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Abstract

What can national governments do to improve their capacity for well-being? While increasing public medical care expendi-

tures can facilitate increased well-being in developing nations, cross-national research often finds that public medical care

expenditures have no effect on indicators of well-being, such as child mortality. This ineffective public spending could be due

to a lack of governance; however, this relationship is understudied in the cross-national literature. Using 2-way fixed and

generalized least squares random effects models for a sample of 74 low- and middle-income nations from 1996 to 2012,

I examine how the interaction among 5 measures of national governance and public medical care expenditures impact child

mortality. The findings reveal the importance of governance in determining the effectiveness of public medical care expen-

ditures. Both public medical care expenditures and governance improvements are essential to reduce child mortality.
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Over the past 3 decades, we have seen vast improve-
ments in health and well-being across most nations.1

This accomplishment is in part due to nations prioritiz-
ing and increasing health spending.2–4 Despite these
achievements, approximately 6.3 million children under
the age of 5 die annually.1 Moreover, child mortality
rates are not distributed equally. In 2015, child deaths
per 1,000 live births in low- and middle-income nations
were approximately 6 times greater than these deaths in
high-income nations.1 How can we further improve the
capacity for well-being in developing nations?

Researchers argue that continuing to expand govern-
ment services and funding for health should further
decrease child mortality.2,4,5 Public medical care expen-
ditures can reduce child mortality because they fund
resources to improve health care facilities, which provide
immunizations, family planning, and childbirth care.6–8

For example, in a cross-national study, Filmer and
Pritchett9 find that increases in public health spending
were associated with reduced child mortality.

In contrast, other researchers argue that public med-
ical care expenditures may not improve child health if a
state does not allocate and implement funds to areas in

most need.10–12 In some nations, for example, there are
not enough funds for health spending to support the
entire population, or resources are not available to citi-
zens in remote regions and rural areas.7,9,13,14 Therefore,
some nations’ public spending could be ineffective at
reducing child mortality. For instance, Shandra et al.15

find an inconsistent cross-national relationship, and
Pandolfelli and Shandra16 find no cross-national rela-
tionship, between public medical care expenditures and
child mortality.

Therefore, increasing public medical care expendi-
tures might not yield the desired outcomes. Building
on this debate, I argue that governance may be the mod-
erating factor dividing these 2 research perspectives.
Low levels of governance can prevent the state from
delivering and redistributing health services for its
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citizens.17 Yet, few cross-national and longitudinal stud-
ies examine how governance is associated with the effec-
tiveness of public medical care expenditures. Extant
studies on public medical care expenditures and child
health have found mixed results. Rajkumar and
Swaroop10 find that corruption and bureaucracy interact
with public medical care expenditures to impact child
mortality rates. However, Hu and Mendoza find no sup-
port for an interaction between governance, measured
through bureaucracy and control of corruption, and
public medical care expenditures on child health
outcomes.18

Overall, studies find inconsistent relationships
between public medical care expenditures and child mor-
tality.15,16,19–24 This article builds on previous research
by interacting 5 different measures of governance using
the World Bank’s World Governance Indicators (which
include measures for rule of law, regulatory quality, gov-
ernment effectiveness, political stability, and control of
corruption) with nations’ public medical care expendi-
tures in the most recent time period to assess whether
governance and public medical care expenditures are
effective at decreasing child mortality.25

Using 2-way fixed effects and generalized least
squares random effects regression models for a sample
of 74 low- and middle-income nations from 1996–2012, I
test the claim that health expenditures reduce child mor-
tality more in nations with higher levels of governance
rather than lower levels of governance. Thus, I argue
that proper allocation, effectiveness, and the quality of
health services are essential for health expenditures to
improve citizen health. Below, I discuss the theoretical
relationship between public medical care expenditures
and child mortality. After, I describe how factors of gov-
ernance may interact with public health spending
and what the implications are for child health. Finally,
I discuss the variables, methodology, findings, and
conclusion.

Government Spending on Health

Nations’ characteristics explain differences in health and
well-being in their populations because states make
internal decisions, such as how resources are distributed
among different sectors or what policies and practices
they enforce.6,24,26–28 Government health resources, in
particular, are considered essential for improving
health in developing nations.8,29,30

Nations often use public medical care expenditures to
invest in large-scale health programs that include per-
sonal training, hospital updates, equipment, and prima-
ry care.1,7,8,31 Public medical care expenditures fund
everything from immunizations to family planning.1,7

During pregnancy and after birth, public health spend-
ing provides prenatal care, postnatal care, and nutrition

counseling for mothers and their children.1,7

Public health spending also aims to increase the social

development and health of a nation’s population.

Unfortunately, mothers and their children are often

the most vulnerable to failed health spending, because

this population is most at risk for easily preventable

diseases and illnesses.9,16,32

If a nation’s health spending does not reach its

intended destination in full, or if funds are used for

other purposes, these activities may not improve child

mortality.7 In short, health spending must be allocated

to relevant causes and areas in most need in developing

nations to effectively improve child health.13,33 The abil-

ity of the state to effectively allocate health resources can

be measured by a nation’s governance. Governance is

one potential solution to the ineffectiveness of public

health spending because it measures how well a nation

can redistribute resources, ensure resources reach their

intended goal, and confirm resources go toward

useful ends.

