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ABSTRACT

Introduction Government health spending is a primary
source of funding in the health sector across the world.
However, in sub-Saharan Africa, only about a third of all
health spending is sourced from the government. The
objectives of this study are to describe the growth in
government health spending, examine its determinants
and explain the variation in government health spending
across sub-Saharan African countries.

Methods We used panel data on domestic government
health spending in 46 countries in sub-Saharan Africa
from 1995 to 2015 from the Institute for Health Metrics
and Evaluation. A regression model was used to examine
the factors associated with government health spending,
and Shapley decomposition was used to attribute the
contributions of factors to the explained variance in
government health spending.

Results While the growth rate in government health
spending in sub-Saharan Africa has been positive overall,
there are variations across subgroups. Between 1995
and 2015, government health spending in West Africa
grew by 6.7% (95% uncertainty intervals [Ul]: 6.2% to
7.0%) each year, whereas in Southern Africa it grew by
only 4.5% (Ul: 4.5% to 4.5%) each year. Furthermore,
per-person government health spending ranged from
$651 (Namibia) in 2017 purchasing power parity dollars to
$4 (Central African Republic) in 2015. Good governance,
national income and the share of it that is government
spending were positively associated with government
health spending. The results from the decomposition,
however, showed that individual country characteristics
made up the highest percentage of the explained variation
in government health spending across sub-Saharan African
countries.

Conclusion These findings highlight that a country’s
policy choices are important for how much the health
sector receives. As the attention of the global health
community focuses on ways to stimulate domestic
government health spending, an understanding that
individual country sociopolitical context is an important
driver for success will be key.

INTRODUCTION
Government health spending is the primary
source of health funding throughout the

Key questions
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What is already known?

» National income and government fiscal space are
important determinants of how much a country’s
government spends on health.

What are the new findings?

» Country choices irrespective of income level, gov-
ernment fiscal space or population structure explain
more of the level of government health spending ob-
served in a country.

» Individual country characteristics such as good gov-
ernance or the perceived levels of corruption in the
public sector are important factors for understanding
differences in government health spending across
sub-Saharan African countries.

What do the new findings imply?

» For countries in sub-Saharan Africa, as the attention
of the global health community focuses on ways to
stimulate domestic government health spending, an
understanding of individual country sociopolitical
context will be most critical.

» Interventions that find a way to promote coun-
try ownership of the health-related Sustainable
Development Goals may yield greater success in
generating more spending on health from the gov-
ernment in support of the goals.

world. In 2015, government health spending
made up 59.7% (59.2%-60.0%) of the total
health spending globally, although it was
only 34.4% (33.5%-35.2%) in sub-Saharan
Africa.’ While the devastating effects of the
HIV/AIDS epidemic and other diseases
drew a great deal of attention and external
funding to the subregion starting from the
mid-1990s, recent changes have led to a
plateauing of external resources for health.’?
Additionally, estimates of the cost of attaining
the health-related Sustainable Development
Goals (SDGs) have led to a renewed sense
of urgency to rally and leverage all possible
resource avenues.” These circumstances have
revitalised an interest in understanding and
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tracking domestic government health spending in low-in-
come and middle-income countries, and in sub-Saharan
Africa in particular, as government health spending, both
per capita and as a per cent of the total health spending
in the region, remain among the lowest globally.

While there is an extensive literature tracking the
growth and determinants of health spending in high-in-
come countries, especially countries belonging to the
Organisation for Economic Co-operation and Devel-
opment, the literature focusing on the determinants
of health spending in low-income and middle-income
countries is relatively limited.*"" There are databases
from international agencies and research institutes that
track and characterise cross-country estimates of health
spending globally and government health spending
in particular.'”®® Also, there exist in the literature a
few studies on the determinants of government health
spending in low-income and middle-income'™" coun-
tries. The studies on government spending on health
have examined factors such as national income, govern-
ment fiscal space, population structure, health burden
or disease prevalence, and health system characteristics.
Findings from these studies show that national income
and government fiscal space are important determinants
of government health spending.*'" * ** # In several
studies, no statistically significant association is found
between government health spending and population
structure.” *' * The findings on the association between
government health spending and health system charac-
teristics have been mixed.*” * The majority of existing
studies have focused on quantifying the magnitude of
the change in government health spending associated
with a change in each factor, but this evidence is not
indicative of how much of the cross-country and time
variation in government health spending is explained by
each factor. This gap is important to fill because while the
estimated association between a factor and government
health spending may be large, the size of the change in
the factor over time may be small, such that this factor
may actually contribute very little to explaining the vari-
ation in government health spending. A decomposition
analysis of associated factors provides evidence on the
contributions of each factor to explaining the observed
variation. To this end, there are no studies the authors
are aware of that have decomposed the explanatory
power of the various factors associated with government
health spending in these settings.

