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Abstract: In view of Nigeria's persistently poor health throughout the years, this research 

looked into the third Sustainable Development Goal (SDG-3), which intended to ensure healthy 

lives and promote wellbeing for all people of all ages. One of the key goals was to bring the 

worldwide under-5 mortality rate down to at least 25 per 1,000 live births by 2030. Nigeria was 

the world's poorest performer in 2019, with a rate of 117.2 per 1000 live births. This study 

explored the extent to which government health expenditure in Nigeria has promoted health 

outcomes in the context of education level, based on existing theories that support the relevance 

of finance in promoting health outcomes. Time series data from 1982 to 2019 were used in the 

study. As a metric of health outcome, the study used the under-5 mortality rate (U5MR). Other 

variables in this study include the primary school enrolment rate and federal government health 

spending throughout the time period under consideration. To describe and analyze the impacts 

of health expenditure and education on the under-5 death rate in Nigeria, the study uses a 

quantitative research method. The interactive multiple regression model is used in this study.  

A Co-integration econometric approach was employed on the Eviews-9 econometric package 

to evaluate the interactive effect of health expenditure and education on under-5 mortality rate 

using Nigerian data. The analysis revealed that in the short term, neither government spending 

nor education alone will be sufficient to reduce U5MR in Nigeria. According to the study, 

econometric and statistical models used to analyse health and other social issues should be 

developed to reflect reality. Furthermore, because education and health are both social factors 

that contribute to the development of human capital in particular and human development in 

general, the federal government as well as state governments should ensure that the two 

ministries work in harmony. The ministry of health and the ministry of education are the two 

ministries under question. This will, without a doubt, lead to greater synergy and, as a result, 

higher efficiency in the use of national resources. 
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1. Introduction  
The third sustainable development goal (SDG-3) strives to ensure that all people of all ages 

live healthy lives. In 2030, one of the key objectives of this goal is to reduce worldwide under-

5 mortality to at least 25 per 1,000 live births. Half a decade into the pursuit of this target, 

global under-5 mortality stands at 37.7 per 1,000 (World Bank, 2021). Available statistics in 

the World Bank World Development Indicators (2021) shows that Nigeria is the worst 



performing country in the world with a figure of 117.2 per 1000 live births in 2019. Another 

disturbing fact from available statistics is that all the African countries that had worse 

performance than Nigeria in 1970 have improved tremendously. Cases worth mentioning are 

Malawi (from 341.3 in 1970 to 41.6 in 2019) and Senegal (287.9 in 1970 to 45.3 in 2019); 

while that of Nigeria declined from 281.4 in 1970 to 117.2 in 2019. 

 

Finance in general, and government health expenditure in particular, has a favorable effect on 

health outcomes, according to both theoretical and empirical evidence. According to an 

analysis of general government health spending in 2018, Norway, the United States of 

America, and Botswana spent $7029, $5355, and $374 per capita, respectively; Nigerian 

government spent only $12 per capita. Unexpectedly, health outcome (U5MR) in these 

countries are 2.4 (Norway); 6.5 (United States) and 40.6 (Botswana). This correlation calls for 

an investigation to ascertain the extent to which finance promotes health outcomes in a country. 

 

Aside income, other non-economic factors such as education also influence health outcomes as 

shown by both theories and empirical findings. Income and education are considered 

exogenous variables in empirical research that look at them as predictors of health outcomes. 

However, it is logical to reason that the level of education could influence the extent to which 

income promotes health outcomes. Thus, education could be regarded as an interactive variable 

or a moderator. That is, the extent to which government spending on education reduces U5MR 

is contingent on the level of education.  

 

One of the most significant factor in achieving economic growth is one's physical well-being. 

In light of this, there has been an agreement among researchers who view health as a public 

benefit, the demand and supply of which cannot be trusted to remain at the mercy of the 

invisible hands (Olarinde, 2010). As a result, the government must play a critical role in the 

provision of high-quality health-care services that the general public can both access and 

afford. As a result, the government must play a critical role in the provision of high-quality 

health-care services that the general public can both access and afford. As a result of the 

foregoing, the World Health Organization (WHO) proposed at the 2010 World Health 

Assembly topics related to health funding in order to facilitate the provision of high-quality, 

low-cost healthcare (Ataguba and akazili,2010). As a result, it is critical to provide high-

quality, cheap, and accessible healthcare services in order to fulfill a long-term goal of 

improving the nation's economic development (Riman, 2012). 