Governance: Accountable Government

Health Spending

Although states must have the resources to allocate

enough funds to cover the health needs of their popula-

tions, how resources are utilized depends on what struc-

tures are in place and how the government is

characterized.10,26 A nation must have adequate chan-

nels and avenues for the successful delivery of health

services, as well as proper planning and implementation

to ensure funds are used as efficiently for the target pop-
ulation as possible. Although many researchers argue

that public medical care expenditures increase child

health, others find these efforts ineffective.19 Building

on this previous research concerning the effectiveness

of health spending, I argue that although governments

expend large amounts of funds for public health to

improve outcomes in developing nations, expenditures

in and of themselves are necessary, but not sufficient

to improve child health. Directing expenditures so that

they are most effective and efficient is crucial.16,34 In

particular, I claim that governance is an important mod-

erating factor that provides the missing element in these

2 bodies of research. I fill this lacuna by testing how

5 types of governance interact with public medical care

expenditures.
According to multiple World Bank studies by

Kaufmann et al.35 and Kaufmann and Kraay,25 gover-

nance is classified into 5 dimensions. These include

political stability, control of corruption, rule of law, gov-

ernment effectiveness, and regulatory quality. Below

I describe how these 5 measures of governance should

interact with public medical care expenditures to provide
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an integrated theory of accountable government spend-
ing and well-being. A summary of how each aspect of
governance can improve the effectiveness of public med-
ical care expenditures is below in Table 1.

First, political stability reflects the level of political
conflict and violence within a nation.25 Health care facil-
ities are often flooded with injured victims in conflict-
stricken nations. Unfortunately, this limits the amount
of funds and care available for children.36–38 For exam-
ple, Ghobarah et al.36 find that civil war is responsible
for poor citizen health even after conflict is ceased, espe-

cially in children. However, politically stable nations do
not suffer from these problems. Government funds to
settle conflicts may detract from funds available for
health, leaving parents and their children without neces-
sary care.39 Moreover, political instability may result in
poor budgeting and unequal distribution of funds for
health and may complicate the delivery of health resour-
ces.7,9 In contrast, politically stable nations can ensure
all sectors get equitable attention and have more reliable
service delivery.37,38

Second, corruption reduces the amount of public
medical care expenditures available,39 which can leave
health facilities without the equipment and staff neces-
sary to provide efficient and effective care.40 When fewer
health funds are available as a result of corruption,
health facilities often collect unofficial fees from patients
to stay open.13 Unfortunately, citizens may be unable to
afford these unofficial fees or bribes for care and materi-

als, which leads to more children dying from treatable
illnesses.14,41 For example, Parsitau14 finds that in
Kenya, user fees dissuade women from attending
doctor visits for prenatal care. When women cannot
afford to purchase sanitary materials (such as gloves)

for childbirth, they are at a higher risk for infections
and pregnancy complications that can cause death.
However, if a state can control corruption, the misap-
propriation of health resources is limited, allowing funds
and materials to reach their destination.42,43

Third, rule of law concerns the ability of a state to
enforce the rights of citizens within its borders.20,25 The
combination of rule of law and public medical care
expenditures improves the enforcement of the purpose
of health funds.24,25 In particular, states that have com-
mand over their full territory have the ability to establish
clear pathways for the distribution of health spending,
resulting in more consistent dispersion of funds and
materials necessary to reduce child mortality.16,24,44

However, nations with low levels of rule of law will
not have the institutional structures necessary to dissem-
inate health funds to populations in remote areas that
are most at risk for poor health outcomes.44,45

Fourth, government effectiveness concerns the quality
of public and civil government services and policies.25

Government effectiveness should increase the efficacy
of public spending by encouraging coherent and relevant
plans for public medical care expenditures.25,46,47

Therefore, government effectiveness can help increase
the relevance and proper allocation of health
funds.46,47 However, government inability to use funds
properly through low government effectiveness leads to
decreased health outcomes.33 According to Filmer and
Pritchett,9 public medical care expenditures in India are
frequently allocated to expensive medical technologies in
hospitals intended to treat the rich, while children die
from diseases that are cheap to prevent and cure.

Fifth, regulatory quality is defined as the ability of the
government to establish mutually beneficial relationships
with the private sector.25 Nations with high levels of
regulatory quality establish agreements with the private
sector to create greater health care access for their pop-
ulation by increasing fund availability and assisting with
service delivery.48 Moreover, effective governments pres-
sure their private sector to invest in health by providing
incentives to those that make efforts to improve health
outcomes.10,48 In contrast, nations with low regulatory
quality may not have sufficient control over private-
sector development, which can result in competition
between private and public facilities, reducing the qual-
ity of health services and the effectiveness of public
health spending.19,25

Institutional structures combined with government
spending (outlined in Table 1) should enable nations to
promote effective and efficient public health spending,
increase the amount of health funds available, enforce
the intention of and prioritize those funds, follow coher-
ent strategies for the best use of funds, and create trans-
parent partnerships with the private sector to generate
more resources for public medical care expenditures.

Table 1. The Relationships Between Government Health
Spending and Good Governance.

Governance Measures

Relationship to Public Medical Care

Expenditures

Political stability Encourages budgetary

management, ensuring that all

sectors get equitable attention

(i.e., health sectors) and increases

service delivery

Control of corruption Controlling corruption in a state can

limit leakage of health resources

Rule of law Enforces intention of funds, increases

contract enforcement, and encour-

ages distribution

Government

effectiveness

Encourages coherent strategies to fund

relevant activities to population

Regulatory quality Regulatory quality can create mutual

partnerships with private sector to

create incentive programs for health
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Effective allocation of health spending depends on a
state’s ability to implement these ideals.10,18 Below I dis-
cuss the methodology and data used in this study.