This study aims to contribute to filling the gap in knowl-
edge of government health spending in sub-Saharan
Africa by characterising the nature of government health
spending in sub-Saharan African countries, examining
the factors associated with government health spending
in these settings, and most importantly highlighting the
share of the explained variation in government health
spending by these factors. The study focuses on sub-Sa-
haran African countries in particular because, although
we observe very high burden of diseases such as HIV and
malaria, many countries in this subregion are among the

countries with the lowest levels of government health
spending globally. Therefore, such an analysis is timely
and important because it will provide information on the
main drivers of government health spending that policy-
makers may use to guide the development of strategies to
meet country-specific health goals and the global SDGs.

METHODS

Data

We used health spending data extracted from the Insti-
tute for Health Metrics and Evaluation’s Global Health
Spending database.'” These health spending estimates
are based on health spending by source data obtained
from the WHO Global Health Expenditure Database,
national health accounts and project-level data on devel-
opment assistance for health."” ** These data disaggre-
gate total health spending into four mutually exclusive
categories—domestic government health spending,
prepaid private spending, out-of-pocket spending and
development assistance for health—for 188 countries
from 1995 through 2015. In this study, we limited the
data set to 46 countries in sub-Saharan Africa, which
are listed in table 2. We define domestic government
spending on health as the aggregate value of transfers
from government domestic revenue allocated to health
purposes, social insurance contributions and compulsory
prepayment.

We extracted gross domestic product (GDP) and
general (allsector) government spending (GGE) esti-
mates from the same database. These data are based on
data obtained from the International Monetary Fund,
the World Bank, the United Nations, the Maddison
Project and Penn World Tables database. Data from the
various sources were combined using regression methods
previously developed for producing a complete GDP
time series.”’” The GDP, GGE and health spending data
are all reported in inflation-adjusted 2017 purchasing
power parity adjusted dollars. We extracted data on
tax revenue mobilisation from the Organisation of
Economic Cooperation Global Revenue database and
data on perceptions of corruption in the public sector
from Transparency International.®® * Additionally, we
extracted demographic data for the 46 African countries
from the Global Burden of Diseases, Injuries, and Risk
Factors Study (GBD) 2016 database.”

We also used subregional classification from the GBD
2016 study™ to categorise the data in order to generate
subregional rate of growth estimates. We calculated these
subregional rates by aggregating national spending such
that the rate is reflective of the subregion as a whole,
rather than the average of its constituents.

Examining the factors associated with government health
spending

To examine the determinants of government health
spending, we considered the following factors: national
income, general government spending, development
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assistance for health, government tax revenue, percep-
tion of corruption in the public sector, time trend and
population structure. With the exception of the measure
for sociopolitical context—perception of corruption in
the public sector—that is different from what is used in
the existing literature, all the other factors have been
included in previous studies on the determinants of
health spending.®! 192031 2

The hypothesised associations between the included
covariates and government health spending are based
on evidence from previous literature. We hypothesised a
positive association of government health spending with
national income.®** In settings with more resources, more
resources can be put towards the health sector to foster
a healthy population that can support economic growth.
Where the coefficient on income is positive but less than
1, it aligns with current view that health is a necessity
good.” Similarly, we hypothesised a positive association
between the share of national income that is govern-
ment spending and government health spending.” As
the share of the national income that is general govern-
ment spending increases, more resources can trickle
down to the health sector. We also hypothesised that the
relationship between the flow of external resources for
health and government health spending is negative.”
This implies that as more external resources flow into
the health sector, less money flows from the domestic
government to the health sector. We hypothesised a posi-
tive relationship between the population structure and
government health spending, as well as between time
and government health spending.’ Lastly, we hypothe-
sised a positive relationship between the perception of
corruption in the public sector and government health
spending.” Countries with a high perception of corrup-
tion are countries within which corruption levels are
low and so fewer resources are misappropriated, leaving
more resources in public coffers to be allocated.

National income was measured as per-person gross
domestic product (GDPpc); the dependency ratio
(Nonworkpop:Workpop), which represents the ratio of
the non-working population (adults over 65 years and
children under 15 years) to the working population (indi-
viduals 15-65 years), captured the population structure;

development assistance for health received per person
(DAHpc), general government spending as a share of
the gross domestic product (GGE/GDP) and tax revenue
as a share of the gross domestic product (TAXREV/
GDP) were included to measure external assistance and
government fiscal space, respectively. For the tax revenue
as a share of GDP, the average proportion was used for
country years with missing observations. Perception of
corruption in the public sector (PCOR) was measured
as an index on a scale from 0 to 100, where 0 equals the
highest level of perceived corruption and 100 equals the
lowest level of perceived corruption. The last available
data point for the corruption perception index was held
constant to fill subsequent years where there was missing
country years of data. All variables were log-transformed.
Country-level fixed effects were included to control for
unobserved, time-invariant, country-specific factors.
Summary statistics of all measures included in the anal-
ysis are shown in table 1.
GGE