 

According to the suggestion, and in an effort to demonstrate its commitment to the restructuring 

of the health-care sector in its fiscal dispensation, the Nigerian government has taken on the 

responsibility of providing a good health-care facility for its citizens by increasing health-care 

allocation. Between the years 2000 and 2007, approximately 2.1 percent to 5.8 percent of total 

government expenditures were spent on health, according to available data (Mordi,2010). 

Evidence from the literature suggests that people in good health are more inclined to invest 

more on education because they have greater human capital and the ability to innovate and 

adapt to new technology (Rahman et al.,2018 cited in Osakede, 2020). As a result, public health 



investment or government expenditure on public health provides some social protection and 

improves access to health care, particularly for the less fortunate (Noy & Sprague-Jones, 2016). 

It is believed that increasing government spending on health will enhance the general public's 

health, resulting in a more active human capital base and a multiplier effect on economic 

growth and development.  

 

According to WHO (2005), quality health care is a result of widespread economic growth and 

a means of avoiding poor health traps in poverty. In the last few decades, the world has 

achieved remarkable progress in reducing child mortality. In 2016, the number of children 

under the age of five who died reduced to 5.6 million from 12.6 million in 1990-15,0000 per 

day, compared to 35,000 in 1990. Furthermore, the global under-five mortality rate declined to 

41 deaths per 1,000 live births in 2016, down from 93 deaths per 1,000 live births in 2015, a 

56 percent decrease. In 2016, 2.6 million babies died worldwide, or 7,000 every day. 

Neonatal fatalities accounted for 46 percent of all deaths among children under the age of five, 

up from 41 percent in 2000. Astonishingly, Southern Asia (39 percent) had the highest number 

of neonatal deaths, followed by Sub-Saharan Africa (39 percent), (38 percent). Nigeria, Africa's 

powerhouse, is one of the countries that accounts for half of all infant fatalities. However, the 

neonatal mortality rate dropped by 49 per cent from 37 deaths per 1,000 live births in 1990 to 

19 in the year 2016 (World Development Indicators, 2017).   

 

It's worth noting that there are differences in child survival among regions and countries: In 

Sub-Saharan Africa, one out of every 13 children dies before reaching the age of five (Bello 

2020). The ratio was found to be 1 in 189 in the world's high-income countries. In Sub-Saharan 

Africa, one out of every 36 newborns dies in the first month, compared to one out of every 333 

in the world's high-income countries (UNICEF,2017). If current trends continue, more than 50 

nations will fall short of the Sustainable Development Goal (SDG) target for child survival, 

resulting in the deaths of 60 million children under the age of five would die between 2017 and 

2030.  

 

In addition, 10 million children under the age of five would be rescued between 2017 and 2030, 

with almost half of them being newborns (UNICEF, 2017). To further improve this condition, 

good governance is required for the benefit of all. The situation is concerning, as the Nigerian 

health sector has historically provided substandard health services. It is self-evident that the 

majority of Nigeria's government hospitals are little more than consultation clinics. 

 

In light of the aforementioned, this study uses Nigeria as a case study to examine the impact of 

income and education, as well as their interaction, on the level of health outcomes (under-5 

mortality rate)S 

 

 

  

  



2. Literature Review  
On the one hand under–five mortality refers to the probability (expressed as a rate per 1,000 

live births) of a child born in a specified year dying before reaching the age of five if subject 

to current age-specific mortality rates. Nigeria continues to be a key contributor to worldwide 

under-five mortality figures. The country has one of the highest rates of under-five mortality 

in the world, with 156.9 per 1000 live birth (ICF Macro and NPC, 2009). Furthermore, there is 

a significant geographic variation in under-five mortality patterns in Nigeria, with the lowest 

rate of 89 per 1000 live births in the south-west and the highest rate of 222 per 1000 live births 

in the north-east. This massive regional disparity has been attributed to a variety of factors. 

