, reflecting the integral role
of broader socioeconomic determinants and their association
with rising public health expenditures [13-15]. Empirical
evidence consistently identifies public health spending as a
critical determinant of health outcomes, alongside income,
both at cross-country and subnational levels [12, 16-18].

Despite a growing consensus regarding the positive effect
of public health expenditure on mortality and related indica-
tors, the literature presents nuanced and, at times, conflicting
findings regarding its magnitude and significance. Numerous
studies document robust associations between public spend-
ing and reductions in infant and maternal mortality [16, 17,
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19], whereas others report indeterminate or statistically in-
significant effects after adjusting for confounders and unob-
served heterogeneity [20-23]. This heterogeneity primarily
stems from contextual differences in country income levels,
institutional arrangements, data quality, and econometric
strategies employed [12, 16, 24].

Governance quality emerges prominently in the extant lit-
erature as a salient moderator of the efficacy of public health
expenditure. Robust institutional frameworks characterized
by transparency, accountability, and low corruption enhance
the translation of financial resources into effective health
interventions [25-29]. Notably, Makuta and O'Hare [24]
demonstrate that similar increments in public health spending
yield approximately double the improvement in under-five
mortality reduction and life expectancy in countries with high
governance standards vis-avis those with deficient govern-
ance. The propensity for resource leakage and inefficient
allocation in poor governance contexts considerably attenu-
ates spending effectiveness, thereby limiting health gains and
delaying policy objectives.

The prevalent reliance on aggregate cross-country data in
the literature, while valuable, often masks substantial in-
tra-country and individual-level heterogeneity [25, 30-33]. In
response, a robust cadre of recent studies deploys subnational
panel data and micro-level analyses, which permit more
granular insight into the complex interactions between public
health spending, governance, and health outcomes [19, 34,
35]. While some subnational time-series analyses in India
reflect equivocal relationships between public spending and
mortality, these often fail to explicitly incorporate governance
variables or adequately address endogeneity, thereby poten-
tially biasing inference [15, 34, 35].

Moreover, the aggregation inherent in macro-level data
conceals critical disparities in healthcare access and outcomes
across socioeconomic strata. Bidani and Ravallion [36] em-
ploy poverty-disaggregated analyses to reveal that deprived
populations bear disproportionately worse health outcomes
yet benefit more from public health expenditures relative to
wealthier cohorts. This stratified impact is further substanti-
ated by Gupta et al. [13], who, through analysis of Demo-
graphic and Health Survey data spanning over seventy coun-
tries, affirm the differential effectiveness of public spending
across socioeconomic groups. These findings underscore the
salience of analyzing individual- and household-level data to
capture the nuanced distributional consequences of health
investments.

Within the Indian context, a constellation of studies inves-
tigates the public spending-health outcome nexus, with at-
tention to both aggregate and micro-level dimensions [17,
34-38]. Microdata analyses, notably by Farhani et al. [19],
illuminate a significant and positive association between
public spending and reductions in mortality probability, par-
ticularly salient among impoverished households. Conversely,
studies relying on aggregate datasets or broader samples often
report null or muted effects, reflective of rural-urban hetero-
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geneity, lagged expenditure effects, and unobserved con-
founders [34, 35]. The comprehensive body of research un-
equivocally indicates that mortality reductions and health
improvements result from intertwined factors, among which
public health expenditure stands out as an indispensable
driver. However, its effectiveness is critically contingent upon
governance quality and socioeconomic determinants that
shape resource allocation and service delivery efficacy. This
interplay necessitates employing sophisticated econometric
frameworks that accommodate multilevel governance indi-
cators, capture heterogeneity across states, and incorporate
individual-level stratification to rigorously estimate the true
impact of health spending.

Building on this foundation, the present study investigates
the distributional incidence of public health spending on
mortality probability across Indian states, incorporating key
contextual variables operating at the individual, household,
and state levels. Utilizing the latest nationally representative
individual-level data from the fifth round of the National
Family Health Survey [39], this paper employs a two-level
random intercept model that accounts for potential endoge-
neity and unobserved heterogeneity, thus addressing limita-
tions prevalent in prior analyses.

This study makes a distinct contribution to the growing
literature on public spending and health outcomes by placing
governance at the center of the analysis. Earlier work has
largely focused on cross-country comparisons of expenditure
and health indicators, often treating public spending as uni-
formly effective across regions. By contrast, this paper situ-
ates the analysis within India’s federal system, where states
differ widely in fiscal capacity, institutional strength, and
governance quality. The study seeks to answer four key
questions: Does public health expenditure significantly affect
mortality outcomes? Do these effects differ across states with
varying institutional capacity? To what extent does govern-
ance shape the relationship between spending and health?
And are there systematic differences in the benefits of
spending across age groups, gender, socio-economic strata,
and rural-urban populations?

The paper advances the literature in three important ways.
First, it draws on rich microdata from the National Family
Health Survey (NFHS-5) to capture subnational variation in
health outcomes, an aspect often hidden in country-level
studies. Second, it explicitly incorporates indicators of gov-
ernance quality, demonstrating how dimensions such as gov-
ernment effectiveness and rule of law influence the ability of
states to translate fiscal resources into mortality reductions. In
doing so, it moves beyond the expenditure—outcome debate to
show that institutional quality critically mediates the effec-
tiveness of spending. Third, it applies a multilevel probit
model with random intercepts and slopes to reveal heteroge-
neity both in baseline mortality risks and in the responsive-
ness of mortality to additional spending—an issue seldom
examined in the Indian context.

The structure of the paper is as follows: Section 2 details

169

the current landscape of public health spending and associated
health outcomes across Indian states. Section 3 delineates the
data sources, variable construction, and empirical strategy
employed. Section 4 presents the main findings alongside an
interpretive discussion of results. Finally, Section 5 concludes
by synthesizing the implications for policy and future research
directions.

2. Data and Methodology

2.1. Microdata

This study relies on unit-level data from the fifth round of
the National Family Health Survey (NFHS-5), conducted by
the International Institute for Population Sciences (lIPS),
India, during 2019-2021. The survey, covering all 28 states
and 8 Union Territories, provides comprehensive information
on various aspects of health and well-being. The dataset
contains details on reproductive health, women’s deci-
sion-making and autonomy, domestic violence, nutrition
outcomes for women and children, anaemia prevalence, pre-
school education, disability, sanitation access, death registra-
tion, menstrual hygiene practices, and other family welfare
indicators.

Although data collection faced disruptions due to the
COVID-19 pandemic, NFHS-5 successfully surveyed
636,699 households with a 98% response rate, including
724,115 women and 101,839 men. For the purposes of this
analysis, a subsample of 27,82,892 individuals from 606,270
households in 29 subnational units (28 states and the National
Capital Territory of Delhi) is used after excluding missing
observations. Union Territories are omitted because of una-
vailability of consistent data on public expenditure and gov-
ernance quality.