Methods

Sample

Following previous studies, the present research focuses
on low- and middle-income nations because they have
lower levels of health expenditures and governance and
higher levels of child mortality compared to high-income
nations.1,24,49 Listwise deletion of missing data yields an
unbalanced panel of 74 country years (1996–2012),
including 634 observations, with a minimum of 2, an
average of 8, and a maximum of 16 years per country.
Table 2 includes descriptive statistics and bivariate cor-
relation matrix. The sample can be found in
Supplementary Materials.

Statistical Models

Due to the availability of panel data, this study uses
estimation techniques that correct for heterogeneity
bias.50,51 This study uses 2-way fixed effects and gener-
alized least squares random effects regression models
with robust standard errors clustered by country to
examine the effect of public medical care expenditures
and governance on child mortality. According to the
Sargen-Hansen test in Tables 3 and 4, 2-way fixed effects
may be more appropriate than generalized least squares
random effects.However, the Hausman test in Tables 3
and 4 reveals mixed results. Therefore, I report both 2-
way fixed effects and generalized least squared random
effects. Similar findings across both model types enhance
the reliability of the results. The models include time
dummy variables for each year (1996–2012). In addition,
several post estimation tests reveal no issues with outliers
and multicollinearity.52 Furthermore, I take the natural
logarithm of variables when they are skewed and note it
in Table 2. More information on data, variable, and
model selection as well as regression assumptions are
in the Supplementary Files. I use a 1-tailed test of sta-
tistical significance due to the directional nature of the
hypothesis.

Two-Way Fixed Effects

yit ¼ aþ B1xit1 þ B2xit2 þ � � � � þBkxitk þ ui þ wt þ eit

where i¼ each country in the analysis, t¼ each time
period in the analysis, yit¼ dependent variable for each
country at each time period, a¼ the constant, B1 to
Bk¼ coefficients for each independent variables,

xitk¼ independent variables for each country at each

time point, ui¼ country-specific disturbance terms that

are constant over time, wt¼period-specific disturbance

terms that are constant across all countries,and

eit¼disturbance terms specific to each country at each

time point.

Data

Dependent Variable

Child Mortality. The dependent variable measures the

probability per 1,000 live births that a newborn baby

will die before age 5.1 This measure is logged due to

skewness. Please note that all data are publicly available

from the World Bank1 unless directly indicated in the

following sections.

Main Independent Variables

Health Expenditure, Public (% of Gross Domestic Product

[GDP]). Public medical care expenditures reflect current

health spending for medical services by every level of a

nation’s government.53 According to the World Bank,1

Public health expenditure consists of recurrent and cap-

ital spending from government (central and local) budg-

ets, external borrowings and grants (including donations

from international agencies and nongovernmental

organizations), and social (or compulsory) health insur-

ance funds.

As detailed above, higher levels of public medical care

expenditures should relate to lower levels of child

mortality.

Governance. I use data from the World Governance

Indicators database by the World Bank to measure

political stability, control of corruption, rule of law, gov-

ernment effectiveness, and regulatory quality (see www.

govindicators.org for more details on the creation and

aggregation of these data).25 These data range from �2.5

to 2.5, where a score of �2.5 represents very low gover-

nance and a score of 2.5 represents very high gover-

nance. These newly available data are indices based on

several cross-national surveys and insights from experts,

nongovernmental organizations, and research bodies.35

Although these data are similar to measurements of gov-

ernance from Transparency International and the

International Country Risk Guide Index, they provide

more country-years and disaggregation among multi-

dimensional aspects of governance. Therefore, these

data are a great improvement on previous measures in

terms of cross-national coverage and theoretical rele-

vance.35 Due to data availability, the Worldwide
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Table 2. Descriptive Statistics and Bivariate Correlation Matrix.

