
ARTICLE

Political determinants of health: (re) examining the role
of governance in reducing maternal mortality

Chhavi Tiwari1†, Neha Jain2†, Srinivas Goli3*† and Parul Puri4,5

1Institut national d’études démographiques, 9 Course des Humanités, Aubervillers, Campus Condorcet, 93300 Aubervilliers-
Paris, France;, 2Indian Institute of Foreign Trade, New Delhi, India, 3Department of Fertility and Social Demography,
International Institute for Population Sciences, Deonar, Mumbai-400 088, India, 4Department of Survey Research and Data
Analytics, International Institute for Population Sciences, Mumbai, India and 5Research Fellow, The George Institute for
Global Health, New Delhi, India
*Corresponding author. Email: srinivasgoli@iipsindia.ac.in

(Received 26 March 2022; revised 29 January 2023; accepted 11 February 2023; first published online 30 March 2023)

Abstract
Given change in the universal developmental agenda and the quality of governance in the last two dec-
ades, this paper re-examines the relationship between governance, health expenditure and maternal mor-
tality using panel data for 184 countries from 1996 to 2019. By employing the ‘dynamic panel data
regression model’, the study reveals that a one-point improvement in the governance index decreases
maternal mortality by 10–21%. We also find that good governance can better translate health expenditure
into improved maternal health outcomes through effective allocation and equitable distribution of avail-
able resources. These results are robust to alternative instruments, alternative dependent variables (such as
infant mortality rate and life expectancy), estimation by different governance dimensions and at the sub-
national level. Additional findings using ‘Quantile regression’ estimates show that the quality of govern-
ance matters more than the health expenditure in countries with a higher level of maternal mortality.
While the ‘Path regression’ analysis exhibits the specific direct and indirect mechanisms through which
the causal inference operates between governance and maternal mortality.
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1. Introduction
…. medicine is a social science, and politics is nothing but medicine on a grand scale. Virchow
(1848: 2) cited in Taylor and Rieger (1985)

Can we advance governance as a leading political determinant of health? Our study addresses this
larger question using a worldwide cross-country dataset to examine the role of governance in
shaping maternal mortality ratio (MMR – the ratio of the number of deaths due to complications
from pregnancy or childbirth per 100,000 live births). The significance of governance has been
highlighted by economists, largely for its role in improving economic performance (Hall and
Jones, 1999). In tune with this view, research in development studies has emphasized the influ-
ence of good governance on social outcomes, such as education and health (Pritchett and
Summers, 1996; Filmer and Pritchett, 1999). Building on this, a small but growing number of
studies have been investigating the association between governance and multiple health indicators
(Berger and Messer, 2002; Gupta et al., 2002; Anyanwu and Erhijakpor, 2009; Gani, 2009; Arthur
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and Oaikhenan, 2017; Abbas and Awan, 2018). Such literature has also influenced global devel-
opmental agendas. Further, the emergence of COVID-19 has strengthened the role of governance
in health care.

The last two decades of universal development agendas, specifically with the United Nations
platform, Millennium Development Goals (MDGs) and Sustainable Development Goals (SDGs),
have brought significant changes in global health priorities, health care spending and governance.
SDGs have redefined global health problems in a much broader and inclusive manner, provided
new norms and demanded political and institutional commitments to handle global health chal-
lenges (McIntyre et al., 2017; Montoya-Williams and Fuentes-Afflick, 2019). Despite these new
developments, there are differences in health care and outcomes across countries, particularly
in the maternal mortality ratio.

MMR is one of the most sensitive health indicators. It reflects the status of the national health
system and the level of human development in a country (Sajedinejad et al., 2015). A higher level
of maternal mortality reflects inequities in access to health services, poor health care and educa-
tion quality and maternal malnutrition (Molla et al., 2015; Goli et al., 2022). The latest data also
reveals that regardless of the reduction in MMR, notable differences are observed across the
regions (Figure 1). For instance, the global MMR has declined by 38%, from 342 deaths to
211 deaths per 100,000 live births between 2000 and 2017. However, the progress is still falling
short of the required levels to reach the SDG target 3.1: ‘to reduce the global MMR to less than 70
per 100,000 live births by 2030’. Besides, there are significant disparities in the levels and rate of
decline in MMR across world regions. In particular, the level of MMR is unacceptably high in
parts of Africa (notably Sub-Saharan Africa) and South Asia, accounting for around 86% of
maternal deaths worldwide.

One possible explanation for such heterogeneous progress across countries could be that
‘health is a political choice’, and political philosophies across the countries differ significantly,
impacting commitment to public healthcare spending and health outcomes (Kickbusch, 2015).
Recent literature recognizes that apart from the socioeconomic factors that determine the health
and well-being of human populations across countries, public health expenditure and the quality
of governance are the most important political factors contributing to improving health outcomes
(Arthur and Oaikhenan, 2017; Langnel and Buracom, 2020; Ibukun, 2021).

While some studies have found a positive impact of health expenditure on various health out-
comes (Berger and Messer, 2002; Gupta et al., 2002; Anyanwu and Erhijakpor, 2009; Gani, 2009;
Mishra and Newhouse, 2009; Yousuf, 2012; Arthur and Oaikhenan, 2017; Abbas and Awan,
2018), in sharp contrast, Kizhakethalackal et al. (2013) established that health aid loses its effect-
iveness at relatively higher quantiles of infant mortality. Studies by Bayati et al. (2013) for the East
Mediterranean region from 1995 to 2007 also reached the same conclusion. Therefore, the exist-
ing literature suggests mixed evidence for the impact of health spending on health outcomes due
to the omission of a critical variable, particularly the quality of governance which has a confound-
ing relationship with public health expenditure.

Similarly, multiple studies have addressed the question of whether better governance helps in
reducing maternal mortality. However, some of the major limitations of these studies are that they
either focused on one specific dimension of governance (Manandhar et al., 2004; Faguet and Ali,
2009; Holmberg and Rothstein, 2011; Muldoon et al., 2011; More et al., 2012; Hamal et al., 2018)
or conducted only cross-sectional analyses in most cases and thereby ignored changing dynamics
of governance quality across countries over time (Sajedinejad et al., 2015; Ruiz-Cantero et al.,
2019). Some of them were also limited in geographical scope (Manandhar et al., 2004; Faguet
and Ali, 2009; More et al., 2012; Hamal et al., 2018; Chimere et al., 2019) and methods
(Sajedinejad et al., 2015; Bishai et al., 2016; Kim and Wang, 2019), and therefore, could not iden-
tify the pathways critical for effective designing of channels to act on reduction of MMR (Ciccone
et al., 2014; Hall et al., 2021). Therefore, this study fills critical gaps by re-examining the links
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between the quality of governance, health expenditure and MMR drawing on cross-country panel
data of 186 countries over 1996–2019 covering the transition period from MDGs to SDGs.