The primary dependent variable is mortality, measured as
whether a household member was reported alive or deceased
during the survey reference period. The household question-
naire captures information about all household members,
including those who died within two years prior to the survey.
Explanatory variables are drawn from three levels: individual,
household, and state. For deceased household members, only
age and sex are available, which are also used for the sur-
viving population. A complete list of variables used in this
study is provided in Table 1.

2.2. State-Level Data

State-level health expenditure, comprising both revenue
and capital outlays on medical and public health, is sourced
from the RBI Database on State Finances [40]. This measure
captures public spending by both Union and State govern-
ments at the state level. Expenditure on family welfare is
excluded, since the analysis focuses exclusively on
health-related spending.

While financial allocations are important, institutional
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quality also plays a critical role in shaping health outcomes.
Assessing governance, however, is complex because of its
subjective and multidimensional nature, especially in a het-
erogeneous country such as India, with wide variations in
socio-cultural, economic, and political contexts. To capture
this dimension, the study incorporates five governance indi-
cators compiled by the Public Affairs Center of India (PAI,
2019-20, the first such assessment at the subnational level):

1) Voice and Accountability: Citizen participation in gov-
ernance not just as recipients but as active agents of
change.

2) Government Effectiveness: Adequacy and quality of
public services, civil service capacity, and the effec-
tiveness of policy formulation and implementation.

3) Regulatory Quality: Government’s ability to design and
enforce policies and regulations that foster private sector
development and manage common resources efficiently.

4) Rule of Law: The extent of adherence to societal rules,
including contract enforcement, policing standards, and
maintenance of law and order.

5) Control of Corruption: The extent to which misuse of
public office for private gain whether petty, large-scale,
or through elite capture is curbed.

In addition, since out-of-pocket (OOP) payments remain
the predominant source of health financing in India, it is im-
portant to account for them. Although NFHS does not collect
OOP data, state-level estimates of annual per capita hospi-
talization expenditure are drawn from the Household Social
Consumption on Health Survey of the National Sample Sur-
vey Office [41], which is the latest available round. Finally, to
account for economic development, the study includes the
average per capita Net State Domestic Product for 2014-15 to

2018-19, obtained from the Ministry of Statistics and Pro-
gramme Implementation [40, 42], Government of India. The
complete set of variables considered in this study is summa-
rized in Table 1.

2.3. Estimation Strategy

To implement the analysis, a binary outcome variable was
constructed indicating whether an individual was reported
alive or deceased at the time of the survey. Consistent with the
theoretical framework, the study considers factors at three
levels - individual, household, and state - arranged in a hier-
archical structure (individuals nested within households,
which in turn are nested within states). In such a framework,
observations within the same cluster are not entirely inde-
pendent. Ignoring this dependency and applying a standard
regression model would yield biased results, since the as-
sumption of independent observations is violated due to spa-
tial autocorrelation within higher-level clusters [43]. A mul-
tilevel modeling approach is therefore necessary to account
for such group-level dependencies.

The analysis employs a multilevel probit model, specified
as a two-level random intercept framework. This structure
allows explanatory variables at both the individual/household
level and the state level to be included successively, thereby
capturing how state-level public health spending influences
the probability of mortality at the individual level. By mod-
eling random intercepts, the approach accounts for unob-
served heterogeneity across clusters while simultaneously
estimating the effects of explanatory variables at different
levels.

Table 1. Definition and definition of the variables considered in the present study.

Variable Definition

Dependent Variable
Dead the time of the survey

State Variables

The response is recorded as dead or alive at

Natural log of Average per
Capita Public Expenditure on
Health in the last five years

Natural log of average per
capita income in the last five
years

Natural log of average
out-of-pocket health ex-
penditure on hospitalization

Voice and Accountability

Per Capita Public Spending on Medical and
Public Health as given in state budget docu-
ments for year 2014-15 to 2018-19

Per capita income at the states for year
2014-15 to 2018-19

Per capita out-of-pocket health expenditure in
hospitalization in last 1 years prior to survey

The extent of participation in the governance
process
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Measurement Source
Bl_nary: 0 — Alive; 1 — Dead within 2 years NEHS 5
prior to the survey

. _ RBI
Continuous: In(In rupees) database
Continuous: In(In rupees) MoSPI

. o NSSO /
Continuous: In(in rupees) MoSPI
Continuous: Index value PAI
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Variable

Government effectiveness

Rule of law

Regulatory quality

Control of corruption

Household Variables

Rural
Wealth Quantile

Exposure to smoke

Definition

Adequacy and quality of public services

Having confidence in and abiding by the rules
of society

The ability of the Government to formulate
and implement sound policies and regulations

Prevention of exercising of public power and
authority for private gain

Location of stay of the respondent

Socio-economic condition of the households’
measured in terms of wealth quantiles

Exposure to smoke in the households

Access to flush toilets for the household

Access flush toilet

members
Hindu Religion of the households
Caste Social category of the households

Individual Variables
Age Group Age-group of the individual

Female Gender of the individual

Measurement Source
Continuous: Index value PAI
Continuous: Index value PAI
Continuous: Index value PAI
Continuous: Index value PAI
Binary: 0 — Urban; 1 — Rural NFHS 5
Qrdlnal: 1.— poorest; 2 — poor; 3 — middle; 4 — NFHS 5
rich; 5 — richest

Binary: 0 — No; 1 — Yes NFHS 5
CategorlcaI:_O — No; 1 — Flush toilet; 2 — other NFHS 5
types of latrines

Binary: 0 — Non-Hindu; 1 — Hindu NFHS 5
Categorical: 1 — General; 2 - Scheduled Caste;

3 — Scheduled Tribe; 4 — Other Backward NFHS 5
Classes

Categorical: 1 — 0-1 year; 2 - 1-5 years; 3 —

5-18 Years; 4 — 18-45 years; 5: 45-80 years; 6 NFHS 5
— 80+ years

Binary: 0 — Male; 1 — Female NFHS 5

Note: * Variables are taken in natural logarithm form in estimation model

This strategy not only controls for factors at the individual,
household, and state levels but also enables the examination
of whether mortality patterns differ significantly across states,
even after accounting for these covariates. Importantly, the
model can capture variation in the effect of specific predictors
across states, which is central to the present inquiry. Although
disaggregated data on health spending below the state level
(districts, households, or individuals) are not available, ana-
lyzing expenditure at the state level remains highly relevant
for policy, given that states are the principal agents of health

financing and service delivery in India.

Thus, the outcome variable of interest was a binary re-
sponse (dead or alive) Y;;of individual ‘i’ in the state ‘j’. It
takes a value 1 if the response was dead and O otherwise.
Assuming 'Y;;'to follow a Bernoulli distribution with proba-
bilities m;;: y;; ~ Bernoulli (1,m;;). Given that the proba-
bility that the individual ‘i’ is dead to be m; = p(y;; =
1|x, z), then the two-level mixed effect probit model can be
defined as:

Q_I(Rij) =y + @15 + a,G; + Zk(ﬂkxijk) + Zz(lzzﬂ) + Z(aklxijkzjl) + Ciuj + €k

Where ©7*(m;;) is the inverse cumulative distribution
function of the standard normal with ‘i’ and ‘j’ referring to the
individual and states (cluster), respectively. «, is the inter-
cept term referring to the probability of death of the reference
group, a, and a, are the marginal effect of public spending

on health and governance levels at the state level, respectively.