Variable Mean SD Min Max

Child mortality 3.875 0.807 1.723 5.442

Health expenditure, public (% of GDP) 2.685 1.237 0.252 7.613

Political stability �0.472 0.802 �2.812 1.308

Control of corruption �0.490 .516 �1.640 1.140

Rule of law �0.505 0.532 �1.947 0.991

Government effectiveness �0.409 0.548 �1.742 1.247

Regulatory quality �0.350 0.533 �1.851 0.898

Tax revenue (% of GDP) (ln) 2.615 0.478 �1.417 4.111

GDP (per capita) (ln) 7.064 1.007 4.702 9.216

GDP growth 5.022 4.042 �14.800 25.049

Trade (% of GDP) 83.668 38.853 21.552 220.407

Multinational corporate investment (% of GDP) (ln) 3.022 0.954 .000 6.321

Domestic investment (ln) 3.131 0.332 1.518 4.374

Total population 46,400,000 149,000,000 147,455 1,170,000,000

Measles immunizations 82.484 15.224 34.000 99.000

Human immunodeficiency virus prevalence (ln) �0.419 1.604 �2.303 3.246

Female education 47.578 5.579 23.552 61.041

Democracy 12.268 7.709 0.000 34.900

Access to improved water/sanitation 67.502 21.144 12.200 97.650

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1.000

�0.209 1.000

�0.182 0.499 1.000

�0.261 0.419 0.570 1.000

�0.267 0.269 0.581 0.843 1.000

�0.416 0.204 0.418 0.803 0.833 1.000

�0.350 0.171 0.351 0.612 0.672 0.762 1.000

�0.157 0.273 0.335 0.272 0.310 0.310 0.322 1.000

�0.710 0.217 0.310 0.402 0.340 0.509 0.476 0.359 1.000

0.065 �0.100 �0.010 �0.082 �0.075 �0.074 �0.174 �0.121 �0.064 1.000

�0.304 0.198 0.301 0.112 0.134 0.145 0.018 0.284 0.217 0.035

�0.211 0.119 0.197 0.044 0.076 0.082 0.222 0.209 0.351 �0.079

�0.193 0.195 0.262 0.279 0.317 0.236 0.012 0.100 0.067 0.161

0.096 �0.275 �0.241 �0.031 0.130 0.081 �0.019 �0.156 �0.104 0.060

�0.667 0.304 0.323 0.260 0.282 0.327 0.324 0.196 0.494 �0.055

0.439 0.206 0.153 0.131 0.069 �0.022 0.118 0.282 �0.119 �0.095

�0.558 0.301 0.291 0.356 0.357 0.432 0.352 0.367 0.510 �0.093

�0.473 0.076 0.004 0.028 0.112 0.110 0.275 0.028 0.242 �0.088

�0.863 0.158 0.150 0.226 0.237 0.419 0.326 0.200 0.723 �0.076

(11) (12) (13) (14) (15) (16) (17) (18) (19)

1.000

0.403 1.000

0.136 �0.036 1.000

�0.251 �0.238 0.078 1.000

0.248 0.158 0.194 �0.209 1.000

0.066 0.190 �0.208 �0.104 �0.347 1.000

0.312 0.241 0.279 �0.152 0.546 �0.088 1.000

�0.011 �0.004 0.037 0.201 0.306 �0.176 0.306 1.000

0.257 0.220 0.108 �0.077 0.682 �0.451 0.583 0.344 1.000

Abbreviation: GDP, gross domestic product.
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Table 3. Two-Way Fixed Effects Estimates of Public Health Spending, Governance, and Child Mortality, 1996–2012.

Independent Variables (3.1) (3.2) (3.3) (3.4) (3.5)

Health expenditure, public (% of GDP) 0.022 0.022 0.022 0.021 0.022

0.034 0.034 0.034 0.033 0.034

(0.014) (0.014) (0.014) (0.014) (0.014)

Political stability 0.028

0.028

(0.021)

Control of corruption 0.007

0.005

(0.032)

Rule of law 0.036

0.024

(0.041)

Government effectiveness 0.031

0.021

(0.041)

Regulatory quality 0.023

0.015

(0.031)

Tax revenue (% of GDP) �0.021 �0.019 �0.023 �0.023 �0.020

�0.012 �0.011 �0.015 �0.013 �0.012

(0.039) (0.039) (0.041) (0.039) (0.040)

GDP (per capita) �0.133*** �0.118** �0.124** �0.122** �0.124***

�0.166 �0.147 �0.155 �0.152 �0.155

(0.039) (0.043) (0.042) (0.042) (0.041)

GDP growth 0.001 0.001 0.001 0.001 0.001

0.006 0.006 0.006 0.006 0.006

(0.001) (0.001) (0.001) (0.001) (0.001)

Total population 0.001*** 0.001*** 0.001*** 0.001*** 0.001***

0.286 0.272 0.277 0.259 0.266

(0.001) (0.001) (0.001) (0.001) (0.001)

Measles immunizations 0.001 0.001 0.001 0.001 0.001

0.015 0.018 0.015 0.016 0.017

(0.001) (0.001) (0.001) (0.001) (0.001)

Human immunodeficiency virus prevalence 0.004 0.003 0.003 0.005 0.001

0.007 0.007 0.006 0.011 0.001

(0.045) (0.046) (0.046) (0.044) (0.046)

Trade (% of GDP) �0.002** �0.002** �0.002** �0.002** �0.002**

�0.083 �0.082 �0.084 �0.081 �0.083

(0.001) (0.001) (0.001) (0.001) (0.001)

Female education �0.009* �0.009* �0.009* �0.009* �0.009*

�0.062 �0.062 �0.062 �0.059 �0.061

(0.004) (0.004) (0.004) (0.004) (0.004)

Multinational corporate investment (% of GDP) �0.048** �0.049** �0.050** �0.050** �0.050**

�0.056 �0.059 �0.059 �0.059 �0.059

(0.017) (0.018) (0.018) (0.018) (0.018)

Domestic investment �0.089* �0.086* �0.085* �0.086* �0.087*

�0.037 �0.036 �0.035 �0.035 �0.036

(0.046) (0.045) (0.047) (0.046) (0.046)

Democracy �0.002 �0.001 �0.001 �0.001 �0.001

�0.015 �0.013 �0.013 �0.013 �0.013

(0.001) (0.001) (0.001) (0.001) (0.001)

Access to improved water/sanitation �0.010* �0.010* �0.010* �0.010* �0.010*

�0.261 �0.269 �0.264 �0.270 �0.267

(0.006) (0.006) (0.006) (0.006) (0.006)

Overall R-Square 0.553 0.555 0.545 0.562 0.554

(continued)
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Governance Indicators data did not include the years
1997, 1999, and 2001. To include these years, I lagged
and led the data by averaging years surrounding the
years not available (i.e., I averaged 2000 and 2002 to
get 2001).1

Control Variables

Based on previous research on child mortality, I include
several control variables.24,53 The economic control var-
iables are tax revenue,4 GDP per capita, GDP growth,
multinational corporate investment,54,55 domestic invest-
ment,56 and trade.28 I also include a control for democ-
racy from Vanhanen’s competition and political
participation index.57–59 Last, I include a number of
social controls, including secondary school enrollment
% pupils female,9 human immunodeficiency virus preva-
lence,60,61 measles immunizations,60 an index for access to
improved water and sanitation,56 and total population.62

Other control variables were considered and later
removed for issues with sample size reduction, overspe-
cification, theoretical relevance, and non-significance.

