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ABSTRACT 

The study conducted examines the effect of government health expenditure on maternal 

mortality on health care and maternal mortality in 25 Sub-Saharan Africa Countries over the 

period of 1997 to 2015 and the empirical approach uses longitudinal data. To diminish the 

possible confounding influence of public health expenditures in the maternal mortality 

regressions, the study uses panel data run using STATA econometric software. The study finds 

that in Sub Saharan Africa, public health expenditure has a strong impact on reducing maternal 

mortality rates. Moreover, the study finds that improvements in access to improved sanitation 

facilities and external resources all work together to reduce the plausibility of maternal deaths. 

These findings support previous related empirical evidence for developing countries. Overall, 

from a policy standpoint, the empirical estimates call for public health policy makers in less-

industrialized regions to pay close attention to three very basic measures. These include: 

improved access to sanitation facilities, efforts to combat HIV and AIDS along with increased 

public spending on health as these are all important factors that can help to decrease maternal 

fatalities in Sub Saharan Africa Countries.  
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1.0 CHAPTER 1 

1.1 INTRODUCTION AND BACKGROUND OF THE STUDY 

Lozano, Wang, Foreman, Rajaratnam, Naghavi, & Marcus, (2011) state that Sub Saharan 

Africa (SSA) Countries have to reduce maternal mortality by 75% as well as achieving their 

millennium Development Goals target related to the reduction of maternal deaths in 2015. 

However, despite this achievement, SSA countries still encounter challenges in the provision of 

maternal health care and curbing maternal deaths. A number of countries in SSA experience 

political instabilities and conflicts that threaten the general growth, societal solidity and peace. 

Some are comparatively free from instabilities, but are still having difficulties with regard to 

improving health related issues (World Health Organization., 2012).  

The author further indicates that global maternal deaths prevalence was roughly 99%  in 

2015. More deaths which are estimated to be 66% were prevalent on SSA countries, Southern 

Asia accounting for approximately 30%.  Areas that are developing have reached about 99% 

(302 000) of the global maternal deaths in 2015, SSA having 66% (201 000), and Southern Asia 

(66 000). Globally, the calculated value of maternal deaths have reduced across regions and 

Eastern Asia is the leading region that has managed to curb maternal deaths most by roughly 

72% from 1990 t0 2015(Lozano, et al., 2011). 

Meanwhile, SSA and Oceania were one of the least regions that failed to reduce maternal 

deaths with a great magnitude, Nigeria was one of the countries in SSA that had  over one  third 

of all maternal deaths globally, which as estimated to be at (19%) (World Health Organization, 

2015). Statistics on maternal deaths report by World Health Organization (2015) states Central 

African Republic (881), Chad (856), South Sudan (789), Somalia (732) as the 5 leading countries 

with high maternal deaths. 
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With the presented studies and statistics, it is found that most deaths happen as a result of 

HIV and AIDS-related and indirect causes (World Health Organization., 2012). Countries such 

as South Africa, Swaziland, Botswana, Lesotho and Mozambique had the highest prevalence of 

deaths occurring as a result of HIV and AIDS indirect related causes, (World Health 

Organization, 2015). 

Even though SSA countries’ determinations to advance merit and quality in maternal 

health care amenities, nations still faces variation of hurdles to advance and progress in maternal 

health. Therefore, working towards Sustainable Development Goal (SDG) 3 and ultimately 

preventing maternal deaths requires considering, implementing the suggested initiative and 

continuing the efforts set MDG 5 as well as making maternal health care a priority. Anyanwu & 

Erhijakpor, (2007) state that a government which prioritizes maternal health is likely to enhance 

country’s economic growth and high labor productivity thus it is crucial that SSA countries 

invest on health amenities as well as maternal health care. 

1.2 Statement of the Problem 

 Maternal mortality is a great health challenge encountered by developing nations, 

particularly the nations of sub-Saharan Africa. According to World Bank (2000), the maternal 

mortality ratio is beyond 900 per 100,000 live births in certain countries of sub-Saharan Africa 

(SSA), comprising of Central African Republic Eritrea, and Guinea Bissau. High maternal 

mortality affects the overall health outcomes of a nation and its progress. It has been projected 

that every year at least 1.5 million women die as a result of complications associated with 

pregnancy and delivery, and 99% of these deaths take place in emerging countries, accounting 

for approximately 85% of the world’s births (Royston, 1989). Wagstaff and Cleason (2004), state 

that the degree, to which government health care expenditure stimulates health consequences, 
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rests on the effectiveness of policies and institutions. Relating government health expenditure to 

maternal mortality, Grossman states that excellent health considerably impacts a country’s 

growth through effective outcomes from sustainable and efficient health structures (Grossman, 

1972). Similarly, Anyanwu and Erhijakpor (2007) states that sufficient and competent health 

related spending  is considered as a significant and fundamental factor in the upgradation and 

elevation of health status of a country. In contrast, in SSA and other developing countries where 

income and resources are limited, health spending receives fewer attentions in government 

financial plans (World Health Organisation, 2010). 

 

“Meanwhile, government expenditure on health facilities in SSA is low and ranges 

between 3% and 10%of the total public health expenditure (World Health Organisation, 2010). 

Poullier, Hernandez, Kawabata, & Savedoff, (2002) projected that the proportions of revenue 

that nations invest on health amenities is more for high return countries, with health expenditure 

as a share of gross domestic product (GDP) extending from an  estimate of  1.5% to 13%. The 

largest prevalence are in Europe and the US, Africa. Few areas in Asia  have the lowermost in 

comparison to their input of 19% to the globe’s population. (Poullier et al, 2002)”. The authors 

Poullier et al. (2002 ) found that OECD region invest an estimated  85% of the world’s total 

health expenditure towards improving health challenges such as maternal mortality. On the 

contrary, Africa contributes to only 3% of the global’s health expenditure as against their 10% 

share in the global’s population (Poullier et al., 2002). The evidences presented above indicates 

that a strong connection between health care expenditure and health consequences such as 

maternal mortality is yet to be established, especially at the macro level in SSA (Novignon & 
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Olakojo, 2012). Although, “Anyanwu and Erhijakpor (2007)” found substantial positive 

influence of healthcare investment on health consequences, Burnside and Dollar (1998) could 

not establish any link among the two.  