The set x and z are the individual/household and state-level
control factors, whereas C; is the cluster level corresponding
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to random effect ‘u;’, f and A are the vectors representing
coefficients of ‘k’ individual/ household and ‘I’ state-level
control factors. §y; represent the indirect or heterogeneous
effects of the interaction terms, and finally, €, is the error
term which is distributed as a standard normal with mean 0
and variance 1 and are independent of ‘u;’. The described
Model is estimated through a maximum likelihood estimator
(MLE) with standard errors clustered at the state level al-
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lowing adjustment for the conditional heteroskedasticity and
correlation among the observations within the state [44], and
the Model is estimated using meprobit command in the State
17." 1t should be noted that clustering at the state level also
takes care of any lower-level clustering, such as at the
household level [35].

2.4. Addressing Endogeneity Concerns

A key methodological challenge in this study is the poten-
tial endogeneity of public health expenditure. Public spending
may not be exogenous, since state-level health outcomes or
other unobserved factors can influence budgetary allocations
to health, leading to biased estimates. This suggests a possible

bi-directional relationship between health outcomes and
health spending. To address this, the study adopts an instru-
mental variable (1) approach, recognizing that the reliability
of IV estimates depends critically on the strength and validity
of the chosen instruments. Prior research indicates that health
spending is strongly conditioned by the fiscal capacity or
fiscal space of governments [19, 45]. States with greater fiscal
space typically allocate more resources to health. Accordingly,
Own Tax Revenue (OTR) is used as a proxy instrument, as it
expands fiscal space without directly influencing individual
mortality risk, making it a plausible instrument. In the Indian
context, [45] also employed OTR as an instrument when
examining the effect of health spending on infant mortality.

Table 2. Summary Statistics.

Variables

Death

Average per capita public expenditure on health in the last five years (INR)

Average per capita income in the last five years (INR)

Average out-of-pocket health expenditure on hospitalization (INR)

Natural log of average per capita public expenditure on health in the last five years

Natural log of average per capita income in the last five years

Natural log of average out-of-pocket health expenditure on hospitalization

Governance Parameters
Voice and Accountability
Government effectiveness
Rule of law

Regulatory quality
Control of corruption
Rural

Wealth quantiles

Poorest

Poorer

Middle

Richer

Richest

Exposure to smoke in the households
Access to toilet

No access

Flush toilet

Other types of toilets
Hindu

172

Mean Std. Dev. Min Max
0.028 0.165 0.000 1.000
1235 1112 490 6686
128799 66749 40715 423716
19124 6209 4754 30869
6.919 0.558 6.194 8.808
11.538 0.523 10525  12.892
9.790 0.403 8.467 10.338
-0.216 0.996 -1.789 2.073
-0.135 0.922 -1.897 2.045
-0.208 0.941 -2.799 1.368
0.112 1.005 -1.657 2.013
0.069 0.596 -1.602 1.370
0.762 0.426 0.000 1.000
0.228 0.419 0.000 1.000
0.215 0.411 0.000 1.000
0.204 0.403 0.000 1.000
0.189 0.392 0.000 1.000
0.164 0.370 0.000 1.000
0.283 0.450 0.000 1.000
0.187 0.390 0.000 1.000
0.663 0.473 0.000 1.000
0.150 0.357 0.000 1.000
0.773 0.419 0.000 1.000
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Variables

Caste
General
SC

ST

OBC

Age group
0-1 year
1-5 year
5-18 year
18-45 year
45-80 year
80+ years

Female

Note: Total sample size is 27,82,892.
Source: Authors’ estimates.

In addition to OTR, two further instruments are included:
state-level Sustainable Development Goal (SDG) perfor-
mance and the Ease of Doing Business (EoD) index. Both
are expected to influence government spending priorities but
are unlikely to directly affect individual mortality outcomes,
thereby strengthening the instrument set. From an estimation
standpoint, the study applies a two-step IV procedure, since
the meprobit command does not permit instrumental varia-
bles to be incorporated directly into the multilevel probit
framework. In the first stage, state-level public health ex-
penditure is predicted using OTR, SDG scores, EoD index,
and other covariates included in the mortality equation. In
the second stage, the predicted values of health spending
replace the observed expenditure variable in the mortality
model, ensuring consistent estimation of the marginal effect
of health spending. It is important to emphasize that valid
instruments must both (i) significantly explain the variation
in the endogenous regressor and (ii) remain uncorrelated
with the error term in the structural equation. Failure to sat-
isfy these conditions risks producing biased and unreliable
estimates [24].

3. Results and Discussion

Table 2 reports the descriptive statistics of the variables
used in the analysis. The overall probability of mortality in the
sample is around 3%. Average per capita public health ex-
penditure over the five-year period (2014-15 to 2018-19) is
estimated at Indian Rupee (INR) 1,235, though with striking
interstate disparities: ranging from as low as INR 490 in Uttar
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Mean Std. Dev. Min Max

0.227 0.419 0.000 1.000
0.202 0.402 0.000 1.000
0.188 0.390 0.000 1.000
0.383 0.486 0.000 1.000
0.019 0.136 0.000 1.000
0.067 0.250 0.000 1.000
0.236 0.425 0.000 1.000
0.398 0.489 0.000 1.000
0.263 0.440 0.000 1.000
0.017 0.131 0.000 1.000
0.502 0.500 0.000 1.000

Pradesh to as high as INR 6,686 in Arunachal Pradesh. Private
out-of-pocket expenditure on hospitalization per capita is
considerably higher at INR 19,124, with Arunachal Pradesh
recording the lowest (INR 4,754) and Punjab the highest (INR
30,869).

State-level income differences are also substantial. The
average per capita income in 2018-19 was INR 128,799,
varying between INR 40,715 in Bihar and INR 423,716 in
Goa. Consistent with expectations, wealthier states tend to
spend more on health from the public purse. On governance
indicators, the average scores for Voice and Accountability
(-0.216), Government Effectiveness (-0.135), and Rule of
Law (-0.208) fall below the mean benchmark, while Regula-
tory Quality (0.112) and Control of Corruption (0.069) are
slightly above average.

Turning to household-level characteristics, about 76% of
the sample population resides in rural areas, and 77% identify
as Hindus. Social group distribution shows that Other Back-
ward Castes account for 38% of individuals. Roughly 28% of
households are exposed to smoke, while 66% report access to
flush toilets and 15% to other forms of sanitation facilities. At
the individual level, the majority fall within the 18-45 years
age group (40%), followed by 45-80 years (26%) and 5-18
years (24%). The sample is nearly gender-balanced, with 50%
males and 50% females.