GHESpe, = By (GDPpe,) + Ba ((S55)
+ Ba (DAHpe,) + By (Nt ) + 3,
+Bs (PCORy) + 7.+ v + €4

Taxrev )
GDP /i

where GHESpe, is government health spending per
person in country i at time ¢ §,-f, are the coefficients
on the relevant covariates listed previously, y, is the year
trend, v, is the country fixed effects that capture the char-
acteristics particular to the ith country which are time-in-
variant, and € is the error term. Robust SEs clustered at
the country level were applied.

Furthermore, a first differences model was also esti-
mated. First differences models are unbiased and consis-
tent if country fixed effects are correlated with the other
independent variables. When there is serial correlation
in the error term, the first difference is a more efficient
estimator.”

Decomposing the explained variation in government health
spending

The results of the regression analysis report elasticities
that quantify how the changes in each factor are associ-
ated with changes in government health spending. Those
results do not quantify how much each factor explains

Table 1 Descriptive statistics, 1995-2015

Countries Observations
Variable Mean SD Min Max (n) (n)
Government health spending per capita 74.06 122.28 1.00 651.00 46 966
Gross domestic product per capita 3662.08 5450.12 274.83 45 933.21 46 966
Development assistance for health per capita 29.15 39.00 0.00 446.00 46 966
General government spending per gross 0.21 0.08 0.04 0.77 46 966
domestic product
Tax revenue per gross domestic product 14.85 7.24 0.57 58.41 36 756
Dependency ratio 0.43 0.04 0.27 0.50 46 966
Corruption perception index 28.55 9.91 7.00 65.00 46 966
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Figure 1 Annualised growth in total government health spending by sub-Saharan African subregions.

the variation across country and time in government
spending. While an estimated association could be rela-
tively large, the actual change in the factor may have
been relatively small in magnitude and that factor may
not have explained much of the variation in observed
government health spending. To quantify how much
variation in government health spending each factor
explains, we completed a Shapley decomposition anal-
ysis. This analysis splits the explained variance (R®) of
the government health spending into contributions from
each of the factors considered in this analysis. All analyses
were completed in Stata V.18.%*

RESULTS

Figure 1 presents the annualised rate of growth in total
government health spending across all countries in
sub-Saharan Africa in 5-year intervals beginning 1995.
Since 2000, government health spending has grown
by more than 4% each year, with the highest period of
growth being from 2000 through 2005. While the overall
growth rate has shown positive year-on-year increase over
the entire period, the highest periods of growth across
all the subgroupings—East, West, Central and South—
were observed between 2000 and 2015. West and Central
Africa report growth rates as high as 12% during the
periods 2000-2005 and 2005-2010, respectively. Interest-
ingly, year-on-year growth in government health spending
decreased in Central Africa from 1995 through 2000 and
in Eastern Africa from 2005 to 2010.

Table 2 shows the total government health spending
in each country, government health spending relative to
population size, general government spending, national
income and total health spending in 2015. For each
country, these five metrics of government health spending
highlight a different aspect of the value of government
contribution to the health sector. While in some coun-
tries, like Namibia and Botswana, the total amount of
government health spending is relatively low compared
with other countries when put in the context of their
relative population size, general government spending,
total health spending and the size of their economy, they
spend relatively more compared with other sub-Saharan
African countries. There are also countries like South
Africa that have relatively higher government health
spending on all the metrics compared, while countries
like Guinea, Eritrea and Benin fare relatively lower on
all metrics compared. In terms of their relative popula-
tion size, Namibia, South Africa and Botswana have the
highest government health spending per person. Central
African Republic, Somalia and Eritrea spend the smallest
amount per person. Relative to each country’s overall
general government spending, Namibia, South Africa
and eSwatini have the highest share going to health. The
Democratic Republic of Congo, South Sudan and Eritrea
have the lowest share of government spending on health
relative to the size of their overall government spending.
Related to the share of national income that is spent as
government health spending, Namibia, eSwatini and
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Government Government
Government health Government health spending health spending Government
spending health spending per general per gross health spending
(thousands of 2017 per capita (2017 government domestic product per total health
Country PPP) PPP) spending (%) (%) spending (%)

Benin $187 436.2 $17.0 3.6 0.8 20.7
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Burkina Faso $506 926.2 $28.0 7.1 1.6 29.8