 

This study is motivated by the different conclusions drawn from discussions on the 

association between health expenditure and health consequences such as maternal mortality with 

a precise consideration of 25 SSA countries. Thus, the aim of the study is to gain more in-depth 

knowledge on the effects of government expenditure on maternal mortality and to suggest policy 

measures for maternal health care and delivery. The study will contribute to the existing body of 

knowledge on this issue. By analyzing the trends of maternal mortality, government‘s health 

expenditure and GDP in 25 SSA countries, the researcher aims to answer the following 

questions. 

1.3 Research Questions 

I. What are the causes of maternal mortality? 

II. What is the effect of government’s health expenditure on maternal mortality? 

 

1.4 Objectives of the Study   

The broad objective of this study is to investigate whether there is a link between 

government expenditure on health care and maternal mortality for 25 Sub-Saharan Africa 

Countries over the period of 1997 to 2015. 
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1.5 Hypothesis 

 This study will test the hypothesis that government health care expenditure does affect 

maternal mortality in 25 Sub-Saharan Africa countries. 

1.6 Significance of Purpose 

The findings of this study will have implications for practice, policy, and research.  

1.6.1 Practice 

The study may help practitioners such health workers public health workers in SSA to 

increasingly understand the important of quality of care and closely monitor to prevent avoidable 

deaths and debilitating morbidities. It may also urge Ministry of Health, in SSA Statistics 

Centers, hospitals and clinics to understand the importance of updating the estimates of maternal 

mortality as well as capturing reliable data on maternal mortality, as well as ensuring appropriate 

and sustainable monitoring tools. The findings and recommendations are vital with regard to 

advocacy concerning of interventions and implementation of programmes to reduce, and prevent 

maternal mortality. 

1.6.2 Policy 

Maternal Health challenges and maternal mortality are severe concerns globally, 

regionally, and locally, not only for individuals, groups, families, and societies but also for 

policy makers. Therefore this study may give rise to the enactment of more programs and policy 

amendments in the fields of health and data capturing in SSA countries. The study may help 

policy makers to benchmark and learn from developed countries noteworthy improvement in 

maternal survival, long-term strategies to ensure access to delivery care in health facilities, with a 

strong focus on the professionalization of maternity care in large hospitals, effective referral 
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systems for women at high risk, and delivery care. It may also guide in the implementation of 

policies with enough authority and accountability to make professional delivery care accessible 

to all women. As many SSA countries are on the road to achieving the Sustainable Development 

Goals, attention now needs to be paid to the factors that prevents individuals such as minority 

groups in remote areas to access care. 

1.6.3 Research 

The discoveries from this investigation may add to the current body of understanding in 

this regard in many professional arenas, particularly health, with reference to the association 

between maternal health expenditure and maternal mortality. The research may also point to the 

need for research that may be broader in range and covering specific areas and different aspects 

contributing to maternal mortality. The study is significant in the sense that it is one of a kind as 

little research has been conducted in this field. This research may also advance additional 

interrogations and uncover fissures that will call for supplementary explorations comprising of 

multi-disciplinary approaches and procedures. 
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2.0 CHAPTER 2 

2.1 LITERATURE REVIEW 

This chapter provides a review and analysis of global and regional literature concerning 

government health expenditure and maternal mortality. It discusses the causes of maternal 

mortality in 25 Sub Saharan African countries (SSA), and the effects of government health 

expenditure on maternal mortality. 

2.1.1 Definition of Maternal Mortality 

World Health Organization  (2004),defines “maternal mortality is the death of women 

during pregnancy, childbirth, or in the 42 days after delivery and it still a major encounter to 

health structures international (p. 89)”. Maternal death may be due to both direct and indirect 

obstetric reasons. The direct obstetric reasons are those which are a consequence of obstacles due 

to being pregnant such as during labor and any events resulting from the pregnancy state (WHO, 

2004). These include haemorrhage, eclampsia, obstructed labor and sepsis (WHO, 2004). The 

indirect obstetric causes are those that may be due to a pre-existing maternal illness or one that 

matures during pregnancy such as hepatitis, cardiovascular disease, malaria and HIV and AIDS 

(WHO, 2004). 

2.1.2 Direct and Indirect Causes of Maternal Mortality 

SSA faces several challenges with regard to maternal health and this includes pregnancy 

and birth complications, childhood complications and HIV and AIDS (Kinney, et al., 2010) . 

WHO, (2006) report state that a high number of maternal deaths in Africa occur as a result of 

direct obstetric problems that happen before the period of childbirth. In most cases hemorrhage, 

hypertension, sepsis, and obstructed labor combined account for 64% of all maternal deaths 

(Khan, Wojdyla, Say, Gülmezoglu, & Look, 2006) while indirect causes such as HIV and AIDS 

and pneumonia, account for 23% of maternal mortality. (Khan, Wojdyla, Say, Gülmezoglu, & 
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Look, 2006) further state that 4% of maternal deaths in Africa are a result of unsafe abortion, 

maternal anemia, lack of iodine, and poor-quality diet. 

Colbourn, et al., (2013) hold the same position that most women in Africa die as a result 

of haemorrhage, infections and hypertensive disorders, and these mortalities are interceded by 

social, economic and behavioral aspects, characteristically convened into the ‘Three Delays’. 