Findings

Table 3 uses 2-way fixed effects regression and Table 5
uses generalized least squares random effects regression
to examine the linear effects of public medical care
expenditures and governance on child mortality.
Table 4 uses 2-way fixed effects regression and Table 6
uses generalized least squares random effects regression
to test the interactive effects of public medical care
expenditures and each governance measure. Because
the measures of governance are highly correlated with
each other, each equation contains 1 of the 5 measures of
governance. Further, these variables measure different
aspects of governance and may have differing effects
on child mortality.63

Tables 3 and 5 show that the coefficients that repre-
sent public medical care expenditures and all 5 gover-
nance measures fail to reach levels of statistical

significance. This diverges from research by Hu and
Mendoza.18 However, a number of other factors are

related to child mortality. First, a number of macroeco-

nomic variables are associated with less child mortality.
The coefficients that represent GDP per capita, trade,

foreign direct investment, and domestic investment are

negative and significant in every equation. Second, the
coefficients that represent total population are positive

and significant, which suggests that higher levels of total
population are associated with increased child mortality.

Third, the coefficients that represent access to female

education and water and sanitation are negative and
significant in every equation. This suggests that higher

levels of access to female education and water and
sanitation correspond with lower levels of child mortal-

ity. In the random effects models in Table 5, the coeffi-

cients that represent GDP growth are positive and
statistically significant but fail to reach levels of statisti-

cal significance in the fixed effects models in Table 3.

This may be due to a lack of variation of GDP growth
from year to year, but large variation from nation to

nation.
In Table 4, the coefficients that represent each inter-

action term6 are negative and significant in every equa-

tion (except for the interaction between rule of law and
public medical care expenditures in the random effects

model in Table 6). The sign and significance of these

coefficients generally suggest that public medical care
expenditures decrease child mortality more at higher

levels than at lower levels of state governance.
The predicted effects of these relationships (see

Figure 1) illustrate that public expenditures have

different effects on child mortality at different levels of
governance. In these figures, I use the coefficients from

Table 4 to graph the predicted change in public medical
care expenditures as governance simultaneously

increases, holding all continuous covariates at their

mean and categorical covariates (time dummy variables)
at the reference category of zero. I find that the effect of

public medical care expenditures on child mortality is

Table 3. Continued.

Independent Variables (3.1) (3.2) (3.3) (3.4) (3.5)

Within R-Square 0.882 0.880 0.881 0.881 0.881

Number of observations 634 634 634 634 634

Number of countries 74 74 74 74 74

Sargan-Hansen Test statistic 57.748*** 53.358*** 53.115*** 51.436*** 53.642***

Hausman Test 10.25 0.59 18.99 23.62 23.12

Abbreviation: GDP, gross domestic product.

The first number is the unstandardized coefficient, the second is the standardized beta, and the robust standard error is in parentheses. The null hypothesis

for the Sargan-Hansen test is that the random effects estimator is more efficient than the fixed effects estimator. The null hypothesis for the Hausman test is

that the difference in coefficients is not systematic.

*P<.05; **P<.01; ***P<.001 for a 1-tailed test.
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Table 4. Two-Way Fixed Effects Estimates of Public Health Spending, Governance, and Child Mortality, 1996–2012.

Independent Variables (4.1) (4.2) (4.3) (4.4) (4.5)

Political stability�Health expenditure, public �0.022*

�0.053

(0.011)

Control of corruption�Health expenditure, public �0.048**

�0.092

(0.017)

Rule of law�Health expenditure, public �0.036*

�0.066

(0.018)

Government effectiveness�Health expenditure, public �0.034**

�0.067

(0.014)

Regulatory quality�Health expenditure, public �0.062***

�0.124

(0.020)

Health expenditure, public (% of GDP) 0.018 0.003 0.005 0.005 0.008

0.028 0.005 0.008 0.008 0.012

(0.013) (0.015) (0.017) (0.015) (0.015)

Political stability 0.082

0.081

(0.040)

Control of corruption 0.142

�0.091

(0.051)

Rule of law 0.129

�0.085

(0.068)

Government effectiveness 0.128

0.087

(0.056)

Regulatory quality 0.177

0.117

(0.058)

Tax revenue (% of GDP) �0.032 �0.027 �0.036 �0.027 �0.039

�0.019 �0.016 �0.022 �0.016 �0.023

(0.038) (0.036) (0.040) (0.038) (0.036)

GDP (per capita) �0.142*** �0.132*** �0.133*** �0.132*** �0.131***

�0.177 �0.165 �0.166 �0.165 �0.163

(0.039) (0.041) (0.041) (0.041) (0.039)

GDP growth 0.001 0.001 0.001 0.001 0.001

0.005 0.006 0.005 0.006 0.004

(0.001) (0.001) (0.001) (0.001) (0.001)

Total population 0.001*** 0.001*** 0.001*** 0.001*** 0.001***

0.306 0.291 0.294 0.270 0.266

(0.001) (0.001) (0.001) (0.001) (0.001)

Measles immunizations 0.001 0.001 0.001 0.001 0.001

0.013 0.014 0.010 0.011 0.011

(0.001) (0.001) (0.001) (0.001) (0.001)

Human Immunodeficiency Virus prevalence 0.003 �0.006 0.001 �0.001 �0.007

0.007 �0.013 0.001 �0.003 �0.013

(0.045) (0.045) (0.045) (0.044) (0.042)

Trade (% of GDP) �0.002*** �0.002*** �0.002*** �0.002*** �0.002***

�0.087 �0.088 �0.089 �0.087 �0.086

(0.001) (0.001) (0.001) (0.001) (0.001)

(continued)
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relatively low when governance is low. This indicates

that when public medical care expenditures and gover-

nance are low, there are higher levels of child mortality.