Cameroon $538 233.8 $23.0 4.4 0.7 14.7

Central African Republic $19 668.8 $4.0 5.3 0.6 14.3

Comoros $12 969.3 $17.0 4.2 1.1 13.0

Congo, Democratic Republic of $538 457.6 $7.0 2.1 0.7 15.9

Djibouti $81 419.6 $85.0 5.6 2.4 57.8

Eritrea $52 131.8 $10.0 2.4 0.8 24.4

Ethiopia $1694 126.4 $17.0 71 1.0 21.0

Gambia $97 206.2 $49.0 12.6 2.8 34.8

Guinea $150 576.4 $12.0 3.6 0.8 11.8

Kenya $2 589 042.5 $57.0 8.7 1.8 30.5

Liberia $49 533.4 $11.0 5.3 1.2 2.3

Malawi $451 964.2 $26.0 9.5 2.3 19.3

Mauritania $286 183.1 $72.0 6.5 1.8 39.1

Namibia $1 592 759.3 $651.0 17.8 5.6 63.0
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Nigeria $6 308 599.5 $35.0 6.4 0.6 16.2

Sao Tome and Principe $19937.6 $103.0 11.7 3.1 47.7
Semegal  $4804551  s®0 86 13 269
Sierra Leone $148 690.0 $23.0 9.3 1.6 9.3
‘Somala 505067  $50 66 09 119
South Africa $31 316 138.0 $594.0 17.4 4.4 53.6
SouthSudan  sees7o76  s20 22 07 22
Tanzania, United Republic of $3 122 955.5 $59.0 12.1 2.1 36.6
17 2 = T R P
Continued
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Table 2 Continued

Government Government
Government health Government health spending health spending Government
spending health spending per general per gross health spending
(thousands of 2017 per capita (2017 government domestic product per total health
Country PPP) PPP) spending (%) (%) spending (%)
Uganda $860 166.2 $22.0 8.1 1.0 13.8
Zambia $1 226 128.4 $76.0 9.6 1.9 31.5
Zimbabwe $748 157.0 $48.0 8.3 2.2 25.1

PPP, purchasing power parity.

Lesotho have the highest share, while Nigeria, Central
African Republic and Equatorial Guinea have the lowest
shares relatively. As a percentage of total health spending,
in Namibia, eSwatini and Cape Verde, at least 60% is
financed from government source.

Table 3 highlights the results from the country fixed-ef-
fects and first difference government health spending
regressions. Columns 1 through 5 show the results of
the fixed-effects regression with relevant variables added
successively. Columns 6 and 7 report the results with
corrected Driscoll and Kraay SEs due to cross-depen-
dence. Columns 8 and 9 show the results from the first
difference models. Results from specification tests, auto-
correlation and unit roots are reported in online supple-
mentary appendix 1. A 10% increase in the perception of
corruption in the public sector is associated with a 2.3%
increase in government health spending per person.
This result is robust to the inclusion of time fixed effects
(columns 3 and 4), additional measures of fiscal space
(columns 5 and 7), and remains positive but insignif-
icant in the first difference model. GDP shows a posi-
tive and significant association with government health
spending. The income elasticity is observed to be below
1 (0.66, 95% CI 0.49 to 0.83). A 10% rise in government
spending as a share of national income is associated with
a 5.3% (0.53, 95% CI 0.31 to 0.75) increase in govern-
ment health spending. The flow of external resources for
health and government health spending are not statis-
tically significantly associated. The dependency ratio,
which captures the burden on the working population
for the vulnerable—young and older population—is
also non-significantly associated with government health
spending. The intracluster correlation shows that over
87% of the differences in government health spending
are based on differences across countries.

Figure 2 describes the results of the decomposition
analysis. Country-specific idiosyncrasies make up the
highest share (41.41% [95% CI 39.32 to 43.09]) of the
explained variation in government health spending. The
perceptions of corruption in the public sector index
explained 8.38% (95% CI 6.78 to 9.65). National income
explained 28.80% (95% CI 27.12 to 29.75) of the vari-
ation in government health spending, while the depen-
dency ratio explained 9.44% (95% CI 7.70 to 10.89)
of the variation in government health spending. The

two measures of government fiscal space—government
spending as a share of national income and tax revenue
as a share of national income—together explained 9.00%
(95% CI 7.47 t0 10.52) of the variation. The flow of devel-
opment assistance for health and time trends explained
the smallest amount of variation in health spending.

DISCUSSION

This study found that while there has been growth in
overall government health spending since 1995, there
are significant variations across countries in sub-Saharan
Africa. Most interestingly, we found that while a country’s
national income remained important as a determinant
of government health spending, a country’s idiosyncra-
sies such as the perception of corruption in the public
sector made up the highest share of the explained vari-
ation in government health spending in sub-Saharan
Africa. These findings are critical because besides having
some of the lowest ranking countries on the corruption
index, also some of the lowest health spending globally is
observed in countries in sub-Saharan Africa.