The authors proposes the delays as, “the delay by the patient  to take a long time not seeking for 

health care, the delay in taking action in seeking the important or crucial health once one has 

decided and the delay in being given adequate attention upon arriving at the health center,all play 

a role toward maternal death” (Colbourn, Lewycka, Nambiar, Anwar, Phoya, & Mhango, 2013, 

pp. 1-4). In addition, (Kinney, et al., 2010) findings support Colbourn et al’ (2013) study as the 

authors state that gender inequalities, female illiteracy, and failure to motivate and encourage 

women to prevent s them from striving to seek care and having the independence to be on the 

forefront regarding their health, as well as exploring the best options for themselves results in 

critical delays and preventable deaths. 

2.1.3 Maternal Health Services Access 

Wirth, Balk, Delamonica, Storeygard, & Sacks, (2006) found that there are disparities in 

health care access for individuals in both urban and rural areas and this affects maternal health. 

For instance, mortality prevalence is low in well developed areas than in rural areas, and remote 

societies experience more insufficient access to health care. However, some areas that are rapidly 

developing or developed are linked with congested living environments, poor cleanliness, and 

extensive poverty thus contributing to struggles to access quality health care and ultimately 

general and maternal mortality.  
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Similarly, WHO, (2014) emphasised that access to trained and adequate health care lean 

towards wealth and geography. The reports states that from different surveys that were 

conducted from 2000 to 2011, results show s  great differences in being attended by a well 

trainedd health worker  during birth for women from well developed/wealth and poor areas. The 

widest differences ranging from 70% difference between the poorest and richest groups were in 

Guinea, Madagascar and Nigeria, and the smallest difference constituitng, approximately 20%, 

was in Sao Tome (WHO, 2014). 

Furthermore, there was a research done in DRC and it was found that prevalence of 

maternal deaths is high in the areas that conflicts are present especially Eastern provinces of 

Congo. According to (Coghlan, Brennan, Ngoy, Dofara, Otto, & Clements, 2006) there were 

1,174 maternal deaths per 100,000 live births in the Eastern Provinces of Congo as to 811 

maternal deaths in the west. It can be concluded that factors such as political instabilities, 

conflicts and natural tragedies results in challenges in providing maternal health services as well 

as sustaining a well-designed health system. Due to these circumstances, people are inhibited to 

accessing effective health care as a result to lack of equipment, poor referral structures, 

deteriorating settings of health amenities, loss personnel in the health sector, worsening 

transportation systems, corruption, authoritarian leaders, poor institutions, and inadequate 

freedoms (Coghlan, Brennan, Ngoy, Dofara, Otto, & Clements, 2006). 

Other factors associated with poor antenatal care are lack of education, coupled with 

living in rural areas and lack of financial resources (WHO, 2014). Chad, Ethiopia, Niger and 

Nigeria have the extensive gaps of health care coverage between the illiterate population and the 

highest educated, amounting to a coverage of estimated 31% among the illiterate and 88% 

among the highest educated. Meanwhile, on the contrary (WHO, 2014)  found that there was 
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slight difference in health care coverage between the developed and poor areas, for instance, in 

Rwanda coverage was 97% and 99% in the poorest and richest areas, respectively. 

2.2 Effects of Government Health Expenditure on Maternal Mortality 

According to (Servan-Mori, Avila-Burgos, Nigenda, & Lozano, 2016) distribution of 

public capital on health care is mostly based on population  factors. Generally, public 

expenditure on health strive to improve health conditions through two methods. First, the aim is 

to improve the accessibility of health amenities through better-quality and availability of prolific 

efforts such as health investment, health personnel and technology (Servan-Mori, Avila-Burgos, 

Nigenda, & Lozano, 2016). Secondly, it aims to reduce economical limitation of individuals and 

influence their choices and access patterns of health. As a consequence, greater expenditure and 

investment in any health care system, i.e maternal health leads to improved health outcomes.  

A report by (Anyanwu & Erhijakpor, 2007), states that African health structures 

encounters enormous financing insufficiencies. Commission for Africa,  (2005) highlights that 

paralleled to international mean of 5.4% of GDP, SSA public expenditures with a mean of 2.5% 

of GDP and is extremely little and short off to afford and deliver primary basic health. 

Nonetheless, in developed countries, spending on health surpassed US$ 2,000 per person per 

year, while in Africa its generally between US$ 13 and US$ 21 in 2001 in 2005 (Anyanwu & 

Erhijakpor, 2007). On the other hand, (Commission on Macroeconomics and Health , 2001) 

suggested that expenditure for health in SSA be increased to US$ 34 per person per year by 

2007, and to US$ 38 by 2015, amounting to approximately 12% of GNP. This is the lowest sum 

required to distribute primary strategies to address HIV and AIDS, and TB, and maternal 

infections while other authors suggest a greater topping up of public health and other alternative 

expenditure that could improve general and maternal health care (Sachs, 2004) 
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In a study conducted by Rajkumar and Swaroop (2008), the authors investigated the 

outcomes of public expenditure for the years 1990, 1997, and 2003 among 91 developed and 

developing countries of which 24 were SSA. Likewise, the outcome of their results was that 

public health expenditure decreases child and maternal mortality prevalence more in countries 

with good governance. On the contrary, (Rajkumar & Swaroop, 2008) also found that public 

health expenditure has lesser effects on health outcomes in countries that are poorly governed. 

Their argument is that the challenges in the effectiveness of public health expenditure occur as a 

result of reasons such as, “corruption, patronage, and crowding out effect (Rajkumar & Swaroop, 

2008, pp. 96-111)”. 