 

Griffiths et al. (2004), who used DHS data from seven countries, including Nigeria, to examine 

the multilevel comparison of the determinants of child nutritional status, emphasized the 

importance of individual and household-level characteristics such as age, breastfeeding 

duration, and child size at birth, as well as maternal education. According to recent results, 

formal education, as well as health education, boosts child survival dramatically (Chirdan et 

al.,2008; Kravdal, 2004). 

 

Anyamele's (2009) research of DHS data from a number of Sub-Saharan African countries, 

including Benin and Nigeria, confirmed Chirdan's (2018) results that literacy is strongly linked 

to child mortality. Several other Nigerian research on under-five mortality are primarily based 

in hospitals. Several studies have shown the impact of drug use, treatment, and hospitalization 

in relation to a child's health outcomes. Adeboye et al (2010), for example, conducted a 

hospital-based research of infant mortality patterns within 24-hours of emergency pediatric 

admission in Nigeria and discovered that the majority of child deaths occur within the first day 

of admission due to malaria and malnutrition. 

 

Strong positive relationships between health spending and childhood mortality have been 

observed by Bokhari et al. (2007), Gupta et al. (2002), and Cremieux et al. (1999). Other 

research, such as Lawanson (2012), Anyanwu and Erhijakpor (2009), Murthy and Okunade 

(2009), have found that public health spending improves life expectancy and lowers infant and 

under-five death rates. For the example of SSA, Mallaye and Yogo (2012) and Mishra and 

Newhouse (2009) revealed a positive correlation between health aid and health outcomes. For 

instance, Lawanson (2012) evaluated the effects of public health spending on health outcomes 

such as infant mortality, under-five mortality, crude death rate, and life expectancy in the case 

of SSA. The results showed that the link between public health expenditures and health 

outcomes was negative for mortality rates but positive for life expectancy when using panel 

data from 45 SSA nations between 2003 and 2007. They used two-stage least squares and fixed 

effects estimations. 

 

Anyanwu and Erhijakpor (2007) looked at the impact of total and public health spending on 

two health outcome measures, namely under-five mortality and infant mortality rates, across 

African nations in a previous study. Their research used panel data and two-stage ordinary least 

squares estimation to discover that total and per capita public health spending in Africa had a 



significant impact on under-five and infant death rates. According to their findings, a 10 percent 

increase in per capita total health expenditure reduced under-five and infant mortality by 

21percent and 22 percent, respectively, whereas a 10percent increase in per capita public health 

expenditure reduced under-five and infant mortality by 25 percent and 21 percent, respectively. 

 

Bokhari et al. (2007) estimated the relationship between health care expenditure, per capita 

income and health outcomes nexus using under five mortality and maternal mortality as health 

outcome measures. The study found elasticities for under five mortality ranging from -0.25 to 

-0.42 and maternal mortality ranging from -0.42 to -0.52, with respect to health care 

expenditure. 

 

An important element that impacts health status is income, and there is usually a strong link 

between low income and hygienic poverty. According to studies, a decline in financial position 

leads to an increase in the rate of disease and mortality in society. When different criteria such 

as mortality, kind of serious diseases, degree of using health services, and hospital admission 

are used to gauge a society's health status, the reverse association between poor health and 

income level is valid, except in extreme situations. It is obvious that having an adequate income 

is a requirement for having access to other factors housing, diet, and education all play a role 

in defining one's health, and this issue takes on even more significance (Javadipour and 

Mojtahed,2005).  

 

Evidence suggests that the poor and their families suffer from higher rates of sickness, 

mortality, and injury than the general population. As a result, it is assumed that investing in 

poor societies' health is unavoidable. Furthermore, research shows that relative poverty, like 

abstract poverty, is linked to bad health, and studies demonstrating the link between (relative) 

poverty and health status have been conducted more frequently in industrialized countries. 

Because poverty prevents people from fully participating in economic and social activities, it 

appears that eliminating poverty is the best method to alleviate the negative effects of poverty 

on society's health (Byrne, 2003). 