1.1 Contribution of the study

In the context of ever-changing political philosophies and governance quality across countries, using a
more comprehensive definition of governance based on the World Governance Indicators (WGI), this
is the only recent study to examine the role of governance in the reduction of MMR. In contrast to the
previous studies, the present study systematically employs multiple empirical tests and, more import-
antly, draws the mechanisms through which the quality of governance influences MMR. In particular,
this study makes important contributions on the methodology front: (1) We cautiously check for the
interaction of health expenditure with the governance quality along the lines of Doucouliagos et al.
(2021), Bousmah et al. (2016) and Makuta and O’Hare (2015) to ascertain previous finding if the
negative effects of health expenditure on maternal mortality reduction are robustly conditioned on
the level of governance quality of a country? (2) We account for potential endogeneity issues by
employing the Arellano-Bover/Blundell-Bond system estimator for the dynamic panel model, follow-
ing the previous literature (Mishra and Newhouse, 2009; Roodman, 2009; Tarverdi and Rammohan,
2017). The robustness of the results is checked by taking alternative instruments. (3) We have
employed Quantile Regression estimates to check the consistency of the results across all levels of
MMR, keeping with the literature stimulated by Kizhakethalackal et al. (2013). (4) We explored
the direct and indirect mechanisms through which governance affects maternal mortality using a
Path Regression Analysis based on Structural Equation Modeling (SEM). Therefore, our focus on gov-
ernance, health expenditure and MMR complement this significant but under-searched area.

Our study throws up several insightful results. (1) Dynamic panel estimates suggest that a
point improvement in the governance index decreases maternal mortality by 10–21%. (2) The
Quantile Regression estimates further reveal that health expenditure is effective in countries

Figure 1. Trends in Maternal Mortality Ratio (MMR) by region.
Source: World Health Organization, UNICEF, United Nations Population Fund and the World Bank.
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with lower levels of MMR. Nevertheless, in countries suffering from higher levels of MMR, gov-
ernance matters more for the effectiveness of health expenditure. (3) Finally, using Path
Regression Analysis, we found that governance, directly and indirectly, is related to MMR through
other socioeconomic correlates.

The rest of the paper is organized as follows. Section 2 reviews the relevant literature. Section 3
provides the data description and summary statistics. The empirical strategy is presented in
Section 4. Section 5 discusses the estimation results and carries out robustness checks. Section
6 presents our concluding remarks.

2. Literature review
There is substantial cross-national, quantitative evidence to suggest that good governance or state
capacity (broadly defined) has an independent effect on various health outcomes and mediates its
effect through health expenditure to achieve better health outcomes (Brieba, 2018). Klomp and de
Haan (2008) used a cross-sectional analysis of 101 countries from 2000–2005. However, they did
not find any direct effect of governance on health outcomes but an indirect positive effect via
income and quality of the healthcare sector. Another study by Rajkumar and Swaroop (2008)
found that in countries with good governance, a one percentage point rise in the share of public
health spending in GDP lowers the mortality rate among the under-5s by 0.32%. In contrast, such
a relationship does not exist in countries with weak governance. Farag et al. (2013) have also
shown a significant effect of health spending in reducing infant and under-five mortality for
133 low- and middle-income countries, conditional on good governance. Hu and Mendoza
(2013) have affirmed the importance of public spending on healthcare and quality of governance
to improve child mortality rates for 136 countries during 1960–2005. Using two-stage least
squares, the study by Makuta and O’Hare (2015) found a significant impact of governance quality
on the effectiveness of public health spending in child mortality in panel data of 143 countries in
sub–Saharan Africa over 1996–2011. Another study by Emamgholipour and Asemane (2016) for
27 OECD countries from 1996 to 2016 revealed that governance quality reduces under-5 mortal-
ity using the generalized method of moments (GMM).

Similarly, Bousmah et al. (2016) highlighted the role of the quality of institutions in the effi-
cacy of health expenditure on health outcomes in a panel data set of 18 countries from the Middle
East and North Africa region over 1995–2012. Tarverdi and Rammohan (2017) found a negative
association between governance and child mortality using the system GMM dynamic panel,
quantile and semiparametric regression in a cross-country dataset. Akinlo and Sulola (2019)
showed no significant improvement in under-5 mortality in sub-Saharan Africa, possibly due
to a high level of corruption. The study by Langnel and Buracom (2020) showed that the effect-
iveness of health expenditure on infant mortality depends on the administrative capacity of 32
sub-Saharan African (SSA) countries from 2000 to 2015, after accounting for potential endogene-
ity issues using a system-generalized method of the moment. Doucouliagos et al. (2021), based on
panel data for 96 recipient countries for the 2002–2015 period, reassured the importance of gov-
ernance in the effectiveness of health aid in reducing infant mortality. Another study by Ibukun
(2021) also concluded that countries with a higher quality of governance get more benefit from
their public health expenditure for all forms of outcomes of health, namely, infant mortality,
under-five mortality and life expectancy in 15 West African countries between 2000 and 2018.

While there are many studies on the determinants of infant, under-5 and child mortality rates,
there has not been much work on the relationship between ‘governance and MMR’. Below we
have reviewed the salient findings of previous studies linking governance and MMR and pre-
sented them in Table 1. These studies can be categorized into two parts, one set of studies ana-
lyzing a specific process or structure within local governance while the other compares
national-level governance indices between countries over time, demonstrating the breadth of
extant research on governance. The first set of studies that have tried to highlight the mechanisms
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Table 1. Summary of findings from previous studies on the Impact of Governance on Maternal Mortality Ratio (MMR)

Studies Period Sample Method Governance Construct Association with MMR

Ciccone et al.
(2014)

1984–2012 30 studies Review of literature The definition of governance is
complex and widely debated
across studies.