Table 3 presents the results from the two-level
mixed-effects probit model of mortality probability, with
state-level per capita public health expenditure (2014-15 to
2018-19 average) as the primary explanatory variable. Model
1 provides baseline estimates without addressing endogeneity,
while Models 2-6 incorporate corrections for endogeneity in
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public spending. The exogeneity test confirms that public
health spending is indeed endogenous, implying that ignoring
this issue would yield biased results. The weak instrument test
further validates that the instruments used (Own Tax Revenue
(OTR), SDG score, and the Ease of Doing Business index) are
both relevant and strong. Specifically, Model 2 presents a

bivariate specification, Model 3 incorporates governance
indicators, Model 4 controls for additional state-level covari-
ates, Model 5 adds household-level characteristics, and Model
6 presents the full model with all levels of controls. For in-
terpretation, the discussion emphasizes results from the full
specification i.e., Model 6.

Table 3. Public Spending on Health and Probability of Death.

Model 1 Model 2 Model 3
Probability of dead

Coeff. CSE Coeff. CSE Coeff. CSE
,fbi\\)/:r}iag];rffr Capita Public Expenditure on Health in last 0.095%**  0.027 -0.398%**  0.083 -0.398%**  0.082
Voice and accountability -0.016 0.013 -0.004 0.045
Government effectiveness -0.006 0.013 -0.031 0.062
Rule of law -0.006 0.008 0.026 0.048
Regulatory quality 0.012 0.009 -0.012 0.030
Control of corruption -0.008 0.015 -0.084 0.063
Average per capita income in last five years 0.024 0.030
Average out-of-pocket health expenditure on hospitalization -0.046 0.021
Rural -0.023***  0.007
Wealth quantiles (base: poorest)
Poorer -0.016***  0.007
Middle -0.044*** 0.008
Richer -0.072*** 0.011
Richest -0.144*** 0.012
Exposure to smoke in the households 0.017***  0.005
Access to toilet (base: No access)
Flush toilet -0.021***  0.008
Other types of toilets -0.023***  0.007
Hindu 0.022***  0.009
Caste (base: General)
SC 0.041***  0.008
ST 0.016** 0.010
OBC 0.010**  0.007
Age group (base: 0-1 year)
1-5 year -1.033***  0.034
5-18 year -1.351*** 0.037
18-45 year -1.264*** 0.032
45-80 year -0.507*** 0.025
80+ years 0.724***  0.030
Female -0.171*** 0.011
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Model 1 Model 2 Model 3
Probability of dead
Coeff. CSE Coeff. CSE Coeff. CSE
Constant -0.995***  0.030 -1.804*** 0.039 -1.812*** 0.039
var(_cons) 0.002 0.001 0.042 0.024 0.039 0.022
ICC 0.002 0.001 0.040 0.022 0.037 0.020
Log pseudolikelihood -294405 -354423 -354421
Model 4 Model 5 Model 6
Probability of dead
Coeff. CSE Coeff. CSE Coeff. CSE
;vaer;ige per Capita Public Expenditure on Health in last five L0.422%%%  0.069 0.991%%*  0.110 0114%*  0.054
Voice and accountability 0.018 0.015 0.069** 0.035 -0.014 0.014
Government effectiveness -0.017 0.024 -0.036 0.052 -0.005 0.016
Rule of law 0.003 0.017 -0.005 0.045 -0.010 0.011
Regulatory quality -0.015 0.016 -0.050 0.039 0.013 0.010
Control of corruption -0.016 0.021 -0.035 0.050 -0.013 0.017
Average per capita income in last five years 0.302***  0.060 0.748***  0.105 0.036 0.048
Average out-of-pocket health expenditure on hospitalization ~ -0.290***  0.077 -0.749***  0.131 -0.063 0.046
Rural 0.054***  0.007 -0.020***  0.007
Wealth quantiles (base: poorest)
Poorer -0.020***  0.007 -0.015**  0.007
Middle -0.035***  0.010 -0.044***  0.008
Richer -0.042***  0.011 -0.070***  0.011
Richest -0.052***  0.014 -0.141***  0.012
Exposure to smoke in the households 0.019***  0.005 0.018***  0.005
Access to toilet (base: No access) 0.000
Flush toilet 0.046***  0.009 -0.017** 0.008
Other types of toilets 0.059***  0.010 -0.017**  0.007
Hindu 0.047***  0.011 0.020** 0.009
Caste (base: General) 0.000
SC -0.040***  0.009 0.040***  0.008
ST 0.071***  0.013 0.029** 0.013
OBC -0.030***  0.010 0.009 0.007
Age group (base: 0-1 year) 0.000
1-5 year -1.033***  0.034
5-18 year -1.350***  0.037
18-45 year -1.263***  0.031
45-80 year -0.506***  0.025
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Model 4 Model 5 Model 6
Probability of dead

Coeff. CSE Coeff. CSE Coeff. CSE
80+ years 0.724***  0.030
Female -0.171***  0.011
Constant -1.903***  0.016 -1.974***  (0.042 -1.004***  0.031
var(_cons) 0.006 0.002 0.031 0.010 0.003 0.001
ICC 0.006 0.002 0.030 0.010 0.003 0.001
Log pseudolikelihood -354393 -354028 -294405

Note: Coeff. and CSE stand for meprobit coefficients and standard error clustered at state level. Model 1 allows the Endogeneity while Model
2 to Model 6 control for endogeneity issues. Wald test for exogeneity is rejected at 1% level. Weak instrument tests rejected at 1% level.
Hausman test between Model 1 and Model 6 provide support for Model 6 at 1% level. ***, ** and * represent significant at 1%, 5%, and 10%
respectively

Source: Author’s Estimations

Table 4. Indirect Effects of Governance through Public Spending on Probability of Death.

Voice and Accountability =~ Government effectiveness  Rule of law
Probability of dead

Coeff. CSE Coeff. CSE Coeff. CSE
g;/te;iei/g:;e;s(:apita Public Expenditure on Health in -0.101* 0.060 -0.102* 0.055 0.125% 0.054
Voice and Accountability -0.007 0.015 -0.025* 0.014 -0.013 0.014
Government effectiveness -0.011 0.016 0.012 0.017 -0.005 0.013
Rule of law -0.009 0.012 -0.008 0.011 0.009 0.013
Regulatory quality 0.015 0.012 0.014 0.010 0.008 0.010
Control of corruption -0.016 0.017 -0.015 0.018 -0.009 0.016
Public spending x<Voice and Accountability -0.027 0.025
Public spending < Government effectiveness -0.032** 0.015
Public spending <Rule of law -0.034** 0.015
Public spending < Regulatory quality
Public spending < Control of corruption
var(_cons) 0.003 0.001 0.002 0.001 0.002 0.001
ICC 0.003 0.001 0.002 0.001 0.002 0.001
Log pseudolikelihood -294404 -294402 -294403

Regulatory quality Control of corruption All
Probability of dead

Coeff. CSE Coeff. CSE Coeff. CSE
g\slte;ie?:;ejrfapita Public Expenditure on Health in -0.106%* 0.053 -0.114%* 0.054 0.098%  0.060
Voice and Accountability -0.021 0.015 -0.014 0.014 -0.016 0.016
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Regulatory quality