Among the countries in sub-Saharan Africa, govern-
ment health spending grew at high rates during the
years of the Millennium Development Goals (MDGs),
in particular from 2000 through 2015. The focus of the
MDGs on specific diseases such as HIV/AIDS and malaria
and issues such as maternal and infant mortality that are
observed at disproportionately high levels in African
countries brought a great deal of attention and priori-
tisation to health on the continent. Subsequently, many
African governments committed to meeting the goals set
for these respective health areas. This commitment seems
to have resulted in improved prioritisation and dedica-
tion of resources to health around that period. Nonethe-
less, despite the overall positive trends in growth rates,
substantial variation persists. The fluctuation observed
in growth in government health spending may be chal-
lenging for health system planners.

In this study, government health spending was
measured relative to other factors including popula-
tion, general government spending, size of the economy
and total health spending. These different metrics
provide relative comparisons and highlight the impor-
tance of context when comparing healthcare spending.
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Corruption
perception index
score, 8.4%

Country specific
features, 41.4%

Year, 0.8%

National income,
28.8%

Development
assistance for
health, 2.2%

Dependency ratio,
9.4%

General government spending per gross
domestic product and tax revenue as share
of GDP, 9.0%

Figure 2 Decomposition of drivers of government health spending in sub-Saharan Africa: country-specific features, national
income, development assistance for health, dependency ratio and general government spending per gross national product.

GDP, gross domestic product.

Nonetheless, irrespective of the government health
spending comparison, countries in Southern Africa seem
to be among the largest spenders. It is important to note
that countries in Southern Africa also have some of the
highest burden of HIV/AIDS across the continent. The
levels of government health spending suggest that their
governments prioritised domestic public spending on
health to address the epidemic in their countries.

Globally, $48.9 billion ($45.2-$54.2 billion) was spent
on HIV/AIDS in 2015. The majority (61.0%, 95% uncer-
tainty interval (UI) 55.1%—65.1%) of this total was spent
by governments.' In sub-Saharan Africa, the total spent
on HIV/AIDS was $18.0 billion ($16.3-$20.5 billion), of
which only 31.0% (24.6%-39.0%) came from govern-
ments; the majority ($3.9 billion, $2.5-$6.3 billion) of
the total came from Southern Africa. East and Southern
Africa are home to the largest number of people living
with HIV globally.”® As such, in countries like South Africa
and Botswana, where the AIDS epidemic was heightened,
the cost of treatments such as antiretroviral therapy and
the number of people infected compel large government
expenditure envelopes.

This research also highlights that some of the countries
whose governments spend the least on health are either
countries in crisis or countries emerging from crisis. This
crisis may be in the form of political unrest or natural
disasters. For instance, in countries such as the Central

African Republic, where ongoing strife compromises the
normal running of government business, we observe very
low government spending. Similarly, we also observe low
government spending in Somalia, where a prolonged
season of drought has further worsened living conditions.

A country’s total government health spending gives
an idea of the volume of funds that the country has
committed to health from the public purse, whereas
government health spending per person puts that total
volume in relation to the size of the population. This
comparison reveals how this money translates to public
spending on the health of each individual citizen. Exam-
ining government health spending as a share of general
government spending allows us to see how governments
in different countries prioritise health as a sector among
the other competing demands on the public coffers.
Viewing government health spending as a share of total
health spending reveals to some extent what might be
regarded as pooled spending in the various countries.
Some studies have shown that universal health coverage
is advanced in countries where pooled health spending
makes up a larger share of total health spending.”® *’
Measuring government health spending relative to the
size of the country’s economy reveals the larger bucket
from which resources are pulled. Mcintyre et af® have
suggested that in order for countries to make good
progress towards providing universal health coverage
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for all, countries must spend 5% of their GDP. In 2015,
only Namibia had government health spending above
that level. Suggestions for ways by which countries
can improve their domestic health spending include
improving efficiency in tax revenue collection, maxi-
mising tax collection from natural resource activities, and
where applicable increasing tax rates.”’