Most, but not all, studies indicated
significant and positive associations
between governance and health
outcomes

Studies analyzing local governance or specific process

Manandhar
et al. (2004)

2001–2003 Nepal, 1 district Intervention and Control
Clusters

Community-based, participatory
health intervention

Participatory health intervention led to
80% reduction in maternal
mortality

Faguet and Ali
(2009)

2005 Two
sub-districts
in
Bangladesh

Quantitative and qualitative
research methods
applied to collect data
from respondents

Decentralization reform Sub-district with better local
governance had considerably more
success in reducing its maternal
mortality

More et al.
(2012)

2006–2009 India Cluster Randomized
Controlled Trial

Community-based women’s groups
initiative

No significant effect of the use of
community-based women’s groups
on maternal health outcomes.

Hamal et al.
(2018)

2014–15 Gujarat, India Qualitative research through
in-depth interviews and
focus group discussions

Social accountability mechanisms
in the government and civil
society

Social accountability mechanisms
influenced structural determinants
such as governance which improved
maternal health outcomes

Bhalotra et al.
(2022)

1990–2015 183 countries de Chaisemartin and
D’Haultfoeuille (2020)
estimator

Gender Quotas and Women’s Share
in Parliament

Gender quota legislation leads to
sustained reductions of 8–12% in
maternal mortality

Studies analyzing national-level governance indexes

Muldoon et al.
(2011)

2008 136 Linear Mixed Effect
Regression Model

Corruption index Having a less corrupt government is
one of the protective determinants
of MMR

Holmberg and
Rothstein
(2011)

2002–2003 45–180 countries Multivariate Regression
Analysis

Quality of Government (QoG)
defined by rule of law,
government effectiveness and
corruption perception index.

Significant and positive relationship
between quality of government and
maternal mortality
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Sajedinejad
et al. (2015)

2010 179 Pearson correlation
coefficients and Multiple
Regression Model

Worldwide Governance Indicators
(WGI)

Governance significantly (β =−0.28***)
affect maternal mortality

Bishai et al.
(2016)

1990–2010 146 Multivariate regressions World Governance
Indicators (WGI)

Economic growth and governance
accounted for only 2–20% of the
observed level of maternal
mortality improvements

Chimere et al.
(2019)

2002–2015 31 sub-Saharan
African
countries

Driscoll and Kraay Fixed
Effect Model

World Governance
Indicators (WGI)

Governance improves maternal
mortality (by −0.06% points)

Kim and Wang
(2019)

2013–15 148–194 Newey–West standard
Errors regression model

WGI (except for ‘political stability
and absence of violence/
terrorism variables’)

Regulation quality had a positive
impact on maternal mortality

Ruiz-Cantero
et al. (2019)

2015 174 Correlation and Logistic
regression

World Governance
Indicators (WGI)

Different governance indicators were
significantly and negatively related
to MMR.

Hall et al. (2021) 1996–2020 145 Logistic model World Governance
Indicators (WGI)

Positive effect of governance on
maternal survival in low income
countries

Source: Authors’ compilation.
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through which governance may influence MMR, such as enhanced community engagement,
health system decentralization and social accountability, have been particularly region specific.
For instance, Manandhar et al. (2004) constructed a governance indicator by looking at the
impact of a community-based, participatory health intervention on MMR and found significant
reductions in MMR in the rural Makwanpur district of Nepal. Another district-level study by
Faguet and Ali (2009) revealed the positive impact of a decentralized health system (capturing
better local governance) in reducing maternal mortality in Bangladesh. The study by More
et al. (2012) found no significant effect of using community-based women groups’ initiatives
on maternal health outcomes in India. In contrast, the study by Hamal et al. (2018) for
Gujarat, India, highlighted the strong influence of social accountability mechanisms on govern-
ance, which improves maternal health outcomes. A recent study by Bhalotra et al. (2022) sug-
gested a new policy tool for tackling maternal mortality by identifying the role of quota
legislation and its possible positive impact on skilled birth attendance, prenatal care utilization,
the decline in fertility and an increase in the schooling of young women.

In contrast to these studies, cross-country studies in global health, like Muldoon et al. (2011)
and Holmberg and Rothstein (2011), though finding that quality of government leads to lower
maternal mortality ratios, have considered only specific dimensions of governance. However,
Ciccone et al. (2014), in a synthesis of previous literature, have concluded that the concept of gov-
ernance is much wider, more complex and widely contested. Closer to our study, another set of
studies that assessed the relationship between Worldwide Governance Indicators (WGI) and
MMR, in general, found that better governance lowers maternal mortality (Sajedinejad et al.,
2015; Bishai et al., 2016; Chimere et al., 2019; Ruiz-Cantero et al., 2019; Hall et al., 2021), except
for the study by Kim and Wang (2019). However, these studies suffer from some limitations, such
as (a) the study by Sajedinejad et al. (2015) and Ruiz-Cantero et al. (2019) undertook a static
cross-sectional analysis and ignored the idea of governance as a dynamic process; (b) Bishai
et al. (2016) did not specifically investigate the relationship between governance and maternal
mortality, but rather used governance as one of the socioeconomic factors; (c) Chimere et al.
(2019) specifically focused on the Sub-Saharan samples and could not comment on global het-
erogeneity in the quality of governance; (d) Sajedinejad et al. (2015) and Kim and Wang (2019)
have linked governance, health expenditure and MMR on a standalone basis, neglecting the inter-
linkage between them; (e) finally, none of these studies have focused on mechanisms through
which the quality of governance can influence maternal mortality. A detailed summary of
data, methods and key findings of previous studies is presented in Table 1. Our study improves
upon the geographical spread and methodological limitations and makes a significant contribu-
tion to the existing literature on ‘governance and MMR’ by identifying the pathways critical for
the effective design of channels through which governance acts on the reduction of MMR, which,
to our knowledge has not been attempted by previous studies.