In comparison, other researchers suggest that PHE does not contribute much on health 

results. To justify this, (Devarajan, Swaroop, & Zou, 1996; Pritchett, 1996) emphasis that 

positive health results  may be a reflection of the efficiency of disbursements of funds, and it 

relies on the quality of services delivered by the public and government. Furthermore, “Gupta, 

Verhoeven, and Tiongson (2002) used cross-sectional data from 1993 to 1994 to study 50 

countries of which 11 were SSA and also found that there is a weak relation between increased 

public expenditure on health and reduction of infant and child and maternal mortality rates. 

According to Gupta, Verhoeven, and Tiongson (2002), health is mainly affected by per capita 

income, urbanization, adult illiteracy, and access to good sanitation and water”.  

Garret (2007) who examined the challenges of global health contends that in spite of the 

efforts that aim to respond to the HIV and AIDS pandemic, much of the health funds is invested 

yet the results are so poor.  First, because of strict levels of bureaucracy, and poor health delivery 

system, health funds accumulated end up not being used effectively thus increasing challenges in 

health care access. Secondly, corruption plays a role because in many cases there are payments 



 

12 
 

made to untraceable employees, misuse of drugs and illegal selling of drugs (Garret, 2007). In 

addition, Yaqub, Ojapinwa, and Yussuff (2012) who conducted a study in Nigeria from 1980 to 

2008, share the same views that increased public spending on health  will not results in nay 

positive results when   other factors like corruption are not dealt with.  

The third justification by Garret (2007) is lack of cooperation activities suggested by 

private and donor institutes that result to many programs hence failure to successfully complete 

those programs. Garret (2007) states that donors do not always give out enough money, thus 

coordination, monitoring and evaluations are necessary to avoid repetition of programs. Lastly, 

the author is of the view that most of the aid given to countries focus on single strategies such as 

HIV and AIDS. This however, pays no attention to other important areas such as nutrition and 

basic health services, thus affecting the effectiveness.   

Finally, studies on  health spending  and results have mixed results, but focuses on the 

good results of increased public health expenditure (Kim & Lane, 2013). To support this, 

(Bokhari, Gai, & Gottret, 2007) found that additional spending contributes to the reduction of  

maternal mortality (p. 257) and (Elola, Daponte, & Navarro, 1995) “found that the life 

expectancy  for females can be related to high GDP as well as health spending,  (pp. 1397-

1401)”. 
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2.3 THEORETICAL FRAMEWORK 

2.3.1 Theory on Government Expenditure: Wagner's Law 

“Wagner's Law is named after the German political economist Adolph Wagner (1835-

1917), who developed a law of increasing state activity”. He stated that the state progress comes 

as a result of productive economic activities that countries invest in. Wagner explains that the 

real income per capita of a country increases during industrialization phase as well as the share 

of public expenditure. With that said, SSA countries focusing on industrialization, countries 

GDP Per capita would increase as well as the share of public expenditure on health. Furthermore, 

Wagner (1893) initiated three main bases that are important to spend on and this includes the 

provision of social security and welfare care like education, aid, geographical protection 

programs and other policies that enhance well-being and social functioning by the government.  

Nonetheless, Filmer and Pritchett (1999) produced the economic growth oriented theory, 

which analyzes the relation among spending on health and health outcome from the economic 

theme of assessment. According to Filmer and Pritchett, public health care spending has an 

insignificant effect on health outcomes. However, additional empirical literature linking public 

spending on health and health outcomes confirmed that public spending on health has an effect 

on health outcomes.  
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3.0 CHAPTER 3 

3.1 METHODOLOGY OF THE STUDY 

To demonstrate the effects of Government health expenditure on maternal mortality, a 

panel data regression is run using STATA econometric software, for the period of 1997 to 2015. 

This study primarily uses data from the World Health Organization and countries that limited 

data in two or more three or more variables was not included in the study.  

This study uses panel data or longitudinal data because it contains time series 

observations of a number of countries. The advantage of using panel data setting is the use of 

either random effect and fixed effect model that creates chance to control the estimation biased 

resulted from time invariant omitted confounding factors. Hence, in this paper, the researcher 

uses the panel fixed effect and random effect and apply the Hausman specification test to choose 

the efficient method. The major challenges in empirical modeling is establishing causal 

relationship among the key and outcome variable. This is due to the problem of endogeneity that 

might be due to measurement error, reverse causality and omitted variable bias.   

In developing countries where data management is poor the data for maternal mortality 

and government health expenditure might be recorder with error; thus this might create 

measurement errors which in turn creates endogeneity, Aigner (1984) supports this as he states 

that measurement errors can lead to attenuation bias. Hence, attention should be focused on 

estimating the causal relationship. The problem of reverse causality is unlikely in this study but 

the problem of unobserved confounding factors can still result biased and inconsistent OLS 

results. If the unobserved confounding factors are time invariant, the Panel fixed effect 

estimation will result unbiased and consistent result.  
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Thus, the researcher uses fixed effects model. “This is because Fixed Effects model is 

more precise model and mostly has greater significance of freedom and more liability to vary 

than cross-sectional data which may be viewed as a panel with T = 1, or time series data which is 

a panel with N = 1, hence improving the efficiency of econometric estimates, (Hsiao et al., 

1995)”. The freedom of having many observations for a given variable gives an opportunity  of 

flexibly to generate various changes in the estimators (Griliches & Hausman, 1986).  

The variables under study are shown and defined in Table 1 

3.1.1 Modeling 

In this study, regression model is used as the common practice to identify the effects of 

health expenditure on MM. MMR is the dependent variable and government health expenditure 

is the independent variable.  