 

Several studies have found a strong link between the employment and income level of people 

who have a driver's license. Furthermore, having bad living situations at the start of one's life 

will reduce one's chances of getting higher scientific degrees (Javadipour and Mojtahed, 2005).  

 

Individuals and societies with a higher level of education and knowledge will undoubtedly pay 

more attention to health and establish appropriate health facilities for themselves and their 

surroundings as a result of their education and perception of the importance of observing 

physical and mental health (Rosen,1982). Because educational and scientific degrees are not 

lost, they would have a greater impact on individuals' health status than other effective social 

factors on health, implying that children with appropriate education will likely have healthier 

preferences for life in maturity. Attention was paid more to security and work-related health 

issues during working hours. Individuals' education levels and health levels clearly have a 

favorable and significant association.  



However, education offers individuals with the opportunity for employment and income in a 

different way, and this might have an impact on their health (Pedrick, 2001:22). According to 

Robinson's (1997) idea, a cohesive society is one in which individuals work together to achieve 

common goals, despite the fact that diversity and distinctions exist in the society. Strong social 

networks in neighborhoods and small groups appear to be able to provide circumstances for a 

better existence in a variety of ways (Robinson, 1997). 

 

 

3. Methodology  
This study hinges on the theoretical framework of Rajkumar and Swaroop (2009) who 

modelled outcome of a public programme, for example public health expenditure as: 

 

Outcome = GEHα * EDUβ where α >  0; β ≥ 0 (1) 

GEH is government expenditure on health and EDU is primary school enrollment rate. 

 

Outcome could for example, be indicators of health status such as life expectancy, infant 

mortality or under-5 mortality rates. Equation (1) implies that outcome (for example under-5 

mortality rate) does the followings: (a) improves with an increase in government expenditure 

on health (b) improves (or does not worsen) if education improves. Taking the logs of equation 

(1), we have the linear form of (1) as equation (2) below. 

  

InOutcome = αInGEH + βInEDU    (2) 

In modelling the relationship between public spending and outcome as specified in equation 

(2) above, a researcher would usually take the information on spending from public budget 

documents. But it is known that only spending on health input does not automatically guarantee 

perfect health. The level of literacy is important for any government intervention. 

  

Following Pritchett (1996), α, the coefficient of public spending on programme p in equation 
(2) can be written as:  

α = γ(.) * αρ                                                                 (3) 

 

Where: 

 αρ = represents the productivity of public capital that is created from the spending on 

programme p. 

 

 

3.1 Conceptual Framework 

The effect of education in the relationship between government expenditure and health 

outcomes needs to be investigated as few studies have examined this nexus. Many studies have 

examined the proximate factors that exist between the main socioeconomic determinants of 

health and their outcome. The proximate factors often employed are mediators. This study 

considers education as a moderator. 



Thus, the role of government spending in promoting health outcomes is dependent on the level 

of education as presented below.  

 

 

 

 

 

 

 

 
Figure 1: A Moderation Model of Government Spending, Education and Under-5 Mortality 

Rate. 

 

The magnitude, direction, or presence of a link between variables is influenced by a moderation 

model. It reveals who, when, and under what conditions a relationship will last. Moderators 

typically assist you in determining the external validity of your study by pointing out the 

constraints of when a relationship between variables holds. 

 

Figure 1 is a simple moderation model diagram, showing the effect of GEH (Government 

Health Expenditure) on the outcome of U5MR (Under-5 Mortality Rate) which is influenced 

or dependent on the moderator EDU(Education). That is, education moderates the relationship 

between government health expenditure and under-5 mortality rate. 

 

The hypothesis to be tested in the moderation model is to show the relationship between 

government health spending (GEH) on under-5 mortality rate. The higher the level of education 

(EDU) of the people, the greater the effect of government health expenditure on under-5 

mortality rate in Nigeria. 

 

 

3.2.  Model Specification 

Given the conceptual framework above, the regression equation for the study is stated as 

follows: 

 

HOC f (GEH, EDU, GEH*EDU) 

 

 

CV (Control Variables) 

EDU (Education) 

GEH (Government Health 

Expenditure) 
U5MR (Under-5 Mortality 

Rate) 



Where:  

HOC is health outcome measured by Under-5 mortality rate; 

GEH is Amount of government spending on health; 

EDU is education measured by primary school enrollment  

GEH*EDU is the interactive term between government spending and education 

 

The explicit form of the equation is as presented below. 