Probability of dead

Coeff.
Government effectiveness -0.001
Rule of law -0.005
Regulatory quality 0.010
Control of corruption -0.013
Public spending x<Voice and Accountability
Public spending < Government effectiveness
Public spending <Rule of law
Public spending < Regulatory quality 0.022
Public spending > Control of corruption
var(_cons) 0.002
ICC 0.002
Log pseudolikelihood -294404

Control of corruption All
CSE Coeff. CSE Coeff. CSE
0.014 -0.005 0.015 0.005 0.019
0.011 -0.009 0.010 0.007 0.014
0.010 0.013 0.010 0.013 0.013
0.017 -0.012 0.025 -0.006 0.023
-0.023 0.019
-0.031 0.027
-0.023* 0.014
0.017 -0.005 0.029
-0.002 0.042 -0.021 0.033
0.001 0.003 0.001 0.002 0.001
0.001 0.003 0.001 0.002 0.001
-294405 -294400

Note: Coeff. and CSE stand for meprobit coefficients and standard error clustered at state level. Estimates are obtained addressing for en-

dogeneity issues.
Source: Author’s Estimations

The findings provide robust evidence of a negative and
statistically significant association between public health
spending and mortality probability. In other words, higher
public spending is consistently associated with lower mortal-
ity at the individual level across Indian states. Moreover, the
magnitude of this effect is stronger when public spending is
treated as endogenous, suggesting that baseline estimates may
underestimate the true impact. With respect to governance,
the study does not find strong evidence of a direct effect of
governance quality on mortality, although the associations are
negative. However, two dimensions namely Government

Effectiveness and Rule of Law emerge as important mediators.

States with stronger institutions in these domains are more
successful in translating higher public health expenditure into
reduced mortality. For VVoice and Accountability and Control
of Corruption, the coefficients are negative but not statisti-
cally significant. Taken together, these results underscore that
while public spending is a critical determinant of mortality
reduction, the quality of governance conditions its effective-
ness. States with more capable and effective governments
achieve greater health gains from the same level of spending.
These findings align with earlier evidence in the literature
[25], reaffirming the dual role of resources and institutions in
shaping health outcomes.

In contrast to much of the cross-country evidence, this
study does not find a statistically significant effect of per
capita income on mortality probability. These results are
consistent with Farhani et al. [46], who also reported no im-
pact of per capita state domestic product on mortality once

individual- and household-level covariates were taken into
account. Unlike Farhani et al. [46], however, the present
analysis additionally fails to establish a significant relation-
ship between private out-of-pocket hospitalization expendi-
ture and mortality, though the association remains negative.

Instead, the findings highlight the importance of household
socio-economic position, as reflected in wealth quantiles.
Mortality probability declines steadily with improvements in
household wealth, suggesting that economic status at the
micro level is more relevant for health outcomes than aggre-
gate state income or private health spending. Interestingly,
mortality is found to be lower in rural areas compared to urban
areas: an opposite result to that of Farhani et al. [46]. A plau-
sible explanation is the expanded reach of rural health inter-
ventions in recent years, including the strengthening of the
National Rural Health Mission and related schemes. By con-
trast, urban health systems have received relatively less policy
attention. Municipalities, despite their critical role in ad-
dressing public health challenges such as sanitation, pollution,
road traffic injuries, and pandemic vulnerabilities, remain
institutionally weak, possibly contributing to higher mortality
in urban populations.

Basic sanitation access also emerges as a key determinant.
Households with flush or other toilet facilities show signifi-
cantly lower mortality probabilities, underscoring the
well-established link between the absence of sanitation, poor
hygiene, diarrheal infections, and higher health risks [47].
Similarly, exposure to household smoke is positively associ-
ated with mortality. Programs such as the Pradhan Mantri
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Ujjwala Yojana, which promote clean cooking fuel, represent
important policy responses, though behavioral shifts toward
sustained use of clean energy remain critical.

The analysis also reveals notable socio-religious and caste
differentials. Mortality probability is higher among Hindus
compared to non-Hindus, and among Scheduled Castes and
Scheduled Tribes relative to other social groups. Age patterns

conform to expectations, with the highest mortality observed
among infants (0-1 years) and the elderly (80+ years). With
respect to gender, males face higher mortality risks than fe-
males. However, the gender gap narrows as public health
spending increases, suggesting that higher investment in
public health infrastructure can mitigate gender disparities in
survival (Figure 1).

Adjusted Predictions of female with 95% Cls

Marginal Predicted Mean

—@— female=0
—@— female=1

6 6.25 6.5 6.75 7 7.25 75

7.75

T T T T T
8 825 85 875 9

Linear prediction

Figure 1. Public Spending and Predicted Mortality Probabilities across Gender.

Table 5 presents the results from the interaction analysis
between per capita public health spending and key so-
cio-demographic factors—place of residence (rural/urban),
household wealth (quantiles), age groups, and gender. This
framework allows us to examine whether the mortali-
ty-reducing effect of public spending is uniform or varies
across different subpopulations. The results indicate clear
heterogeneity across age groups and gender. Public health
expenditure has the strongest effect in reducing mortality
among young children (1-5 years), with smaller but still sig-
nificant benefits for school-age and working-age adults. By
contrast, spending shows little additional effect at very old
ages (80+), where mortality risks remain high due to
age-related conditions less responsive to public interventions.
Gender interactions suggest that women benefit slightly more
from public spending, contributing to a narrowing of the
mortality gap between men and women.
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By contrast, the interaction terms with wealth status and
location of residence are not statistically significant, implying
that the marginal effect of public spending is broadly similar
across rural and urban areas as well as across wealth quintiles.
Nonetheless, both factors retain strong and significant direct
effects: mortality is lower among wealthier households and in
rural areas relative to their counterparts. This suggests that
while the distributional incidence of public spending may not
differ systematically across these groups, underlying so-
cio-economic and spatial disparities continue to shape health
outcomes. Taken together, these findings suggest that the
benefits of public health spending are not evenly distributed
across the population. They are particularly pronounced for
children and to some extent for women, while socio-economic
and spatial inequalities persist largely through baseline dif-
ferences rather than through the way public spending oper-
ates.
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Table 5. Heterogeneous Effects of Public Spending on Probability of Death across Households and Individual Factors.