𝑀𝑀𝑅௜௧ ൌ 𝛽௜ ൅ 𝛽ଵ𝑋௜௧ ൅ 𝑍௜௧
ᇱ 𝛾 ൅ 𝜀௜௧ 

Where 𝑀𝑀𝑅௜௧ is maternal mortality rate of country i in year t, Xit is public health 

expenditure for country i time t, and 𝑍௜௧
ᇱ  is set of control variables such as access to improved 

sanitation facilities (% of population with access), real GDP per Capita, Women HIV Prevalence, 

household consumption, out of pocket health expenditure and external resource health 

expenditure  𝛽ଵ coefficient of interest, and 𝛽௜ is country specific characteristics,  𝜀௜௧ is the error 

term.  

3.1.2 Definition of Variables 

As mentioned earlier, the dependent variable is maternal mortality and the key 

explanatory variable is government health expenditure among 25 SSA countries.  
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3.1.3 Table 1: Description of Variables 

Variable Description 

Maternal Mortality Rate “The total number of women who die because 

of direct or indirect causes per 100,000 live 

births in a particular country, (World Bank, 

2000)”. 

Public health expenditure “The amount of spending from government 

on health care services, (World Bank, 2000)”. 

Access to improved sanitation facilities “Focuses on the entire populations that have 

access to sanitation facilities and aims to 

ensure hygienic separation of human excreta 

from human contact, (World Bank, 2000)”.  

 

Annual percentage growth rate of GDP 

“Per capita based on constant local currency, 

(World Bank, 2000)”. 

 

Female population 15+ who are living with 

HIV 

“Prevalence of HIV is the total number of 

women aged 15+ percentage of people who 

are infected with HIV, (World Bank, 2000)”. 

Household final consumption expenditure “According to (World Bank, 2000) it is the 

total value  including all goods and services, 

such as vehicles, television, fridge that has 

been bough t by the households and  It is also 

inclusive of  fees made  to governments to 
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obtain permits to provide certain services, 

(World Bank, 2000)”.  

Out of pocket expenditure “It is any direct payment from households 

that provides assistance to health workforce, 

and other goods and services  with the aim of 

improving the health systems and outomes of 

citizens, (World Bank, 2000)”. 

External resources for health “Are funds or services or resources provided 

by different entities such as international 

organizations from countries that they have 

bilateral relations, (World Bank, 2000)”. 

Source: World Bank Database 2000 

3.1.4 Table 2: Summary Statistics 

Variable Obs Mean Std. Dev Min Max 

LMMR 475 6.292 .5312 4.1109 7.2998 

LHEPP 449 .879 .5093 -.4748 2.2069 

LRGPDc 471 6.872 .9605 5.2292 8.9396 

LISF 474 3.291 .5529 1.5261 4.1957 

LWHIV 475 4.059 .0925 3.7783 4.2295 

LHFCE 428 4.285 .2510 2.8870 5.4309 

LOPHE 449 3.342 .7413 1.0905 4.3535 

LERH 447 2.594 1.143 -1.1481 4.3011 
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Table 2  results**Results are in summary of Log Forms.  

Source: Author’s Computation based on World  

3.1.5 Table 3: Expected Results 

Variable Expected Sign 

Health expenditure, public (% of government 

expenditure) 

Negative 

GDP per capita Negative 

Improved sanitation facilities (% of population with 

access) 

Negative 

Women's share of population ages 15+ living with 

HIV (%) 

Negative 

Household final consumption expenditure Negative 

Out-of-pocket health expenditure (% of total 

expenditure on health) 

Negative 

External resources for health (% of total 

expenditure on health) 

Negative 

Source: World Bank Indicators, 2017 
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4.0 CHAPTER 4 

4.1 RESULTS AND DISCUSSION 

This section provides a detailed account of the findings obtained from employing pooled OLS, 

and FE/RE. Table 1 and 2 show results from 25 Sub-Saharan Africa countries  

4.1.1 Table 4: Results of Maternal Mortality- All 25 SSA Countries Sample 

IMPACT OF PUBLIC HEALTH EXPENDITURE ON MATERNAL MORTALITY  
(1)  (2)  (3)  (4)  (5)  (6) 

OLS  OLS  RE  RE  FE  FE 

Health expenditure, public (% of 
government expenditure) 

‐0.40*** 
(0.05) 

‐0.23*** 
(0.06) 

‐
0.30***
(0.03) 

‐0.17*** 
(0.03) 

‐
0.30*** 
(0.03) 

‐0.16*** 
(0.03) 

GDP per capita  ‐0.37*** 
(0.04) 

‐0.56*** 
(0.05) 

‐0.59*** 
(0.05) 

Improved sanitation facilities (% 
of population with access) 

0.01 
(0.04) 

‐0.51*** 
(0.08) 

‐0.65*** 
(0.09) 

Women's share of population 
ages 15+ living with HIV (%) 

‐0.13 
(0.21) 

0.44 
(0.25) 

0.68** 
(0.26) 

Household final consumption 
expenditure 

0.10 
(0.09) 

‐0.16** 
(0.05) 

‐0.16** 
(0.05) 

Out‐of‐pocket health 
expenditure (% of total 
expenditure on health)

0.03 
(0.04) 

‐0.11** 
(0.03) 

‐0.12*** 
(0.03) 

External resources for health (% 
of total expenditure on health) 

 
‐0.05 
(0.03) 

‐0.06*** 
(0.01) 

 
‐0.05*** 
(0.01) 

N  449  402  449  402  449  402 

R‐sq  0.150  0.542  0.173  0.638 

Standard errors in parentheses 

* p<0.05   ** p<0.01   *** p<0.001" 

 

Source: Author’s Results from STATA Software 

 World Bank Indicators, 2017 
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4.1.2 Table 5: Hausman specification test: FE vs RE 

 

 

 

The researcher have run both Fixed and Random Effects and the Hausman specification 

test rejects the hypothesis that difference in coefficients are not systematic hence FE estimation 

is more consistent. 