HOCt = β0 + β1GEHt + β2EDUt + β3GEH*EDU + μ  
     

Where; 

 t = time period; 

β0 β1, β2 and β3 = represent the various coefficients 

μ, = stands for stochastic error term 

 

 

4. Results  

4.1 Descriptive Analysis of Variables  

Table 1 shows the statistical properties of under-5 mortality, government expenditure on health 

and education in Nigeria for the period under review 1982 to 2019.  

Under-5 mortality rate (U5MR) for the period under review averaged 172.4 per 1000. Its 

highest level for the period is 209.7 which was attained in 1989; while the least rate for the 

period stands at 117.2 per 1000 in 2019. Generally, there has been a downward trend in under-

5 mortality rate in Nigeria as shown. 

Table 1: Descriptive Analysis of Variables 

         U5MR          GEH             EDU 

Mean 172.4237 75.52053 84.89462 

Median 180.4000 20.58000 91.52970 

Maximum 209.7000 388.3700 113.0788 

Minimum 117.2000 0.040000 40.94025 

Std. Dev. 34.55342 103.8369 20.71477 

Skewness -0.269086 1.349911 -0.867339 

Kurtosis 1.403485 3.782933 2.583382 



 

 

 

 

 

 

 

 

 

 

 

Source: Researcher’s Computation using Eviews (2021) 
 

Unit Root Test for Stationarity 

The Augmented Dickey Fuller test was adopted to test for the Stationarity of the variables. 

The result is presented as follows. 

Table 2: Stationarity Test 

VARIABLE t-statistic at 

Levels 

t-statistic at 

first difference 

Test critical 

value 

Level of 

Significance 

U5MR 0.26 -4.34 -3.64 1 

GEH 2.93 -3.71 -3.56 5 

EDU -2.44 -3.15 -2.95 5 

Source: Researcher’s Computation from Eviews (2021) 

The table above shows that all the variables are co-integrated of order 1. That is they are all 

I(1) series. 

 

Short Run Autoregressive Distributed Lag (ARDL) Result 

ARDL Result (Short run Analysis) 

Prior to estimation, a maximum lag of 6 was selected. The model was evaluated after 2058 

estimations. The selected lag length for each variable are 6, 6, 5, 6, for U5MR, GEH, EDU and 

GEHEDU respectively. The ARDL estimation of the relationship between health outcomes, 

represented with under-5 mortality rate (UMR) on one hand and GEH, EDU and GEHEDU on 

the other, shows an R2 and R2 bar of 0.999 each. This shows that the model represents a good 

fit. The F-statistic of 222977 shows that the model is significant. The result is presented in 

Table 3 below. 

 

Jarque-Bera 4.494276 12.51153 5.039240 

Probability 0.105701 0.001919 0.080490 

Sum 6552.100 2869.780 3225.996 

Sum Sq.Dev 44175.75 398937.9 15876.76 

Observations 38 38 38 



Table 3: The Results of Autoregressive Distributed Lag (ARDL) Short Run Test 

 

     
     Variable Coefficient Std. Error t-Statistic Prob.*   

     
     U5MR(-1) 3.051946 0.352440 8.659475 0.0003 

U5MR(-2) -3.297316 0.728747 -4.524636 0.0063 

U5MR(-3) 2.97E-05 0.974946 3.05E-05 1.0000 

U5MR(-4) 3.534145 0.778420 4.540152 0.0062 

U5MR(-5) -3.300020 1.006504 -3.278695 0.0220 

U5MR(-6) 1.027143 0.577476 1.778677 0.1354 

GEH 0.052877 0.017220 3.070732 0.0278 

GEH(-1) -0.195056 0.071927 -2.711867 0.0422 

GEH(-2) 0.276599 0.085894 3.220240 0.0235 

GEH(-3) 0.024923 0.071051 0.350771 0.7401 

GEH(-4) -0.131659 0.042964 -3.064385 0.0280 

GEH(-5) 0.004108 0.119285 0.034435 0.9739 

GEH(-6) 0.201901 0.099918 2.020677 0.0993 

EDU 0.018134 0.008574 2.114995 0.0881 

EDU(-1) -0.044737 0.011735 -3.812296 0.0125 

EDU(-2) 0.069394 0.013585 5.108111 0.0037 

EDU(-3) -0.080701 0.020093 -4.016350 0.0102 

EDU(-4) 0.053219 0.019894 2.675084 0.0441 

EDU(-5) -0.019117 0.017669 -1.081945 0.3287 

 