Rural Wealth Quantile Age Group Female All
Probability of dead
Coeff. CSE Coeff. CSE Coeff. CSE Coeff. CSE Coeff. CSE

Average per Capita Public Expenditure on

- . -0.113** 0.056 -0.126** 0.053 -0.164** 0.075 -0.099** 0.053 -0.175*** 0.066
Health in last five years

Voice and Accountability -0.014 0.014 -0.014 0.014 -0.014 0.014 -0.014 0.014 -0.014 0.014
Government effectiveness -0.005 0.015 -0.005 0.016 -0.004 0.015 -0.005 0.016 -0.004 0.015
Rule of law -0.010 0.011 -0.010 0.011 -0.008 0.010 -0.009 0.011 -0.008 0.011
Regulatory quality 0.013 0.010 0.013 0.010 0.012 0.010 0.013 0.010 0.012 0.010
Control of corruption -0.013 0.017 -0.013 0.017 -0.013 0.017 -0.013 0.017 -0.013 0.017

Average per capita income in last five years  0.036 0.048 0.038 0.048 0.036 0.048 0.036 0.048 0.038 0.047

Average out-of-pocket health expenditure on

LU -0.064 0.046 -0.065 0.045 -0.056 0.045 -0.063 0.046 -0.057 0.045
hospitalization

Rural -0.020*** 0.007 -0.019*** 0.007 -0.019*** 0.007 -0.020*** 0.007 -0.019*** 0.007

Wealth quantiles (base: poorest)

Poorer -0.015** 0.007 -0.016** 0.007 -0.015** 0.008 -0.015** 0.007 -0.016** 0.007
Middle -0.044*** 0.008 -0.045*** 0.008 -0.043*** 0.008 -0.044*** 0.008 -0.044*** 0.008
Richer -0.070*** 0.011 -0.071*** 0.010 -0.070*** 0.011 -0.070*** 0.011 -0.070*** 0.010
Richest -0.141*** 0.013 -0.142*** 0.012 -0.141*** 0.012 -0.141*** 0.012 -0.142*** 0.012

Age group (base: 0-1 year)

1-5 year -1.033*** 0.034 -1.033*** 0.034 -1.022*** 0.015 -1.032*** 0.034 -1.022*** 0.015
5-18 year -1.350*** 0.037 -1.351*** 0.037 -1.343*** 0.026 -1.350*** 0.037 -1.343*** 0.026
18-45 year -1.263*** 0.031 -1.263*** 0.031 -1.258*** 0.021 -1.263*** 0.031 -1.258*** 0.022
45-80 year -0.506*** 0.025 -0.506*** 0.025 -0.502*** 0.021 -0.506*** 0.025 -0.503*** 0.021
80+ years 0.724*** 0.030 0.724*** 0.030 0.724*** 0.031 0.724*** 0.030 0.724*** 0.031
Female -0.171*** 0.011 -0.171*** 0.011 -0.171*** 0.011 -0.172*** 0.009 -0.171*** 0.009
Public spending <Rural -0.002 0.021 0.013 0.017
Public spending x<Wealth quantiles (base:

poorest)

Poorer 0.006 0.011 0.007 0.011
Middle 0.001 0.016 0.006 0.015
Richer 0.030 0.020 0.037**  0.019
Richest 0.013 0.029 0.028 0.025

Public spending < Age group (base: 0-1 year)
1-5 year 0.194***  0.027 0.194***  0.026

5-18 year 0.102* 0.060 0.101* 0.060
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Rural Wealth Quantile Age Group Female All
Probability of dead
Coeff. CSE Coeff. CSE Coeff. CSE Coeff. CSE Coeff. CSE

18-45 year 0.110**  0.052 0.108**  0.053
45-80 year 0.028 0.058 0.026 0.059
80+ years -0.087 0.079 -0.088 0.080
Public spending =< Female -0.036*  0.022 -0.032 0.021
Constant

var(_cons)| 0.003 0.001 0.003 0.001 0.003 0.001 0.003 0.001 0.003 0.001
ICC 0.003 0.001 0.003 0.001 0.003 0.001 0.003 0.001 0.003 0.001
Log pseudolikelihood -294405 -294401 -294238 -294393 -294221

Note: Coeff. and CSE stand for meprobit coefficients and standard error clustered at state level. Estimates are obtained addressing for en-
dogeneity issues.
Source: Author’s Estimations

health spending differs regionally. By permitting both the
. intercepts and the coefficients of public spending to vary
4. Random Intercept and Slope Effects: randomly across states, the results reveal substantial interstate

Evidence from Indian States heterogeneity in the spending—mortality relationship. The

evidence for this heterogeneity is strong: the estimated

We now extend the analysis by examining the random in-  standard deviations of both the intercept and slope residuals

tercepts and slopes in relation to mortality probabilities. This are more than four times larger than their corresponding

approach allows us to capture not only the baseline variation  standard errors, confirming statistically significant variation
in mortality across states but also how the impact of public across Indian states (Table 6).

Table 6. Intercept and Slope Residuals.

Random effects Estimate Standard Error 95% LL 95% UL

States: Independent
sd(public spending) 0.213 0.056 0.127 0.357
sd(_cons) 0.172 0.035 0.116 0.257

Table 6 provides the variance components of the random show weaker or even negligible effects. Similarly, the stand-
effects model. The estimated standard deviation of the ran-  ard deviation of the random intercept is 0.172, with a confi-
dom slope for public health spending is 0.213, with a 95%  dence interval of 0.116-0.257. This indicates that baseline
confidence interval ranging from 0.127 to 0.357. Since the mortality risks, before accounting for spending, also vary
lower bound is well above zero, this confirms substantial significantly across states. Taken together, these variance
variation across states in how additional public spending  estimates validate that both starting points (intercepts) and
affects mortality. Some states derive much larger mortality responsiveness to spending (slopes) are far from uniform
reductions from each additional unit of spending, while others  across Indian subnational units.
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Figure 3. Random Slope Effects of Public Spending.
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Figure 2 illustrates these random intercept effects graph-
ically. States such as Punjab, Uttarakhand, and Kerala have
higher intercepts, indicating elevated baseline mortality
probabilities, while Himachal Pradesh, Rajasthan, and West
Bengal have lower intercepts, implying relatively better initial
health outcomes. These results are consistent with earlier
research [25, 48], which highlights that even after controlling
for individual and household characteristics, substantial
cross-regional disparities in health outcomes persist due to
demographic profiles, historical public health investments,
and institutional quality.

Figure 3 depicts the random slope effects of public health
expenditure. In almost all states, the slope is negative, confirming
that increased public spending reduces mortality probabilities.
However, the magnitude varies widely. For instance, Assam,
West Bengal, and Rajasthan show steep negative slopes, imply-
ing that additional spending translates into significant mortality
reductions. In contrast, states such as Kerala, Goa, and Telangana
display flatter slopes, suggesting smaller marginal gains. This
heterogeneity resonates with the findings of Farahani et al. [46],
who show that the effect of health spending is conditional on
governance, and Barenberg et al. [45], who argue that states with
stronger fiscal capacity and administrative effectiveness realize
more benefits from public expenditure.

The broader implication of these results is that public
spending works, but not equally everywhere. States differ not
only in their baseline mortality (intercepts) but also in their
efficiency in converting spending into health gains (slopes).
As Makuta & O’Hare [24] observed in Sub-Saharan Africa,
“money matters, but institutions matter more.” In the Indian
case, this means that central transfers alone cannot close
mortality gaps; state-level governance capacity and health
system efficiency must also be strengthened to ensure that
higher spending translates into real survival gains.