As determinants, both national income and general
government spending as a share of the national income
were positively associated with government health
spending. The finding that the elasticity of government
health spending with respect to gross national product is
less than 1 suggests that government health spending is a
necessity good. This finding is similar to that from other
studies in both higher income and lower income coun-
tries on the determinants of government health expendi-
ture.*? 1% Improved economic conditions and strong
economic growth are good things for the health sector.
The larger the economic pie, the more of it there is to
go around for all sectors. Improved resource mobilisa-
tion in terms of efficiency in tax revenue collection is an
important strategy for increasing the fiscal space and thus
increasing the economic pie in the country. Other studies
have documented the importance of governmentrevenue
mobilisation efforts through various forms of taxes in
driving growth in government health spending.*”
We also find that in countries where the perception of
corruption in the public sector is low, government health
spending has increased. This finding is corroborated in
another study where corruption is found to be associated
with less government health spending in low-income and
middle-income countries.”’ Corrupt practices siphon
limited public resources away from public goals. Whereas
other studies have found results suggesting fungibility
of domestic government health spending with the flow
of external resources for health, this study did not find
such a relationship. This could be because in this study
we used a smaller sample set of countries and did not
control for reverse causality, as was done in the other
studies. In this study, we also did not find an association
between the dependency ratio and domestic government
spending on health. This finding is in line with what has
been found in other similar studies.”” *' For countries
in sub-Saharan Africa, as for other lower income coun-
tries, continued efforts to ensure and promote growth
in the national economy remain an important strategy
for making more resources available to promote better
population health outcomes.

An important finding from this study is that individual
country characteristics make up the highest percentage
of the explained variation in government health
spending across countries. Irrespective of a country’s
income level, population structure or external resource
flow, the country’s characteristics such as the percep-
tion of corruption in the public sector explain more of
the level of government health spending observed in a
country. This has important ramifications for ongoing
endeavours intended to catalyse progress towards the

SDGs. Interventions that find a way to promote country
ownership of the goals may yield greater success in gener-
ating more spending on health from the government. It
is important to note, however, that even with increased
spending in some countries, their economic strength and
the spending that additional commitment generates may
still be insufficient to meet their health need or close the
gaps between low-spending and high-spending countries.

This study has some limitations. While we are aware that
income may have a bidirectional relationship with health,
in that while economic prosperity may improve health,
health spending may also promote economic prosperity,
we have treated income in this study as having a unidi-
rectional relationship with government health spending.
This is acceptable in the context of this study because we
did not aim to find causal determinants of government
health spending. We were interested in understanding
the associations of these factors with government health
spending in order to determine their explanatory power
for the variation in government health spending. We
may have also omitted some variables. These include
variables related to country health system characteristics
such as health financing policies and disease burden. We
believe such factors could also be potentially considered
as outcomes of government health spending, and as such
excluded them. If, however, these omitted variables are
relevant in this context in a time-variant way, then our
results may be biased.

CONCLUSION

Attaining the health-related SDGs will require substantial
resources. Whereas the MDGs coincided with a period
of impressive growth in global health resources—in both
government health spending and development assistance
for health—we face a season of more tepid growth in
development assistance for health resources in the SDG
era. For countries in sub-Saharan Africa, as the atten-
tion of the global health community begins to focus on
ways to generate and track domestic government health
spending, the evidence here suggests that individual
country sociopolitical characteristics such as perceptions
of corruption in the public sector may be important in
explaining whether countries are able to generate more
resources for health.

Contributors AEM conceived of the study and wrote the first draft of the article.
JD and AEM managed the implementation of the analytical strategy. JD reviewed
and provided critical feedback on several drafts of the manuscript. CSC and BSZ
conducted the analysis. JD, AC and GH managed the research project. All authors
read and approved the final manuscript.

Funding This research was supported by the Bill & Melinda Gates Foundation.
Competing interests None declared.

Patient consent Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement The data sets generated and/or analysed in the current
study are available in the Institute for Health Metrics and Evaluation Global Health
Data Exchange repository, http://ghdx.healthdata.org/record/global-health-
spending-1995-2015.

Micah AE, et al. BMJ Glob Health 2019;4:¢001159. doi:10.1136/bmjgh-2018-001159

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1senb Aq Gz0z [1dy 0z uo wod'lwg yhj/:sdny woly papeojumoq ‘6T0Z Arenuer €T U0 6STTO0-8T0Z-UBIWA/9ETT 0T Sk paysiand isiy :yiesH [eqo| [INg


http://ghdx.healthdata.org/record/global-health-spending-1995-2015
http://ghdx.healthdata.org/record/global-health-spending-1995-2015

BMJ Global Health 8

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

REFERENCES

1. Dieleman JL, Haakenstad A, Micah A, et al. Spending on health and
HIV/AIDS: domestic health spending and development assistance in
188 countries, 1995-2015. The Lancet 2018;391:1799-829.

2. Institute for Health Metrics and Evaluation. Financing Global Health
2017: Funding Universal Health Coverage and the Unfinished
HIV/AIDS Agenda. Seattle, WA: Institute for Health Metrics and
Evaluation, 2018.

3. Stenberg K, Hanssen O, Edejer TT, et al. Financing transformative
health systems towards achievement of the health sustainable
development goals: a model for projected resource needs in 67
low-income and middle-income countries. Lancet Glob Health
2017;5:e875-87.