3. Role of governance in defining health outcomes: mechanism
While social determinants of health are the socioeconomic factors that influence health, political
determinants of health are the policy options and their implementation that impact those social
determinants of health first (McKee, 2017; Mishori, 2019; Dawes, 2020). In particular, the polit-
ical determinant of health is defined as:

‘The Political determinants of health involve the systematic process of structuring relation-
ships, distributing resources, and administering power, operating simultaneously in ways
that mutually reinforce or influence one another to shape opportunities that either advance
health equity or exacerbate health inequities’. – Dawes (2020)

Governance is a critical output of a political process (Mackenbach, 2014). Governance as a pol-
itical determinant of health shapes policy options and plays a significant role in their effective
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implementation. It denotes how states and institutions obtain and exercise power to shape public
policy and provide public goods and services (Kickbusch and Gleicher, 2012; Rao, 2016). Further,
as the political determinants of health, governance produces the social drivers, which include
equitable distribution of opportunities and resources, social cohesion, brotherhood, poor envir-
onmental conditions, inadequate transportation and lack of access to adequate and quality
food options, directly and indirectly affecting several dynamics of health (Dawes, 2020).

While good quality governance can be broadly defined as the ability of the government to
make sound policies for national development and their effective implementation (Rajkumar
and Swaroop, 2008; Lin et al., 2014; Batniji et al., 2014), since public spending on health is chan-
neled mainly through public institutions, it implies that good governance is a key to development
effectiveness (Biermann et al., 2017). Studies have suggested governance influences health out-
comes differently in developed and developing countries. In developed countries, good govern-
ance has a positive effect on health through the healthcare sector, whereas in developing
countries, governance affects health outcomes largely through its indirect impact on income, pov-
erty and inequality (Rajkumar and Swaroop, 2008; Makuta and O’Hare, 2015; Arthur and
Oaikhenan, 2017).

In this study, we construct a conceptual framework that combines ‘socioeconomic factors’ with
‘political factors’ as a structural determinant that directly and indirectly affects MMR (Figure 2).
The framework demonstrates that the mechanisms through which governance influences health
outcomes are channeled directly or indirectly through several macro and micro socioeconomic,
demographic and healthcare factors. Governance quality determines economic growth, poverty
and inequality, which are defining factors of maternal and child mortality in a country.
Governance quality also determines social factors such as education, women’s status and age
at marriage, which are critical predictors of maternal mortality. Fertility levels in a country
also depend on political philosophies of population policies. The number of pregnancies or child-
births is directly proportional to women’s risk of maternal death. Thus, in this study, we examine
how far changing dynamics of governance quality across countries have a direct and indirect
influence on MMR via socioeconomic factors.

4. Data and variables
Our dataset contains balanced annual panel data for 184 countries from 1996 to 2019. The
dependent variable is MMR. In our study, MMR is defined as the maternal deaths in 100,000
live births, a modeled estimate sourced from World Development Indicators (WDI). The mater-
nal mortality ratio can be calculated directly from data collected through vital registration sys-
tems, household surveys or other sources. However, there are often data quality problems,
particularly related to the underreporting and misclassification of maternal deaths. Therefore,
data are often adjusted to consider these data quality issues. The main explanatory variable of
the study is the governance index. Governance is so multifaceted that several indicators have
been developed to try and capture its different dimensions. This study is created by taking the
average of six dimensions of governance of World Bank Governance Indicators (WGI): Voice
and Accountability, Political Stability and Absence of Violence, Government Effectiveness,
Regulatory Quality, Rule of Law and Control of Corruption.1 Health spending (as % of GDP)
by the country is another important explanatory variable. Public health spending can help reduce
maternal mortality by augmenting the household’s ability to invest in mothers’ and children’s
nutrition, health and well-being. However, their effectiveness is subject to inquiry as the govern-
ment’s policy and expenditures do not always translate into outcomes. The income variable, gross
national income (GNI) per capita taken at 2010 US$ prices, is another necessary control variable.
National income may, directly and indirectly, affect maternal mortality (Hu and Mendoza, 2013).

1See https://info.worldbank.org/governance/wgi/ for detailed methodology and definitions of dimensions of governance.
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In countries with higher per capita income, the ability of households to secure better nutrition,
housing, access to clean water and sanitation and meet medical needs is higher. Also, higher
income may affect maternal mortality indirectly by reducing the total birth rate. Similarly, poverty
is another important factor that negatively affects health outcomes by limiting access to quality
healthcare and denial of nutritious food. Previous researchers have shown education to be an
important determinant of maternal mortality (Mishra and Newhouse, 2009; Yousuf, 2012). In
this study, we have used the literacy rate as a proxy for education levels. Certain health outcomes,
such as total fertility rate (TFR) and under-five mortality rates, may also affect the mortality rates.
Besides this, the women’s age at marriage is also included as a control variable since it has a sig-
nificant bearing on TFR and affects maternal mortality. Finally, the influence of demography is
analyzed by taking population density, which indicates that a high population density can limit
the health sector’s capacity (Klomp and de Haan, 2008).

4.1 Summary statistics

Summary statistics for the key variables are presented in Table 2. The sample comprises around
3800 (2163 for poverty rate) observations covering 120 countries. Our dependent variable MMR
ranges from 2 to 2567, with a mean value of 199.8. The mean value for the governance indicators
is −0.08. Descriptive statistics for other control variables are of varying ranges. The range of literacy
rates is quite wide, from 10.8 to 99.99%, and the headcount poverty rate varies from 0.60 to 83.3%.
Thus, we can say that still many countries are lagging in terms of education and poverty levels.

Further, the fertility level ranges from 0.86 to 7.7, with a mean value of around three children
per woman. The sample’s mean under-five mortality is approximately 41 per 1000 live births.
Health expenditure (% of GDP) also varies from 1 to 20% across the countries, interestingly
very high. The average percentage of GDP on health expenditure is found to be %. The kernel
distribution of the Governance index and MMR for 5-year intervals have also been shown in
Figures 3 and 4.

Figure 5 suggests that the level of MMR considerably varies across the countries by the quartile
of the governance index. The level of MMR is three-times higher between countries of quartile 1
compared to quartile 4 in terms of quality of governance index, where the countries in quartiles 1
and 2 represent the lowest and highest quality of governance.