5. Conclusion

This study examined the effect of public health spending
on mortality in India, using a multilevel probit framework
with individual, household, and state-level covariates. By
addressing potential endogeneity and explicitly modeling
random intercepts and slopes, the analysis demonstrates that
higher public spending reduces mortality probabilities.
However, the benefits are uneven: baseline mortality risks
and the responsiveness to spending vary significantly across
states, reflecting both structural disparities and differences in
institutional capacity.

The results highlight several important findings. Aggregate
income and private out-of-pocket spending do not exert a
significant effect on mortality, but household socio-economic
status, sanitation access, and exposure to household smoke are
strong predictors. Mortality risks are higher among Scheduled
Castes/Scheduled Tribes and Hindus relative to other groups,
and among infants (0-1 years) and the elderly (80+ years).
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Men face higher mortality probabilities than women, though
this gender gap narrows with greater public health spending.
Interestingly, mortality is found to be lower in rural areas
compared to urban areas, suggesting that recent expansions of
rural health programs have been effective, while urban health
systems remain underdeveloped.

At the state level, the interaction analysis shows that the
effect of spending is broadly similar across rural-urban loca-
tions and wealth groups but varies significantly across age
groups and gender. Random intercepts reveal wide disparities
in baseline mortality across states, while random slopes con-
firm that the marginal effect of public spending differs sharply
across regions. These findings are consistent with earlier
evidence that institutional quality mediates the effectiveness
of health spending. In particular, government effectiveness
and rule of law appear to be critical channels through which
spending translates into survival gains.

The contributions of this paper are threefold. First, it uses
large-scale microdata (NFHS-5) to analyze health spending
effects within India’s federal system, uncovering heterogene-
ity that national-level analyses obscure. Second, it integrates
governance quality directly into the analysis, showing that
institutional dimensions condition the impact of fiscal alloca-
tions. Third, it employs random effects to identify variation in
both baseline mortality and the responsiveness of spending:
an aspect rarely examined in the Indian context.

The study also has limitations. Reliance on cross-sectional
data constrains causal inference and prevents examination of
dynamic feedback between health and spending. Data limita-
tions preclude district-level analysis, masking possible in-
tra-state variation. The mortality measure is broad and not
disaggregated by cause, limiting insights into differential
effects on communicable versus non-communicable diseases.
Finally, while instrumental variables were used, the com-
plexity of budgetary decisions means some residual endoge-
neity may remain.

Despite these caveats, the findings yield clear policy impli-
cations. India’s public health spending is far below interna-
tional benchmarks and the goals of the National Health Policy
(2017), making higher allocations urgent. Yet increasing
spending alone is not enough; improvements in governance,
transparency, and implementation capacity are essential to
ensure effective use of resources. Policy priorities must also
shift to address the growing burden of non-communicable
diseases, while urban health systems, often neglected, require
urgent strengthening. For the Union government and the Fi-
nance Commission, the evidence highlights a dual challenge:
bridging fiscal gaps through enhanced transfers while also
incentivizing governance reforms that improve states’ ability to
translate resources into health outcomes.

Abbreviations

IPS International Institute for Population Sciences


http://www.sciencepg.com/journal/hep

International Journal of Health Economics and Policy

http://www.sciencepg.com/journal/hep

IMR Infant Mortality Rate

INR Indian Rupee

MDGs  Millennium Development Goals
MMR Maternal Mortality Ratio

NFHS National Family Health Survey
OOoP Out-of-pocket

OTR Own Tax Revenue

PAI Public Affairs Center

SDGs Sustainable Development Goals

Acknowledgments

Author acknowledges the constructive comments received
from the anonymous reviewer. This study is largely an out-
come of a research project supported by Indian Council for
Social Sciences Research grant no.
02/74/0BC/2021-22/ICSSR/RP/MJ. However, the responsi-
bility of the facts stated, opinions expressed, and the conclu-
sions drawn is entirely that of the author.

Author Contributions

Bhabesh Hazarika: Conceptualization, Data curation,
Formal Analysis, Funding acquisition, Investigation, Meth-
odology, Supervision, Validation, Writing — original draft,
Writing — review & editing

Ankit Singh: Data curation, Investigation, Validation,
Writing — original draft, Writing — review & editing

Conflicts of Interest

The authors declare no conflicts of interest.

References
[1] Noy, S., & Sprague-Jones, J. (2016). Comparative dynamics of
public health spending: Re-conceptualizing delta-convergence
to examine OECD and Latin America. International Journal of
Comparative Sociology, 57(6), 425-448.

[2] Bhargava, A., Jamison, D. T., Lau, L. J., & Murray, C. J.
(2001). Modeling the effects of health on economic growth.

Journal of Health Economics, 20(3), 423-440.

[3] Strittmatter, A., & Sunde, U. (2013). Health and economic
development—evidence from the introduction of public health

care. Journal of Population Economics, 26(4), 1549-1584.

[4] MoHFW (2024). Annual Report 2023-24. Department of
Health & Family Welfare, Ministry of Health & Family Wel-
fare, Government of India. Accessed from
https://www.mohfw.gov.in/sites/default/files/Annual%20Rep

0rt%202023%2024%20DoHFW%20English_0.pdf

[5] SRS (2025 a). Sample Registration System (SRS)-Special
Bulletin on Maternal Mortality in India 2021-23 India, 2025.

Govt. of India.

183

(6]

(7]
(8]

(9]

[10]

[11]

[12]

[13]

(14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

SRS (2025 b). Sample Registration System (SRS)- Bulletin
2023 Volume 58-1, Govt. of India.

MoF (2025). Union Budget 2025-26. Govt. of India.

Economic Survey (2025). Economic Survey 2024-2025. Govt.
of India.

Zhou, M., Wang, H., Zeng, X., Yin, P, Zhu, J., Chen, W.,... &
Liang, X. (2019). Mortality, morbidity, and risk factors in
China and its provinces, 1990-2017: a systematic analysis for
the Global Burden of Disease Study 2017. The Lancet,
394(10204), 1145-1158.

WHO (2022). World Health Statistics 2022: Monitoring
Health for the SDGs, Sustainable Development Goals. Geneva:
World Health Organization.

Jan, A, Gupta, M., & Aftaab-Ul-Maroof, S. (2025). Impact of
Government Health Expenditure on Maternal Mortality: An
Appraisal of South-Asian-Economies. INQUIRY: The Journal
of Health Care Organization, Provision, and Financing, 62,
00469580251339069.

Bagepally, B. S., Kumar S, S., & Sasidharan, A. (2024).
Evaluating health expenditure trends and disease burden in
India: A cost per DALY approach. Clinico Economics and
Outcomes Research, 187-196.

Gupta, S., Verhoeven, M., & Tiongson, E. R. (2003). Public
spending on health care and the poor. Health Economics, 12(8),
685-696.

Edeme, R. K., & Olisakwe, O. (2019). Public health expendi-
ture, economic growth and health outcomes in Nigeria. Inter-
national Journal of Public Policy and Administration Research,
6(1), 23-32.

Das, T. (2024). The puzzle of public health expenditure and
healthcare outcomes in Indian states. Social Science & Medi-
cine, 350, 115235.