4. Baltagi BH, Moscone F. Health care expenditure and income in the
OECD reconsidered: evidence from panel data. Economic Modelling
2010;27:804-11.

5. Getzen TE. Health care is an individual necessity and a national
luxury: applying multilevel decision models to the analysis of health
care expenditures. J Health Econ 2000;19:259-70.

6. Dormont B, Grignon M, Huber H. Health expenditure growth:
reassessing the threat of ageing. Health Econ 2006;15:947-63.

7. Herwartz H, Theilen B. The determinants of health-care expenditure:
new results from semiparametric estimation. Health Econ
2010;19:964-78.

8. Behera DK, Dash U. Effects of economic growth towards
government health financing of Indian states: an assessment from a
fiscal space perspective. Journal of Asian Public Policy 2017;6:1-22.

9. Behera DK, Dash U. Examining the state level heterogeneity of
public health expenditure in India: an empirical evidence from
panel data. International Journal of Healthcare Technology and
Management 2018;17:75-95.

10. Behera DK, Dash U. Impact of GDP and tax revenue on health care
financing: an empirical investigation from Indian states n.d 18, 2017.

11. Behera DK, Dash U. The impact of macroeconomic policies on the
growth of public health expenditure: An empirical assessment from
the Indian states. Cogent Economics & Finance 2018;6:1435443.

12. Institute for Health Metrics and Evaluation. Global health spending
1995-2015, 2018. Available from: http://ghdx.healthdata.org/record/
global-health-spending-1995-2015 [Accessed 5 Jun 2018].

13. World Health Organization. Global health expenditure database,
2017. Available from: http://apps.who.int/nha/database [Accessed
17 Aug 2018].

14. Institute for Health Metrics and Evaluation. Financing global health
2010: development assistance and country spending in economic
uncertainty. Seattle WA: Institute for Health Metrics and Evaluation,
2010.

15. World Health Organization. New perspectives on global health
spending for universal health coverage. Geneva Switzerland: World
Health Organization, 2018.

16. Sambo LG, Kirigia JM, Orem JN. Health financing in the African
region: 2000-2009 data analysis. Int Arch Med 2013;6:10.

17. Samadi A, Homaie Rad E. Determinants of healthcare expenditure in
Economic Cooperation Organization (ECO) countries: evidence from
panel cointegration tests. Int J Health Policy Manag 2013;1:63-8.

18. Khan HN, Razali RB, Shafie AB. Modeling determinants of health
expenditures in malaysia: evidence from time series analysis. Front
Pharmacol 2016;7.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Murthy VN, Okunade AA. The core determinants of health
expenditure in the African context: some econometric evidence for
policy. Health Policy 2009;91:57-62.

Xu K, Saksena P, Holly A. The determinants of health expenditure: a
country-level panel data analysis, 2011.

Fasoranti MM. An econometric analysis of the determinants of
government health expenditures in Nigeria. Journal of Empirical
Economics 2015;4:193-206.

Boachie MK, Mensah |10, Sobiesuo P, et al. Determinants of public
health expenditure in ghana: a cointegration analysis. Journal of
Behavioural Economics, Finance, Entrepreneurship, Accounting
and Transport, Journal of Behavioural Economics, Finance,
Entrepreneurship, Accounting and Transport 2014;2:35-40.
Olawunmi O. Determinants of public expenditure on health in
nigeria: a factor analysis. Journal of Social and Behavioural Sciences
2014;3:28-46.

Sagarik D. Determinants of health expenditures in ASEAN region:
theory and evidence. Millennial Asia 2016;7:1-19.

Abbas F, Hiemenz U. Determinants of public health expenditures in
Pakistan. Bonn Germany: Center for Development Research, 2011.
Institute for Health Metrics and Evaluation. Development assistance
for health database 1990-2017, 2018. Available from: http://ghdx.
healthdata.org/record/development-assistance-health-database-
1990-2017 [Accessed 18 Aug 2018].

James SL, Gubbins P, Murray CJ, et al. Developing a comprehensive
time series of GDP per capita for 210 countries from 1950 to 2015.
Popul Health Metr 2012;10:12.

Transparency International. Corruption perceptions index 2017,
2018. Available from: https://www.transparency.org/news/feature/
corruption_perceptions_index_2017 [Accessed 7 Dec 2018].
Organisation for Economic Cooperation and Development.

Global revenue statistics database, 2018. Available from: //www.
compareyourcountry.org/tax-revenues-global?lg=en [Accessed 7
Dec 2018].

GBD 2016 DALYs and HALE Collaborators. Global, regional, and
national disability-adjusted life-years (DALYs) for 333 diseases and
injuries and healthy life expectancy (HALE) for 195 countries and
territories, 1990-2016: a systematic analysis for the global burden of
disease study 2016 - the lancet n.d., 2018. Available from: https://
www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32130-
X/abstract?code=lancet-site [Accessed 25 Jun 2018].