Figure 2. A theoretical framework
for the relationship between govern-
ance, health expenditure and MMR.
Source: Authors’ own framework.
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Table 2. Summary statistics

Variable Observations Mean
Standard
deviation Minimum Maximum

Log of MMR 3818 4.1794 1.6294 0 7.8508

Governance index 3864 −0.07386 0.909403 −2.45 1.97

Literacy rate 3070 80.06 20.80 10.89 99.99

Head count poverty 2163 28.86 16.23 0.60 83.30

Age at marriage 3696 24.35651 3.54633 14.4 34.1

Log of gross national
income

3747 8.280723 1.545664 4.70048 11.55752

TFR 3852 2.985608 1.558792 0.86 7.716

Log of under 5 mortality 3801 3.2038 1.0827 1.0986 5.5865

Log of population density 3831 4.2296 1.4713 0.3995 9.9706

Log of the total
population

3856 15.74724 1.902106 11.15872 21.05974

Health expenditure (% of
GDP)

3702 6.12287 2.526199 1.025159 20.41341

Source: Authors’ estimations.

Figure 3. Kernel density plots of the Governance Index at each 5-year interval in a single plot.
Source: Authors’ estimations.
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4.2 Correlation and co-evolution of global and regional-level MMR with governance quality

Figure 6 displays a strong negative (r =−70) correlation between MMR and governance index in
the pooled sample, 1996–2019. Further, we have checked how the MMR and governance index
have evolved across regions from 1996–2019 (Figure 7). It is visible that governance quality
has improved across all regions over time (moving to the right), ascertaining that governance

Figure 4. Kernel density plots of MMR of each 5-year interval in a single plot.
Source: Authors’ estimations.

Figure 5. Level of MMR across the quartile of the Governance Index, 1996 to 2019.
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Figure 6. Correlation between MMR and Governance Index in the pooled sample, 1996–2019.

Figure 7. Co-evolution of MMR with Governance quality across regions, 1996–2019.
Source: Authors’ estimations.
Note: Each colored symbol represents a successive year from 1996 to 2019 for the global and regional levels.

Health Economics, Policy and Law 259

https://doi.org/10.1017/S1744133123000026 Published online by Cambridge University Press

https://doi.org/10.1017/S1744133123000026


is a dynamic process. Moreover, there is a massive disparity in the level of governance across
regions, with some regions like Central Asia, Eastern Africa, East Asia, North America, Latin
America and the Caribbean and South-East Asia taking the lead. It is to be noted that regions
with a high level of governance are also associated with low levels of MMR, indicating that
improvement in MMR and good governance are strongly correlated. This graphical illustration
provides an ideal setting to test our hypothesis.

5. Empirical strategy
To assess the statistical and quantitative significance of governance on MMR, we have adopted
Grossman’s ‘health production function’ modified by Makuta and O’Hare (2015). The health
outcome, MMR, is expressed as a function of governance indices and other socioeconomic con-
trol variables.

MMR = f (Quality of Governance, Socioeconomic Covariates) (1)

5.1 Linear dynamic panel data estimation

The OLS results can be biased if the explanatory variable is correlated with the unobserved com-
ponent of maternal mortality. Following previous literature (Mishra and Newhouse, 2009;
Roodman, 2009; Tarverdi and Rammohan, 2017), we have used a linear dynamic panel-data
model (Arellano-Bover/Blundell-Bond system estimator) where the unobserved effects are corre-
lated with the lags of the dependent variable. This is an extension of the Arellano Bond estimator
that accommodates large autoregressive parameters and a large ratio of the variance of the panel-
level effect to the variance of idiosyncratic error. It is designed for situations with ‘small T, large
N’ panels, meaning few periods and many individuals. In the GMM approach, instead of using
traditional instrumental variables, assuming that differenced residuals are uncorrelated with a
lagged difference (levels) of endogenous variables, lagged variables are used as instruments.
This study uses optimal GMM (two-step) procedures to estimate the Arellano-Bover/
Blundell-Bond linear dynamic panel regression model. The statistical expression is as follows:

D logMMRit = aDGIit + bDXit + Dvt + D1it (2)

where log MMRit is the natural logarithm of the maternal mortality ratio of country i in period t,
GIit is the mean of governance indices of six dimensions. Xit is a vector of other socioeconomic
control variables. As an extension of the model, the interaction effect of the governance index
with health expenditure is also studied.

Moreover, for the validity of our model, the autocorrelation in the residual should be absent,
and the Sargan-Hansen over-identification restrictions tests of the validity of instruments should
be valid. To limit the problem of instrument proliferation, we ensured that the number of instru-
ments in each regression was less than the number of groups.

5.2 Quantile regression

The quantile regression approach adopted in this paper is from Koenker and Bassett (1978) or
Koenker and Hallock (2001). The purpose of including quantile regression is to study the role
of governance and health expenditure at various levels of MMR. The specification of the
model is Yi = X′

ibt + mi,p and assumes that the τ− th quantile of the error term conditional
on the regressors is zero. This model is used to scrutinize the effect of governance and health
expenditure across all levels of MMR (Roger Koenker and Hallock, 2001).
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5.3 Path regression analysis using structural equation modeling (SEM)

Path regression analysis is a form of multiple regression statistical model that is used to examine
causal models by establishing the relationships between a dependent variable and two or more
independent variables. As already highlighted, there are instances when direct effects cannot
be established. However, there are indirect channels and pathways in which two variables interact
and influence each other. In the present case, we have already studied the role of governance on
MMR. However, it is important to explore the pathways in which governance influences MMR.
Thus, path regression enables us to examine how far governance, directly and indirectly, affects
MMR. SEM is used to test the hypothesis about relationships among variables at each level of assess-
ment by often drawing Path Diagrams. Mathematical proofs are presented elsewhere (see Retherford
and Choe, 2011). In this paper, we address the simultaneity issues in governance and quality of
health care by using this method to identify the direct and indirect mechanisms through which gov-
ernance affects maternal mortality. We have tested several hypotheses stated in path diagrams with
arrows leading from the governance to MMR via its impact on other socioeconomic covariates.