Rana, R. H., Alam, K., & Gow, J. (2018). Health expenditure,
child and maternal mortality nexus: a comparative global analy-
sis. BMC International Health and Human Rights, 18(1), 1-15.

Kim, S., & Wang, J. (2019). Does quality of government matter in
public health? Comparing the role of quality and quantity of Gov-
ernment at the National Level. Sustainability, 11(11), 3229.

Houeninvo, H. (2022). Impact of public health expenditure on
health outcomes in Sub-Saharan Africa. African Development
Review, 34(1), 45-59.

Farahani, M., Subramanian, S. V., & Canning, D. (2010).
Effects of state - level public spending on health on the mor-
tality probability in India. Health Economics, 19(11),
1361-1376.

Musgrove, P. (1996), Public and private roles in health: Theory
and financing patterns, Health, Nutrition and Population (HNP)
Discussion Paper, World Bank, Washington D. C.

Filmer, D., & Pritchett, L. (1999). The impact of public
spending on health: does money matter? Social Science &
Medicine, 49(10), 1309-1323.


http://www.sciencepg.com/journal/hep

International Journal of Health Economics and Policy

http://www.sciencepg.com/journal/hep

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Osakede, U. A. (2021). Public health spending and health
outcome in Nigeria: the role of governance. International
Journal of Development Issues, 20(1), 95-112.

Tanaka, T., Okamoto, S., & Canning, D. (2022). National
Health Spending, Health-Care Resources, Service Utilization,
and Health Outcomes. American Journal of Epidemiology,
191(3), 386-396.

Makuta, I., & O’Hare, B. (2015). Quality of governance, public
spending on health and health status in Sub Saharan Africa: a
panel data regression analysis. BMC public health, 15(1), 1-11.

Rajkumar, A. S., & Swaroop, V. (2008). Public spending and
outcomes: Does governance matter? Journal of Development
Economics, 86(1), 96-111.

Bj&kman, M., & Svensson, J. (2009). Power to the people:
evidence from a randomized field experiment on communi-
ty-based monitoring in Uganda. The Quarterly Journal of
Economics, 124(2), 735-7609.

Mohanty, R. K., & Bhanumurthy, N. R. (2021). Assessing
public expenditure efficiency at the subnational level in India:
Does governance matter? Journal of Public Affairs, 21(2),
e2173.

Bunyaminu, A., Mohammed, 1., Yakubu, I. N., Shani, B., &
Abukari, A. L. (2022). The effect of health expenditure on
average life expectancy: does government effectiveness play a
moderating role?. International Journal of Health Governance,
(ahead-of-print).

Rahman, M. M., Dyuti, T. I., Tareque, M., & Alnour, M.
(2025). Health expenditure, governance and SDG3 nexus: a
longitudinal analysis in BRICS economies. Globalization and
Health, 21(1), 18.

Bokhari, F. A., Gai, Y., & Gottret, P. (2007). Government
health expenditures and health outcomes. Health Economics,
16(3), 257-273.

Anyanwu, J. C., & Erhijakpor, A. E. (2009). Health expendi-
tures and health outcomes in Africa. African Development
Review, 21(2), 400-433.

Novignon, J., Olakojo, S. A., & Nonvignon, J. (2012). The
effects of public and private health care expenditure on health
status in sub-Saharan Africa: new evidence from panel data
analysis. Health Economics Review, 2(1), 1-8.

Lin, R. T., Chien, L. C., Chen, Y. M., & Chan, C. C. (2014).
Governance matters: an ecological association between gov-
ernance and child mortality. International Health, 6(3),
249-257.

Deolalikar, A. (2005). Attaining the Millennium Development
Goals in India: How Likely and What Will it Take to Reduce
Infant Mortality, Child Malnutrition, Gender Disparities and
Hunger-Poverty and to Increase School Enrollment and
Completion? Oxford University Press: New Delhi.

Bhalotra, S. (2007). Spending to save? State health expenditure
and infant mortality in India. Health Economics, 16(9),
911-928.

184

[36]

[37]

(38]

[39]

[40]

(41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

Bidani, B., & Ravallion, M. (1997). Decomposing social in-
dicators using distributional data. Journal of Econometrics,
77(1), 125-139.

Das Gupta, M., & Rani, M. (2004). India’s public health sys-
tem: how well does it function at the national level? Policy
Research Working Paper 3447, World Bank, Development
Research Group, Public Services Team.

Deolalikar, A. B., Jamison, D. T., Jha, P., & Laxminarayan, R.
(2008). Financing health improvements in India. Health Affairs,
27(4), 978-990.

IIPS (2022). National Family Health Survey (NFHS - 5), 2019-
21 India Report. International Institute for Population Sciences,
Mumbai, India. Accessed from
http://rchiips.org/nfhs/NFHS-5Reports/NFHS-5_INDIA_REP
ORT.pdf

RBI (2021). State Finances: A Study of Budgets of 2021-22.
Reserve Bank of India. Accessed from
https://rbidocs.rbi.org.in/rdocs/Publications/PDFs/STATEFIN
ANCE?2021227C651261B0DD463396E448E1D6528D88.PD
F

MoSPI (2019). Social Consumption in India: Health, NSS 75th
Round. Govt. of India.

MoSPI (2023). State Domestic Product and other aggregates,
2011-2012 series. Accessed from
https://view.officeapps.live.com/op/view.aspx?src=https%3A
%2F%2Fmospi.gov.in%2Fsites%2Fdefault%2Ffiles%2Fpress
_releases_statements%2FState_wise_SDP_01082025N .xIs&
wdOrigin=BROWSELINK

Hox, J. J. (2010). Multilevel Analysis: Techniques and Ap-
plications. Routledge.

Cameron, A. Colin, & Trivedi, Pravin K. (2022). Microe-
conometrics Using Stata (2nd ed., Volumes | & II). College
Station, TX: Stata Press.

Barenberg, A., Becher, M., & Friederich, H. (2015). Fiscal
space matters: The role of fiscal health in public spending de-
cisions. Public Budgeting & Finance, 35(4), 25-45.

Farahani, M., Subramanian, S. V., & Canning, D. (2009). The
effect of changes in health sector resources on infant mortality
in the short-run and the long-run: a longitudinal econometric
analysis. Social Science & Medicine, 68(11), 1918-1925.

WHO (2025). WHO Global Water, Sanitation and Hygiene
Annual Report 2024. Geneva: World Health Organization.

Wagstaff, A. (2009). Social Health Insurance vs. Tax-Financed
Health Systems—Evidence from the OECD. Policy Research
working paper no. WPS 4821. Accessed from
https://openknowledge.worldbank.org/entities/publication/325
f90cd-0259-5eb9-hcaa-b1lcd916a8a23

! meprobit fits mixed-effects models for binary or binomial responses. The conditional
distribution of the response given the random effects is assumed to be Bernoulli, with
success probability determined by the standard normal cumulative distribution function.


http://www.sciencepg.com/journal/hep