Initial increases in governance results in an incline in

public medical care expenditures, supporting the

hypotheses of this study. In particular, as public medical

care expenditures and governance increase, child mortal-

ity steadily declines (as indicated by the downward slop-

ing line). The other findings mostly remain stable and

consistent across the new model specifications, with the

exception of the coefficients that represent democracy in

2 equations in Table 6. These results are similar to the

results reported in Table 3.

Discussion and Conclusion

Using newly available, multidimensional governance

data, this study demonstrates that increases in public

spending on health may not lead to less child mortality

if countries have low levels of governance.10,18 It is not

entirely surprising that public medical care expenditures

did not significantly predict child mortality, given the

state of the current debate, although this finding diverges

from previous studies.18 Also deviating from previous

studies, governance alone has no impact on child

health.18 Instead, the findings generally indicate that

both public spending and governance together are essen-

tial to reduce child mortality cross-nationally.
Therefore, this study adds to the debate on the effec-

tiveness of public medical care expenditures. The find-

ings show that researchers who argue that government

health spending is ineffective and those who claim that

public medical care expenditures can continue to reduce

child mortality are not entirely inaccurate. On the con-

trary, both sides of the debate were missing the ways in

which governance, combined with health spending, can

reduce child mortality. This study helps bring forward

governance as a previously less studied piece of the

puzzle concerning how nations may improve their

health spending. It is evident that the main theoretical

and practical contributions of this study reside with

the need to look at both state structures of governance

and health spending together, rather than as uncon-

nected or isolated factors contributing to child health.

In result, such insights are critical for debates on the

effectiveness of government spending, but also for the

continuing reduction of child mortality among develop-

ing nations.
Given that public medical care expenditures decrease

child mortality more at higher levels than at lower levels

of state governance, research should consider different

types of state structures, economic and institutional, to

Table 4. Continued.

Independent Variables (4.1) (4.2) (4.3) (4.4) (4.5)

Female education �0.009** �0.009** �0.009** �0.009** �0.008*

�0.064 �0.063 �0.064 �0.063 �0.055

(0.004) (0.004) (0.004) (0.004) (0.004)

Multinational corporate investment (% of GDP) �0.050** �0.055*** �0.052** �0.052** �0.049**

�0.060 �0.066 �0.060 �0.062 �0.057

(0.017) (0.018) (0.018) (0.018) (0.019)

Domestic investment �0.086* �0.095* �0.084* �0.088* �0.083*

�0.035 �0.039 �0.035 �0.036 �0.034

(0.046) (0.047) (0.049) (0.047) (0.044)

Democracy �0.002 �0.001 �0.002 �0.001 �0.001

�0.020 �0.012 �0.015 �0.013 �0.011

(0.001) (0.001) (0.001) (0.001) (0.001)

Access to improved water/sanitation �0.010* �0.010* �0.010* �0.010* �0.012**

�0.274 �0.275 �0.261 �0.271 �0.323

(0.006) (0.005) (0.006) (0.006) (0.005)

Overall R-Square 0.553 0.519 0.511 0.535 0.561

Within R-Square 0.884 0.888 0.884 0.885 0.891

Number of observations 634 634 634 634 634

Number of countries 74 74 74 74 74

Sargan-Hansen Test statistic 88.649*** 58.592*** 69.468*** 62.063*** 57.729***

Hausman Test 45.18 48.27* 57.24* 45.15* 23.48

Abbreviation: GDP, gross domestic product.

The first number is the unstandardized coefficient, the second is the standardized beta, and the robust standard error is in parentheses. The null hypothesis

for the Sargan-Hansen test is that the random effects estimator is more efficient than the fixed effects estimator. The null hypothesis for the Hausman test is

that the difference in coefficients is not systematic.

*P<.05; **P<.01; ***P<.001 for a 1-tailed test.

81Sommer



Table 5. Generalized Least Squares Random Effects Estimates of Public Health Spending, Governance, and Child Mortality, 1996–2012.

(3.1) (3.2) (3.3) (3.4) (3.5)

Independent Variables

Health expenditure, public (% of GDP) 0.019 0.020 0.020 0.019 0.020

0.030 0.030 0.030 0.029 0.030

(0.014) (0.014) (0.014) (0.014) (0.014)

Political stability 0.028

0.028

(0.021)

Control of corruption 0.002

0.001

(0.032)

Rule of law 0.022

0.014

(0.042)

Government effectiveness 0.028

0.019

(0.045)

Regulatory quality 0.014

0.009

(0.028)

Tax revenue (% of GDP) �0.029 �0.026 �0.029 �0.031 �0.028

�0.017 �0.016 �0.017 �0.018 �0.016

(0.035) (0.035) (0.037) (0.035) (0.037)