Governance�Gross National Income�Health Expenditure�Under 5Mortality� TFR�MMR

(3)

Governance � Literacy rate � Age at marriage � TFR � MMR (4)

Governance � Head Count Poverty � Under 5 Mortality � TFR � MMR (5)

6. Estimation results
6.1 Results from Arellano-Bover/Blundell-Bond system estimates

Using equation (2), the linear dynamic panel model was used to estimate the parameters and the
results are reported in Table 3. We note the absence of second-order autocorrelation (AR (2) not
significant) and the validity of the Sargan over-identification test (test statistic not significant). In
addition, the probability associated with the Wald statistic is significant at 1%, which reflects the
acceptable overall significance of the model and the validity of the results obtained. Results show
that coefficients for the governance index are negative and significant in models (models 2 and 3).
A unit increase in the governance index reduces MMR by 21% (in model 2) and 10% (in model
3). In model 1, we see health expenditure does impact maternal mortality. For instance, each per-
centage increase in health expenditure as a share of GDP is associated with as much as a 1.4%
reduction in maternal mortality. However, the governance index is slightly positive and signifi-
cant after accounting for the health expenditure proportion. But the interaction between govern-
ance and health expenditure is positive and significant (models 2 & 3), contrasting with the
previous findings (Rajkumar and Swaroop, 2008; Bousmah et al., 2016). Even after including
health expenditure in the model, the impact of governance on MMR is significant. The inter-
action term with health expenditure shows that the total effect of governance is still negative
and significant in model 4 (−0.312 + 0.043 =−0.17) and in model 5 (−0.101 + 0.019 =−0.082).
Thus, improvement in governance reduces maternal mortality by 8–17%. GMM assumes that
governance is strictly exogenous and enters the instrument matrix without any lag, with other
control variables to be predetermined. The income elasticity of maternal mortality is 0.02.

6.2 Quantile regression results

Quantile regression provides a valuable tool for describing the effects over the entire distribution
of observed outcomes (Koenker, 2005). The advantage of using quantile regression is twofold.
First, it will reveal whether the findings are consistent across all levels of MMR. In the cross-
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country dataset, some countries had extreme MMRs in 2019 (e.g., Chad, 1138; Sierra Leone, 1104;
Nigeria, 908; and Somalia, 818), while other countries were less severe with lower rates (e.g.,
Poland, 2; UAE, 3; Spain & Switzerland, 4; and the Netherlands 5). Using quantile regression,
we can provide insights into whether the results are stable across the extreme observations.
Second, previous semi-parametric studies have shown that the effect of health expenditure on
health outcomes could be different (Kizhakethalackal et al., 2013). So, it was necessary to test
the equivalent hypothesis for governance and health expenditure using nonparametric methods
(Kizhakethalackal et al., 2013).

The results of the quantile estimation are presented in Table 4. We have used six quantiles in
our analysis (0.10, 0.25, 0.50, 0.75, 0.90 and 0.95). Despite the various quantiles in the six col-
umns, we notice a consistently significant negative effect of governance on MMR. The effect of
governance is the strongest in upper quantiles (0.75, 0.90 and 0.95). We also notice a significant
negative effect of health expenditure in lower quantiles of MMR but lose its significance in higher
quantiles of MMR. This suggests that health expenditure is effective in countries with lower levels
of MMR. Still, in countries suffering from higher levels of MMR, governance matters more for the
effectiveness of health expenditure. Similar findings were found by Kizhakethalackal et al. (2013).
Results from quantile regression supplement our previous results for the interaction between gov-
ernance and health expenditure (Kizhakethalackal et al., 2013).

Table 3. Arellano-Bover/Blundell-Bond system results (dependent variable – log of MMR)

Variables Model 1 Model 2 Model 3

lnMMRt-1 1.002*** (0.008) 1.032*** (0.007) 1.002*** (0.007)

Governance index 0.022*** (0.007) −0.213*** (0.215) −0.101*** (0.019)

Health expenditure (% of GDP) −0.0138*** (0.002)

Governance × Health expenditure 0.043*** (0.004) 0.019*** (0.003)

Literacy rate −0.0002 (0.0002) 0.001*** (0.0004) −0.000002 (0.0002)

Age at marriage 0.0016** (0.001) −0.003** (0.001) 0.0013 (0.001)

Log of under 5 mortality 0.017* (0.009) 0.018* (0.011) −0.005 (0.009)

TFR −0.017** (0.006)

Log of population density 0.025*** (0.004) −0.007 (0.005) 0.029*** (0.004)

Head count poverty −0.0068** (0.003)

Log of gross national income 0.017*** (0.004) −0.0045 (0.004)

Constant −0.074* (0.042) −0.348*** (0.079) −0.143** (0.069)

Number of groups 142 117 142

No. of observations 2282 1435 2258

Number of instruments 70 71 70

AR (1) −4.53*** −3.43*** −4.48***

AR (2) 0.022 0.06 0.530

Sargan test 70.27 69.19 73.17

Wald Chi^2 86130.9*** 224158.9*** 86130.8***

Note: *10% significance level. **5% significance level. ***1% significance level.

262 Chhavi Tiwari et al.

https://doi.org/10.1017/S1744133123000026 Published online by Cambridge University Press

https://doi.org/10.1017/S1744133123000026


Table 4. Quantile regression estimates (dependent variable – log of MMR)

Variables/Quantiles Q10 Q25 Q50 Q75 Q90 Q95

Governance index −0.010 (0.080) −0.069* (0.035) −0.142*** (0.036) −0.335*** (0.041) −0.295*** (0.046) −0.275*** (0.035)

Health expenditure (% of GDP) −0.114*** (0.018) −0.070*** (0.007) −0.046*** (0.008) −0.022** (0.010) 0.0016 (0.011) −0.026*** (0.008)

Literacy rate −0.026*** (0.003) −0.023*** (0.0013) −0.022*** (0.001) −0.015*** (0.002) −0.010*** (0.001) −0.006*** (0.001)

Age at marriage −0.078*** (0.015) −0.087*** (0.007) −0.056*** (0.008) −0.036*** (0.009) −0.003 (0.009) 0.015** (0.007)

Log of under 5 mortality 0.003 (0.002) 0.003*** (0.001) 0.007*** (0.001) 0.015*** (0.001) 0.021*** (0.001) 0.023*** (0.001)

Head count poverty 0.014*** (0.004) 0.014*** (0.001) 0.006*** (0.001) 0.002 (0.002) −0.002 (0.002) −0.004*** (0.001)

Log of gross national income −0.415*** (0.059) −0.387*** (0.026) −0.361*** (0.026) −0.169*** (0.032) −0.133*** (0.037) −0.192*** (0.028)