  

. 

                (V_b-V_B is not positive definite)
                Prob>chi2 =      0.0000
                          =       43.62
                  chi2(7) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg
                           b = consistent under Ho and Ha; obtained from xtreg
                                                                              
        LERH     -.0500694    -.0618263        .0117569        .0013706
       LOPHE     -.1207836    -.1106242       -.0101593        .0042353
       LHFCE     -.1568231    -.1578008        .0009777               .
       LWHIV      .6783761     .4427642        .2356119           .0625
        LISF     -.6544173     -.514737       -.1396803         .037999
      LRGDPc     -.5864768    -.5563898        -.030087         .020111
       LHEPP     -.1637034    -.1675977        .0038942               .
                                                                              
                     FE           RE         Difference          S.E.
                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))
                      Coefficients     

. hausman FE RE

. estimate store RE
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4.2 Discussion 

In general, the results are consistent with the empirical evidence documented in the 

literature. Government health expenditure is highly significant at 1% level in the pooled OLS, 

fixed effects and Random Effects estimations. Coefficient of this variable is +0.23 in the pooled 

OLS and +0.17 in the fixed effects estimation while its +0.16 random effects estimation. This 

imply that 1% increase in government health expenditure will reduce maternal mortality by 

+0.23%, +0.17% and +0.16% respectively. The interaction government health expenditure and 

GDP, good sanitation is significant as well. This means that the presence of real GDP per capita, 

out of pocket expenditure, prevalence of women living with HIV and household consumption 

have influence on  the ratios or trends  of maternal mortality in SSA  countries.  

Based on the Hausman specification tests, the fixed effects model was favored over the 

random effects model. The results presented in this section are thus based on the fixed effects 

model. Table 1 above presents results of maternal mortality as the dependent variable. 

Table 1 shows the results with each of the variable used in determining the effects of 

government health expenditure on maternal mortality. Guided by previous studies, the control 

variables included access to improved sanitation facilities, real GDP per capita, out of pocket 

expenditure, prevalence of women living with HIV and household consumption. However, other 

previous studies included female literacy rate, prevalence of female employed, access to 

improved sanitation facilities, real GDP per capita and out of pocket expenditure  as their 

variables. Of these, access to improved sanitation facilities, real GDP per capita and out of 

pocket expenditure only were significant. Due to the mixed results from previous studies 

regarding the significance of the socioeconomic variables, there was no need for including 

female literacy rate and the prevalence of employed females. Therefore, with the exception of 
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access to improved sanitation facilities, real GDP per capita and out of pocket expenditure the 

researcher did not include them. 

The results of this study show that investing more on health care services is a crucial 

factor in health outcomes in SSA. It shows that public health care spending, significantly 

improves maternal health. As estimated, results indicate that investing in health, especially 

through public funds; helps enhance health facilities ultimately improving the whole health 

system implementation and performance. The results agree to the findings of other studies that 

investing and spending on health care affect the wellbeing of individual and growth of a country 

as a whole. For instance, (Servan-Mori, Avila-Burgos, Nigenda, & Lozano, 2016)  conducted a 

research and found sufficient positive association between health expenditure and health 

outcomes.  

However, many SSA countries like Mozambique, Malawi, Nigeria and Zambia have poor 

health infrastructure and are less developed, and this leads to poor or little spending on health 

facilities.  In this case, increased health spending is important as it plays a role in significantly 

making progress towards better health outcomes. While increasing health care spending, SSA 

countries need to utilize efficient and effective methods of allocating the resources and funds 

both in urban and rural areas to improve maternal health across the entire country. Allocation of 

resources and funds can include improving health infrastructure by building more health centers, 

investing in mobile clinics, increasing the number of beds in hospitals, personnel trainings, and 

availability of health equipment’s and machines as well as medication and other preventive 

health care strategies and programs. Additionally, for SSA countries to improve the provision of 

maternal health, and reduce maternal deaths, it is crucial that governments spend above 10%, in 

this case, health expenditure should range from 10-18%. Other studies have found out that 
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countries like the United States invest most on health allocate between 10% to 20% of the total 

GDP, and mostly focus on medical personnel salaries, medical procedures as well as medication 

Furthermore, the researcher emphasizes that the most important objective is to save 

mothers, women and the general citizens, through increased spending which is allocated equally. 

Thus states have to advocate for fair and equitable access to health amenities to enable the less 

privileged to have their health needs met. To do this, countries will need more resources to 

ensure that all individuals have access to good health services. In order to make this a success, 

high costs or extra health costs can be reduced by patients paying for certain services which is 

referred to as out-of-pocket contributions or spending. Studies conducted previously show that 

out-of-pocket spending reduces the desire for inessential health care attention which ultimately 

increases efficiency but fails to make any significant effects on maternal mortality reduction, 

(Zweifel and Manning 2000).  

Furthermore, out of pocket spending is however driven by household incomes and 

consumption. A household with higher income is more likely to meet all its consumption and 

afford better health care access and medical bills from private health care centers, however it 

might be that households that fails to cover its consumption and have little income. Will not be 

able to afford any private health facilities thus rely on Government health facilities. Having said 

that good government health facilities put in place can rescue households that have lower 

incomes and households with higher incomes also would be in a position to access health 

facilities and invest some of their incomes in education or housing. 

With regard to the results and literature, HIV prevalence increases maternal mortality in 

SSA countries. In most cases, women living with HIV tends to be unproductive at workplaces 

and absent most of the times seeking health care also going for medical checkups. This leads to 
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deductions in the actual salary depending on the days missed at work, ultimately deteriorating 

the health of the individual, affecting household consumption and the ability to maintain a 

healthy lifestyle necessary. Countries such as Botswana, South Africa and Lesotho prevalence 

rate is higher even though the countries’ economy has been doing well. This raises questions on 

how much or how well the countries are investing in health to combat the wider spread of HIV 

and related diseases. In Botswana, most deaths happen as a result of HIV and related diseases. 