Liang LL, Mirelman AJ. Why do some countries spend more

for health? An assessment of sociopolitical determinants and
international aid for government health expenditures. Soc Sci Med
2014;114:161-8.

Fan VY, Savedoff WD. The health financing transition: a conceptual
framework and empirical evidence. Soc Sci Med 2014;105:112-21.
Wooldridge JM. Introductory Econometrics: A Modern Approach.
6th Edition. n.d. /c/introductory-econometrics-a-modern-approach-
6e-wooldridge/9781305270107. (accessed December 7, 2018).
Huettner F, Sunder M. rego R-squared decomposition n.d. University
of Leipzig; n.d.

AVERT. HIV and AIDS in East and Southern Africa regional overview,
2015. Available from: https://www.avert.org/professionals/hiv-
around-world/sub-saharan-africa/overview [Accessed 7 Sept 2018].
World Health Organization. World health report 2010: health systems
financing - The path to universal coverage. Geneva Switzerland:
World Health Organization, 2010.

Reeves A, Gourtsoyannis Y, Basu S, et al. Financing universal health
coverage —effects of alternative tax structures on public health
systems: cross-national modelling in 89 low-income and middle-
income countries. The Lancet 2015;386:274-80.

Mcintyre D, Meheus F, Rettingen J-A. What level of domestic
government health expenditure should we aspire to for

universal health coverage? Health Economics, Policy and Law
2017;12:125-37.

Meheus F, Mclntyre D. Fiscal space for domestic funding of health
and other social services. Health Economics, Policy and Law
2017;12:159-77.

10

Micah AE, et al. BMJ Glob Health 2019;4:¢001159. doi:10.1136/bmjgh-2018-001159

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1senb Aq Gz0z [1dy 0z uo wod'lwg yhj/:sdny woly papeojumoq ‘6T0Z Arenuer €T U0 6STTO0-8T0Z-UBIWA/9ETT 0T Sk paysiand isiy :yiesH [eqo| [INg


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/S0140-6736(18)30698-6
http://dx.doi.org/10.1016/S2214-109X(17)30263-2
http://dx.doi.org/10.1016/j.econmod.2009.12.001
http://dx.doi.org/10.1016/S0167-6296(99)00032-6
http://dx.doi.org/10.1002/hec.1165
http://dx.doi.org/10.1002/hec.1540
http://dx.doi.org/10.1080/17516234.2017.1396950
http://dx.doi.org/10.1504/IJHTM.2018.091851
http://dx.doi.org/10.1504/IJHTM.2018.091851
http://dx.doi.org/10.1080/23322039.2018.1435443
http://ghdx.healthdata.org/record/global-health-spending-1995-2015
http://ghdx.healthdata.org/record/global-health-spending-1995-2015
http://apps.who.int/nha/database
http://dx.doi.org/10.1186/1755-7682-6-10
http://dx.doi.org/10.15171/ijhpm.2013.10
http://dx.doi.org/10.3389/fphar.2016.00069
http://dx.doi.org/10.3389/fphar.2016.00069
http://dx.doi.org/10.1016/j.healthpol.2008.10.001
http://dx.doi.org/10.1177/0976399615624054
http://ghdx.healthdata.org/record/development-assistance-health-database-1990-2017
http://ghdx.healthdata.org/record/development-assistance-health-database-1990-2017
http://ghdx.healthdata.org/record/development-assistance-health-database-1990-2017
http://dx.doi.org/10.1186/1478-7954-10-12
https://www.transparency.org/news/feature/corruption_perceptions_index_2017
https://www.transparency.org/news/feature/corruption_perceptions_index_2017
//www.compareyourcountry.org/tax-revenues-global?lg=en
//www.compareyourcountry.org/tax-revenues-global?lg=en
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32130-X/abstract?code=lancet-site
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32130-X/abstract?code=lancet-site
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32130-X/abstract?code=lancet-site
http://dx.doi.org/10.1016/j.socscimed.2014.05.044
http://dx.doi.org/10.1016/j.socscimed.2014.01.014
https://www.avert.org/professionals/hiv-around-world/sub-saharan-africa/overview
https://www.avert.org/professionals/hiv-around-world/sub-saharan-africa/overview
http://dx.doi.org/10.1016/S0140-6736(15)60574-8
http://dx.doi.org/10.1017/S1744133116000414
http://dx.doi.org/10.1017/S1744133116000438

	Trends and drivers of government health spending in sub-Saharan Africa, 1995–2015
	Abstract
	Introduction﻿﻿
	Methods
	Data
	Examining the factors associated with government health spending
	Decomposing the explained variation in government health spending

	Results
	Discussion
	Conclusion
	References