Constant 10.80*** (0.578) 10.76*** (0.251) 10.07*** (0.257) 7.703*** (0.307) 6.26*** (0.383) 6.29*** (0.29)

Observations 1757 1757 1757 1757 1757 1757

R2 0.53 0.56 0.57 0.55 0.51 0.49

Note: *10% significance level. **5% significance level. ***1% significance level.
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6.3 Path regression analysis using structural equation modeling (SEM)

The path diagram shown in Figure 8 establishes the relationship between governance and MMR
by examining the specific mechanism of this causal influence. It has been recognized that govern-
ance affects the healthcare sector through its indirect effect on GNI (using equation (3)) since
good quality governance increases economic growth (Makuta and O’Hare, 2015). In turn, the
higher national income induces higher health expenditure, resulting in improved health out-
comes, such as under-five mortality rates. The anticipation of higher chances of a child’s survival
makes TFR lower, thereby improving maternal mortality. The arrows leading from governance to
MMR (both direct and indirect effects) in the path diagram have statistically significant coeffi-
cients with the expected signs and conform to the previous studies (Klomp and de Haan,
2008; Rajkumar and Swaroop, 2008; Sirag et al., 2017).

Similarly, there is a statistically significant path through which good quality governance posi-
tively affects the literacy rate (using equation (4)), which increases women’s age at marriage. Late
marriage reduces the window for a greater number of births (that is, a fall in TFR), thereby

Figure 8. Path Regression Analysis using SEM.
Source: Authors’ estimations.
Note: The black colored lines indicate the direct effects of explanatory variables on the dependent variable, whereas the blue-colored
dotted lines indicate the hypothesized indirect effects of explanatory variables on the dependent variable.
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reducing maternal deaths. Next, we have hypothesized in equation (5) that poverty could be
higher in nations with poor-quality governance since there will be more corruption and a lack
of effective welfare policies and outreach programs. This would manifest in poor sanitation,
lack of access to clean drinking water, nutritious food, vaccination facilities and inadequate health
care, increasing under-five mortality. As a result, it will push parents to go for a higher number of
births to maintain a sufficient number of children and thus, resulting in more maternal deaths.
We found that the associated coefficients do indicate significant complementarity among these
variables.

7. Robustness checks
7.1 Alternative instruments in GMM estimation

The GMM estimation is often criticized for giving freedom to the researchers about the number
of lags to be used as instruments (Mishra and Newhouse, 2009). We check the robustness of the
results by taking different lag structures as instruments. The findings in Table 5 estimated the
effect of lagged MMR, governance index and interaction between governance and health expend-
iture on MMR is not only statistically significant but also increases in magnitude as we take a
larger number of lags.

7.2 Alternative measures of health outcomes and governance

In the literature, researchers have used other indicators of health outcomes. For this study, we
only focused on MMR due to data availability for longer. However, we also used the infant mor-
tality rate (IMR) and life expectancy at birth (LEB) as a robustness check. The GMM estimation is
not possible due to fewer observations. But we used lagged values of the governance index. The
results are reported in Figures 9, 10 and Table 6. Figures 9 and 10 show a strong negative correl-
ation (r =−0.77) between IMR and governance index and a positive correlation (r = 61) between
LEB and governance index, respectively, in a pooled sample from 1996 to 2019. Results in Table 6

Figure 9. Correlation between IMR and Governance Index in the pooled sample, 1996–2019.
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show a significant effect of the governance index on alternative health outcomes, reducing IMR
by 33% and improving life expectancy by around 4%. The interaction effect of the governance
index with health expenditure also remains negative and significant, signifying the robustness
of our previous results.

Furthermore, in line with previous studies (Chimere et al., 2019; Kim and Wang, 2019;
Ruiz-Cantero et al., 2019; Hall et al., 2021), the effectiveness of governance is measured by taking
its different dimensions, such as voice and accountability, political stability, lack of violence, gov-
ernment effectiveness, regulatory quality, the rule of law and control of corruption. Results reveal
that the effect of governance varies depending on which type of governance it is. For instance,

Table 5. Estimated effects of Governance on MMR with different lag limits (dependent variable – log of MMR)

Variables/Lags 2 3 4 5 or more

lnMMRt-1 0.971*** (0.012) 0.989*** (0.013) 0.989*** (0.023) 0.99*** (0.03)

Governance index −0.126*** (0.022) −0.139*** (0.023) −0.149*** (0.027) −0.135*** (0.033)

Governance × Health expenditure 0.022*** (0.004) 0.024*** (0.004) 0.026*** (0.005) 0.024*** (0.006)

Literacy rate 0.0002 (0.0003) 0.0004 (0.0003) 0.0002 (0.0003) 0.0002 (0.0003)

Age at marriage −0.002 (0.001) 0.001 (0.001) 0.001 (0.001) 0.0004 (0.002)

Log of under 5 mortality −0.006 (0.012) −0.002 (0.013) −0.006 (0.016) −0.0001 (0.022)

Log of population density 0.031 (0.004) 0.030*** (0.004) 0.026*** (0.005) 0.028*** (0.008)

Log of gross national income −0.001 (0.005) 0.007 (0.006) 0.012 (0.007) 0.006 (0.008)

Constant −0.246*** (0.091) 0.304*** (0.088) −0.303*** (0.092) −0.265** (0.106)

Number of groups 142 142 142 142

No. of observations 2216 1994 1863 1730

Number of instruments 69 65 61 57

AR (1) −4.36*** −4.35*** −4.24*** −4.51***

AR (2) 0.17 −0.45 −0.63 −0.46

Sargan test 72.12 65.57 62.15* 53.58

Wald Chi^2 64648.6*** 54787.75*** 53713.43*** 23112.45***

Note: *10% significance level. **5% significance level. ***1% significance level.

Table 6. Alternative dependent variables (different health outcomes)

Dependent variable = log(IMR) Dependent variable = log(le)

Governance indext-1 −0.330*** (0.101) −0.0785 (0.115) 0.0399** (0.0176)

Health Expenditure (% of GDP) −0.00834 (0.0131) −0.0482** (0.0208) −0.00160 (0.00411)

Governance × Health Expenditure −0.0493** (0.0196)

Controls YES YES YES

Constant 8.900*** (1.153) 6.734*** (0.701) 2.904*** (0.191)

Observations 253 262 173

R2 0.476 0.453 0.739

Number of id 94 98 98

Note: *10% significance level. **5% significance level. ***1% significance level.