Thus it is important that countries such as Botswana, South Africa and Lesotho shift their focus 

on enhancing health care services, and investing more on health care as well as considering out 

of pocket expenditure on health and private assistance.  

For SSA countries to combat maternal mortality there is need to focus and enhance good 

sanitation as well access to good sanitation services in all areas. Results of this study indicate 

that access to good sanitation also reduces maternal mortality and lack of sanitation services 

impacts negatively on the health of women. Meanwhile, addressing all the important aspects 

such as improved sanitation and increase spending on health might not be the only solution. This 

is because some countries in SSA have a good economy yet still have high maternal mortality or 

many challenges related to maternal health and some countries are clouded with corruption and 

political instabilities that might hinder success in the fight against maternal deaths. Countries 

such as Botswana and South Africa are deemed to be doing well economically amongst other 

countries yet the countries continue to lead in the prevalence of HIV. This indeed indicates that 

there are other factors that play a role in the prevalence of maternal deaths. On the other side, 

Malawi is one of the countries classified as low income, health facilities are inadequate yet the 

numbers of HIV cases are way below to the cases of Botswana, South Africa and Swaziland.  
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Above all, It is important to study the relationship between health care spending and 

health care outcomes with specific focus on maternal mortality  in SSA between the period of 

1997  to 2015 because SSA have had the most trends in poor health and disparities in health care 

access for the past year. In addition the region continues to remain poor, people live on less than 

a dollar a day thus making it hard survive, and to acquire good health care services nevertheless 

maintain a healthy lifestyle. Secondly life expectancy is stagnant in SSA countries with a life 

expectancy less than fifty years and in most cases this is due to poor health, HIV pandemic, poor 

living environment attributing to water borne diseases such as cholera, malaria, and poverty.  

Therefore it is important that Governments don’t just increase funds in the health sector, 

it is also crucial to tackle other contributing factors that are not included in this study such as 

education, poverty, corruption and invent monitoring and evaluation tools that are specific for 

measuring the progress in the health sector with specific focus on maternal health care. For 

effectiveness and good progress, Government should also design a well detailed budget 

allocation plan that separates the allocation of funds on different programs and services such as 

preventive programs, educational activities on maternal health care, health infrastructures, health 

personnel, medication and equipment. This will help countries to identify arrears that need more 

funding and which areas are doing well with a certain amount. Taking into consideration the 

2018 allocation of funds in Botswana, the Ministry of Health received the second largest share of 

16.7% amounting to 17.54 billion pula. The amount will be used to purchase drugs, cover 

medical specialist fees, ARV therapy and government’s contribution to Botswana Public Officers 

Medical Aid Schemes. Given this example, most countries fail to breakdown the budget 

accordingly indicating how percentages will be allocated to drugs or ARV Therapy and  in what 

areas. This leads to funds being misused and some funds being used in more areas compared to 
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others. Criticizing Botswana’s allocation of funds, it fails to indicate how much will be spend on 

maternal health care services, such as PMTCT programs, preventive programs and as for ARV 

therapy, the sum is not broken down yet HIV is a major challenge that continues to lead to loss 

of lives among women.  
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5.0 CHAPTER 5 

5.1 CONCLUSION AND RECOMMENDATION 

5.1.1 Summary of the Study 

This study achieved its main objective of investigating the effects of public health 

expenditure on maternal mortality in SSA countries, MMR as the dependent variable and 

government health expenditure as the independent variable while controlling variables are access 

to improved sanitation facilities (% of population with access), real GDP per Capita, Women 

HIV Prevalence, household consumption, out of pocket health expenditure and external resource 

health expenditure.  

The researcher has built on the strengths of studies like those of Bokhari, Gai, & Gottret, 

(2007), and Anyanwu & Erhijakpor, (2007) by narrowing her analysis to 25 SSA countries. This 

establishes the importance of public health expenditure on maternal mortality, amongst other 

previously identified Real GDP, education and political stability. Thus, the researcher focused on 

addressing gaps in other studies that made generalizations in conclusions indicating the 

important causes of maternal  mortality, without highlighting specific variables that contribute 

greatly to maternal mortality and public expenditures.     

In a nutshell, the results of the study are significant and consistent with the empirical 

evidence documented in the literature. Government health expenditure is highly significant and 

the increase in government/public health expenditure reduces maternal mortality. In addition, out 

of pocket health expenditure, access to improved sanitation, household consumption also can 

combat the increase of maternal deaths. Countries with good real per capita GDP can increase 

health care expenditure and health care facilities thus reducing the spread of HIV among women 

as well reducing the number of deaths.  
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5.2 Policy Recommendations 

The findings suggest that public health spending, improved water source, sanitation 

facilities have caused significantly to the reduction in maternal mortalities achieved between 

years in SSA region. The findings have some implications for policymakers. 

First there has been a greater demand for health services as well as more well-built health 

infrastructures, therefore there is need to pay more attention towards improving the quality of 

health care that citizens receive, in particular maternal care. SSA governments Mechanisms are 

crucial and would play an  great role towards the betterment of quality and performance in the 

health sector and strengthen health systems and facilities to enhance delivery of maternal health 

care and the general health care.  

Secondly, there is greater need that the Government increases their participation as well as 

the citizens when to come to budgeting issues related to health. Before formulating a budget or a 

program that aims to address a certain maternal health issue, Government officials should consult 

with the citizens and have an idea of what health crisis need major financing and how that health 

crisis affecting women can be best addressed.  A platform to discuss budgets and include 

affected stakeholders and beneficiaries is important as it will aid and create an opportunity for 

efficient quantities to be budgeted for different areas.  