GDP (per capita) �0.160*** �0.144** �0.148*** �0.149*** �0.149***

�0.199 �0.180 �0.185 �0.186 �0.186

(0.041) (0.045) (0.046) (0.046) (0.045)

GDP growth 0.002* 0.002* 0.002* 0.002* 0.002*

0.008 0.008 0.009 0.009 0.009

(0.001) (0.001) (0.001) (0.001) (0.001)

Total population 0.001*** 0.001*** 0.001*** 0.001*** 0.001***

0.153 0.143 0.143 0.135 0.140

(0.001) (0.001) (0.001) (0.001) (0.001)

Measles immunizations 0.001 0.001 0.001 0.001 0.001

0.022 0.026 0.024 0.024 0.025

(0.001) (0.001) (0.001) 0.001 (0.001)

Human immunodeficiency virus prevalence 0.027 0.028 0.027 0.029 0.027

0.054 0.055 0.055 0.058 0.053

(0.037) (0.038) (0.038) (0.036) (0.037)

Trade (% of GDP) �0.002** �0.002*** �0.002** �0.002** �0.002**

�0.090 �0.089 �0.090 �0.089 �0.090

(0.001) (0.001) (0.001) (0.001) (0.001)

Female education �0.008* �0.008* �0.008* �0.008* �0.008*

�0.056 �0.056 �0.056 �0.054 �0.055

(0.004) (0.004) (0.004) (0.004) (0.004)

Multinational corporate investment (% of GDP) �0.050*** �0.052*** �0.053** �0.053*** �0.052**

�0.060 �0.061 �0.062 �0.062 �0.062

(0.016) (0.017) (0.018) (0.045) (0.018)

Domestic investment �0.091* �0.089* �0.088* �0.088* �0.089*

�0.037 �0.037 �0.036 �0.036 �0.037

(0.045) (0.044) (0.045) (0.045) (0.045)

Democracy �0.002 �0.002 �0.002 �0.002 �0.001

�0.022 �0.020 �0.020 �0.020 �0.021

(0.001) (0.001) (0.001) (0.001) (0.001)

Access to improved water/sanitation �0.016*** �0.017*** �0.017*** �0.017*** �0.017***

�0.428 �0.439 �0.436 �0.444 �0.440

(0.006) (0.004) (0.004) (0.003) (0.004)

(continued)
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Table 6. Generalized Least Squares Random Effects Estimates of Public Health Spending, Governance, and Child Mortality, 1996–2012.

(4.1) (4.2) (4.3) (4.4) (4.5)

Independent Variables

Political stability� Public medical care expenditures �0.022*

�0.055

(0.012)

Control of corruption� Public medical care expenditures �0.044**

�0.083

(0.051)

Rule of law� Public medical care expenditures �0.029

�0.052

(0.019)

Government effectiveness� Public medical care expenditures �0.030*

�0.059

(0.014)

Regulatory quality� Public medical care expenditures �0.063***

�0.126

(0.020)

Public medical care expenditures (% of GDP) 0.016 0.003 0.006 0.005 �0.010

0.024 0.005 0.010 0.007 �0.015

(0.013) (0.014) (0.016) (0.015) (.014)

Political stability 0.083*

0.083

(0.042)

Control of corruption 0.125**

00.080

(0.051)

Rule of law 0.094

0.062

(0.068)

Government effectiveness 0.115*

0.037

(0.055)

Regulatory quality 0.172**

0.114

(0.058)

Tax revenue (% of GDP) �0.039 �0.034 �0.023 �0.035 �0.046

�0.023 �0.020 �0.022 �0.021 �0.027

(0.034) (00.033) (0.036) (0.034) (0.033)

GDP (per capita) �0.166*** �0.155*** �0.155*** �0.158*** �0.150***

�0.208 �0.193 �0.193 �0.197 �0.188

(0.042) (0.044) (0.045) (0.045) (0.040)

(continued)

Table 5. Continued.

(3.1) (3.2) (3.3) (3.4) (3.5)

Constant 7.217*** 7.108*** 7.155**** 7.170*** 7.146***

(0.276) (0.298) (0.294) (0.299) (0.480)

Overall R-Square 0.737 0.738 0.736 0.740 0.738

Between R-Square 0.770 0.771 0.768 0.771 0.770

Number of observations 634 634 634 634 634

Number of countries 74 74 74 74 74

Abbreviation: GDP, gross domestic product.

The first number is the unstandardized coefficient, the second is the standardized beta, and the robust standard error is in parentheses.

*P<.05; **P<.01; ***P<.001 for a 1-tailed test.
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Table 6. Continued.

(4.1) (4.2) (4.3) (4.4) (4.5)

GDP growth 0.002* 0.002* 0.002* 0.002* 0.001

0.008 0.008 0.008 0.008 0.006

(0.001) (0.001) (0.001) (0.001) (0.001)

Total population 0.001*** 0.001*** 0.001*** 0.001*** 0.001***

0.162 0.151 0.142 0.131 0.136

(0.001) (0.001) (0.001) (0.001) (0.001)

Measles immunizations 0.001 0.001 0.001 0.001 0.001

0.019 0.021 0.020 0.019 0.017

(0.001) (0.001) (0.001) (0.001) (0.001)

Human immunodeficiency virus prevalence 0.027 0.021 0.027 0.026 0.020

0.054 0.075 0.054 0.051 0.040

(0.037) (0.038) (0.037) (0.036) (0.036)

Trade (% of GDP) �0.002*** �0.002*** �0.002*** �0.002** �0.002***

�0.093 �0.093 �0.093 �0.093 �0.091

(0.001) (0.001) (0.001) (0.001) (0.001)