266 Chhavi Tiwari et al.

https://doi.org/10.1017/S1744133123000026 Published online by Cambridge University Press

https://doi.org/10.1017/S1744133123000026


control of corruption, followed by political stability and lack of violence and the rule of law, has
the strongest association with the MMR, consistent with the findings of Ruiz-Cantero et al.
(2019) (Table 7).

7.3 Sub-national analysis

We have also checked the relationship between the governance index and MMR at the sub-
national level. To replicate the analysis at the sub-national level, we used a state-level data set
for India. We used state-level governance estimates for India using indices developed by
Maurya (2016) and MMR, IMR and LEB estimates from Sample Registration System (SRS).
The correlation graph is plotted in Figures 11–13. The graph depicts an inverse relationship
between the governance index and IMR and MMR and a positive relationship between the
governance index and LEB.

8. Conclusion
This study empirically examines the effect of governance on maternal mortality by revisiting the
links across health expenditure, governance quality and maternal mortality. We use a comprehen-
sive cross-country panel dataset on health expenditure, health outcome variables and six govern-
ance dimensions. Using various panel data models, the empirical analysis in this paper yields
broadly consistent results: first, health expenditure and quality of governance are essential pathways
to improve maternal health. Second, health expenditure is independently effective in countries with
lower levels of MMR. Nevertheless, in countries suffering from higher levels of MMR, governance
matters more for the effectiveness of health expenditure. Third, both directly and indirectly, govern-
ance is related to MMR through other socioeconomic correlates. The results are robust even after
accounting for potential endogeneity issues and alternative health indicators, i.e., IMR and LEB.
These findings are particularly relevant for developing countries, where there is an ongoing debate
about the slight chances of achieving Sustainable Development Goal-3 (SDG-3). Often, policy-
makers assume, explicitly or implicitly, that health-related SDGs can be achieved by sufficiently

Figure 10. Correlation between LEB and Governance Index in the pooled sample, 1996–2019.
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Table 7. Arellano-Bover/Blundell-Bond system model by different dimensions of governance (dependent variable – log of MMR)

(1) (2) (3) (4) (5) (6)

Variables Voice & accountability
Political stability &
lack of violence

Government
effectiveness Regulatory quality Rule of law

Control of
corruption

lnMMRt-1 0.998*** (0.005) 0.998*** (0.006) 0.986*** (0.006) 0.992*** (0.006) 0.999*** (0.006) 0.998*** (0.007)

Governance index −0.088*** (0.011) −0.069*** (0.014) −0.063*** (0.011) −0.046*** (0.010) −0.083*** (0.014) −0.094*** (0.017)

Governance × health Expenditure 0.018*** (0.002) 0.014*** (0.003) 0.009*** (0.002) 0.008*** (0.002) 0.015*** (0.002) 0.017*** (0.017)

Literacy rate −8.81 × 10−7 (0.0002) 0.0002 (0.0002) −0.0002 (0.0002) −0.0001 (0.0002) 0.0001 (0.0002) 0.00004 (0.0002)

Age at marriage 0.001 (0.001) 0.001 (0.001) 0.001 (0.012) 0.001* (0.0005) 0.001** (0.0006) 0.001 (0.001)

Log of under 5 mortality −0.003 (0.008) 0.002 (0.010) 0.012 (0.008) 0.013* (0.007) 0.002 (0.009) −0.0002 (0.009)

Log of population density 0.028*** (0.003) 0.028*** (0.003) 0.039*** (0.003) 0.037*** (0.003) 0.034*** (0.003) 0.031*** (0.004)

Log of gross national income −0.008** (0.003) −0.0004 (0.003) −0.003 (0.003) −0.001 (0.003) −0.003 (0.004) −0.0002 (0.004)

Constant −0.095 (0.059) −0.151** (0.068) −0.159** (0.067) −0.193*** (0.064) −0.191*** (0.070) −0.170** (0.079)

Number of groups 142 142 142 142 142 142

No. of observations 2258 2258 2258 2258 2258 2258

Number of instruments 70 70 70 70 70 70

AR (1) −4.58*** −4.47*** −4.48*** −4.47*** −4.47*** −4.48***

AR (2) 0.537 0.508 0.51 0.52 0.49 0.55

Sargan test 81.96** 66.97 75.82* 74.47 75.50 73.71

Wald Chi^2 121824.23*** 91021.9*** 120758.9*** 147586.6*** 999085.2*** 85916.95***

Standard errors in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1.
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increasing spending in the health sector. Plenty of reports and policy documents compare health
spending across countries especially developing countries, and stress increasing public health
spending for improving health outcomes (Goli et al., 2021). But in reality, the average level of gov-
ernance in most developing countries is relatively poor. Increasing health expenditure might seem

Figure 11. MMR and Governance Index for Indian states.

Figure 12. IMR and Governance Index for Indian states.
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an easier policy option, but as the findings suggest, more attempts should be devoted to better gov-
ernance that can translate the investment into desired outcomes by increasing the efficacy of public
health spending (Goli and Arokiasamy, 2014; Goli et al., 2019). Thus, low- and middle-income
countries, where the level of MMR is high, should prioritize improving governance quality and
higher health expenditure.

In conclusion, taking forward Dawes’s political determinants of health framework, this study
advances that governance is a key political determinant of health and significantly predicts MMR
and other alternative indicators, e.g., IMR and LEB. Political priorities intersect health outcomes
through how public health spending, resource distribution, equitable access, social accountability,
control over corruption and quality of care operate in a country. With the emergence of the
COVID-19 pandemic, the defectiveness in the governance of several healthcare systems and social
safety nets in the world countries have been unveiled, stressing how inequities in income, educa-
tion and healthcare resource distribution and access lead to devastating health outcomes. The
pandemic also had deep consequences on several other health outcomes, including maternal
and child death, for which evidence is not emerged from several developing countries in the
world (Abdisa et al., 2022). Thus, this study is a timely exercise in understanding how the political
environment, especially the quality of governance and public spending, affects health outcomes
for countries.

Data. The data used in this study is publicly accessible from World Bank Governance Indicators and World Development
Indicators.
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Figure 13. Life expectancy at birth and Governance Index for Indian states.
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