Thirdly when allocating funds that will help address maternal health related issues in SSA, 

funds should be disbursed in areas such as health infrastructures, and every area in urban, rural 

and remote areas should at least have two health infrastructures. In areas where the population is 

high, there should be more health infrastructures that are within 5km of the radius from 

households’ compounds. Moreover, more investment should be made on mobile clinics in all 

areas.  
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Furthermore, more funds should also be invested in training personnel who will be fully 

equipped and trained in maternal health issues, to foster effectiveness’s and efficiency in the 

provision of maternal health services, hospital centers should be fully equipped with equipment 

such as scans, medication, beds,  and any other equipment needed. This will prevent a situation 

where patients have to move to other health centers to be assisted instead they will get the help  

they need at the health center in their area, this will also create an opportunity for effective 

monitoring of the patient’s progress.  

Fifthly, the results show that out of pocket health expenditure would also help reduce the 

maternal fatalities, however SSA is one of the regions that has high prevalent of poverty cases, 

therefore for individuals to pay for private health services would be a challenge especially for 

poor households. Thus, to improve and expand health services and quality in SSA, the 

government should have partnerships with private institutions that will help contribute to 

combating maternal mortality. Additionally, Private health centers can also play a role by 

providing services to women and the general population, and invoice the costs for each patient to 

the government,  (Anyanwu & Erhijakpor, 2007). 

Lastly, prevention is better and is best done earlier. Having said that, some funds should be 

allocated to prevention methods and campaigns. This could include PMTCT programs, health 

education programs as well as HIV testing. These preventive methods should be equally 

distributed and more emphasis should be on rural areas where people are still holding on to 

different myths and cultural practices such as giving birth in compounds. Moreover, women are 

considered as caregivers, therefore women should be given the proper education on how to care 

for their patient and they should also be provided with all sorts of materials needed in the 
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process. This will prevent and reduce the chances of spreading viruses such as HIV from patient 

being taken care of and the caregiver.  
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5.3 Limitations of the Study 

This study has few limitations. First, some indicators/aspects of maternal mortality were 

not included by the researcher, such as physicians’ density, birth attended by skilled health 

personnel and nutrition into the statistical models. This was because there was no available data 

recorded. 

Second, the researcher realizes that there have been changes in the systems that might have 

affected the allocation of public health expenditures and some new  trends that contribute to  

maternal morality  and other forms that affects maternal health might have influenced the study 

estimates.  

Third, the dataset used is aggregate annual data at the national level and it would have been 

great to utilize household-level data to examine the disaggregated impact of health expenditures 

on different segments of the population. However, there is a chance to consider extending the 

study  for future research in Southern Africa. In other countries such as India, studies have 

established that health expenditures have larger and lasting effects on the overall well-being of 

the poor (Gupta et al., 2003). This observation helps public policymakers to draft relevant 

policies that have bigger and effective impact on the population.  

Despite the above concerns, the present study significantly enhances our understanding of 

the role of public expenditure on health in decreasing maternal mortality in developing countries 

today.  
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5.4 Suggested Areas for Further Study 

For the purpose of future studies, it is recommended that considerable attempts should be 

made to disaggregate public health expenditure into the recurrent and capital mix. This is 

expected to help measure the different responsiveness of the explanatory variables on the 

disaggregated public healthcare expenditure.  Additionally, it will be interesting to analyze the 

quality of governance effects on the effectiveness of public healthcare expenditure on maternal 

mortality. Other studies could narrow down the sample even further to one country to produce an 

even more specific result. 

Furthermore, an understanding of the effectiveness of public health expenditures at the 

country’s provincial or regional levels will be of paramount importance in SSA countries. 

Knowledge of the effectiveness of health expenditures at the regional levels will be very critical 

for governments to design and implement policies that influence the population and thus SSA 

and the observed pro-rich inequalities in health might be suggestive of problems with public 

health service delivery. In light of this point, further research might provide robust analysis at the 

country’s provincial or regional level and inspect impact of public health expenditures at the 

individual level.  

Finally, since many countries in Africa depend on donor finances, it will be interesting for 

future research to examine how the share of donor funding helps reduce maternal mortality.It 

might be important to analyze or compare the mortality progress of countries receiving large 

donor funding to those receiving lower shares of funds. Understanding these links might provide 

insights to respective governments regarding management of available health resources and 

coming up with other means of mobilizing resources domestically.   
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5.5 Conclusion 

 The aim of the study was to analyze the effects of public health expenditure on maternal 

mortality in 25 SSA countries.  The results presented show that public health care expenditure is 

significant and real GDP per capita; access to improved sanitation; household consumption and 

women’s share of the HIV population are significantly associated with improved maternal health 

outcomes. Therefore the results of the study show that investing in health care is crucial towards 

improving maternal health status in SSA countries and it is of paramount that governments in 

SSA increase expenditures reserved to maternal health care service delivery. 
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APPENDICES 

Appendix 1: LIST OF SUB SAHARAN AFICA COUNTRIES INLCUDED IN THE 

STUDY 

 

1. Angola 

2. Botswana 

3. Burkina Faso 

4. Burundi 

5. Cameroon 

6. Central African Republic 

7. Cote d'Ivoire 

8. Eritrea 

9. Ethiopia 

10. Ghana 

11. Kenya 

12. Lesotho 

13. Liberia 

 

14. Malawi 

15. Mozambique 

16. Namibia 

17. Nigeria 

18. Rwanda 

19. Senegal 

20. South Africa 

21. Sudan 

22. Swaziland 

23. Tanzania 

24. Uganda 

25. Zambia 

Source: List of countries from World Bank, 2017  
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