Female education �0.008** �0.008** �0.089* �0.008** �0.007*

�0.057 �0.055 �0.053 �0.055 �0.048

(0.003) (0.003) (0.003) (0.003) (0.003)

Multinational corporate investment (as a % of GDP) �0.053*** �0.057*** �0.054*** �0.055*** �0.050**

�0.062 �0.067 �0.064 �0.064 �0.059

(0.016) (0.018) (0.017) (0.018) (0.018)

Domestic investment �0.088* �0.097* �0.088* �0.090* �0.086*

�0.036 �0.040 �0.036 �0.037 �0.035

(0.045) (0.045) (0.046) (0.045) (0.042)

Democracy �0.003* �0.002 �0.002 �0.002 �0.002

�0.027 �0.019 �0.022 �0.021 �0.018

(0.001) (0.001) (0.001) (0.001) (0.001)

Access to improved water/sanitation �0.016*** �0.016*** �0.017*** �0.017*** �0.018***

�0.427 �0.431 �0.433 �0.440 �0.459

(0.004) (0.003) (0.004) (0.003) (0.003)

Constant 7.332*** 7.294*** 7.268*** 7.325*** 7.312***

(0.281) (0.302) (0.301) (0.289) (0.280)

Overall R-Square 0.731 0.714 0.724 0.729 0.720

Between R-Square 0.764 0.752 0.759 0.763 0.757

Number of observations 634 634 634 634 634

Number of countries 74 74 74 74 74

Abbreviation: GDP, gross domestic product.

The first number is the unstandardized coefficient, the second is the standardized beta, and the robust standard error is in parentheses.

*P<.05; **P<.01; ***P<.001 for a 1-tailed test.

Figure 1. Predicted effects: effects of public health expenditures by political stability on child mortality.
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understand the ability of a nation to increase child
health and, most importantly, how economic and gover-
nance aspects of the state relate to one another.19,26,29

Moreover, social scientists should move beyond

considering only political-economy theories, which
tend to ignore how intranational processes influence
health and well-being.64 Considering a state’s capacity
for well-being will help us arrive at a more

Figure 2. Predicted effects: effects of public health expenditures by control of corruption on child mortality.

Figure 3. Predicted effects: effects of public health expenditures by rule of law on child mortality.

Figure 4. Predicted effects: effects of public health expenditures by government effectiveness on child mortality.

Figure 5. Predicted effects: effects of public health expenditures by regulatory quality on child mortality.
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comprehensive understanding of what nations can do to

mitigate their child mortality.10

At the minimum, increased attention must focus on

designing and testing governance interventions in the

health sector, such as centralization and tracking fund-

ing (which introduces extra checks on funds, where they

go, and what they are used for).65,66 For example, the

Ugandan government recently centralized health fund-

ing within its Ministry of Finance to National Medical

Stores instead of sending health funds directly to health

facilities.66 At the most extreme, nations can aim to

uproot poor governance in its operations and can start

by following through with anti-corruption policies and

auditing systems.
Despite the importance of the main findings, we

cannot generalize beyond the sample and time period

used in this analysis (i.e., 1996–2012). Future researchers

may aim to expand upon or duplicate this study when

more data become available. It is important to note that

the measurement of the governance indicators is inher-

ently biased as a result of who collects it and how it is

defined. Future operationalizations of governance

should strive to employ evaluations that assess the func-

tioning of a government from a less ethnocentric per-

spective. Researchers may also aim to understand how

governance interacts with other development variables

of interest, such as democracy, economic growth, or edu-

cation rates.19,29

Still, to my knowledge, this study is to date the most

comprehensive analysis of the relationships between

governance and child mortality. Again, the findings of

this study indicate that it is imperative for researchers to

evaluate how different aspects of the state together

impact human development in order to arrive at the

most comprehensive understanding of well-being. The

dynamics of governance, national health spending, and

health outcomes are complexly interwoven and require

theoretical and empirical integration rather than being

considered isolated factors.

Acknowledgments

The author thanks John Shandra and Kathleen Fallon

who have given support and advice for this article. The

author would also like to thank Andrew Hargrove, Kristen

Shorette, and Rebekah Burroway for helping with drafts of

this article.

Declaration of Conflicting Interests

The author declared no potential conflicts of interest with

respect to the research, authorship, and/or publication of this

article.

Funding

The author received no financial support for the research,

authorship, and/or publication of this article.

ORCID iD

Jamie M. Sommer https://orcid.org/0000-0003-4050-6949

Supplemental Material

Supplemental material for this article is available online.

References

1. World Bank. World Bank Indicators, Data. Washington,

DC: World Bank Group; 2016.
2. Grekou C, Perez, R. Child mortality in sub-Saharan

Africa: why public health spending matters. EconomiX

(28) Working Papers from University of Paris West-

Nanterre la D�efense, EconomiX; 2014.
3. Novignon J, Olakojo SA, Nonvignon J. The effects of

public and private health care expenditure on health

status in sub-Saharan Africa: new evidence from panel

data analysis. Health Econ Rev. 2012;2(1):22.
4. Hanmer L, Lensink R, White H. Infant and child mortality

in developing countries: analyzing the data for robust

determinants. J Dev Stud. 2003;40(1):101–118.
5. Khan M. Governance and Development: The Perspective of

Growth-Enhancing Governance. Tokyo, Japan: GRIPS

Development Forum/National Graduate Institute for

Policy Studies.
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