            GEHEDU -0.000864 0.000196 -4.400977 0.0070 

GEHEDU(-1) 0.002439 0.000750 3.252250 0.0226 

GEHEDU(-2) -0.003049 0.001017 -2.997436 0.0302 

GEHEDU(-3) -0.000337 0.000706 -0.476369 0.6539 

GEHEDU(-4) 0.001459 0.000449 3.248809 0.0227 

GEHEDU(-5) -0.000344 0.001069 -0.321592 0.7608 

GEHEDU(-6) -0.001565 0.000834 -1.875514 0.1196 

C -3.415102 18.11789 -0.188493 0.8579 

     
     R-squared 0.999999     Mean dependent var 165.9156 

Adjusted R-squared 0.999995     S.D. dependent var 33.88180 

S.E. of regression 0.078348     Akaike info criterion -2.424103 

Sum squared resid 0.030692     Schwarz criterion -1.187388 

Log likelihood 65.78564     Hannan-Quinn criter. -2.014167 

F-statistic 222977.8     Durbin-Watson stat 2.971292 

Prob(F-statistic) 0.000000    

     
     *Note: p-values and any subsequent tests do not account for model selection 

      

   



Bounds Test 

The Bounds test was conducted to determine whether or not long run relationship exist among 

health status (U5MR) and health expenditure as well as education (EDU) in Nigeria 

In order to select the optimal lag length for each variable the Akaike’s Information Criteria 
(AIC) was employed. The computed F-statistic is 7.2 which is greater than the upper bound 

critical value of 5.62 at 1% level of significance. This means that the null hypothesis of no 

cointegration can be rejected at 1%. Therefore, there is a long run relationship between health 

status (U5MR) and the explanatory variables in Nigeria The   result is presented in the Table 4 

 

Table 4: The Result of Autoregressive Distributed Lag (ARDL) Bounds Test 

     

     

Test Statistic Value K   

     

     

F-statistic  7.202241 3   

     

Critical Value Bounds   

     

     

Significance I0 Bound I1 Bound   

     

     

10% 2.72 3.77   

5% 3.23 4.35   

2.5% 3.69 4.89   

1% 4.29 5.61   

     

     
 

Co-Integration Results (Long Run Results) 

 The long run model corresponding to ARDL (6, 6, 5, 6) for the relationship among health outcomes, 

health expenditure and education in Nigeria can be written as follows: 

U5MR = 214.4 - 14.6721*GEH + 0.2390*EDU + 0.1419*GEHEDU 



The estimated coefficients of the long run relationship is negative for income (GEH), 

government spending on health. It is positive for Education (EDU) and the interaction between 

GEH and EDU. While GEH conformed to a priori expectation, EDU and GEHEDU did not 

conform in the long run. This means that in the long run, increase in government expenditure 

on health will bring about reduction in under-5 mortality rate. The positive coefficient of 

GEHEDU implies that in the long run education is not able to moderate the effect of 

government health spending on health outcomes in Nigeria. This is contrary to the findings in 

the short run. 

The result presented above implies that in the long run, holding all other factors constant, an 

increase in government health expenditure by N1 billion will reduce under-5 mortality rate by 

14.6 per 1000 in Nigeria. 

 

Error Correction Model (ECM) Estimation 

The ECM corresponding to the long run estimates for the model is shown in Table 4.5 below 

The estimated ECM has two parts. The first part consists of the estimated coefficients of short 

run dynamics and the second part contains the estimates of the error correction term that 

measures the speed of adjustment whereby short run dynamics converge to the long run 

equilibrium path in the model. 

The short run coefficients for DGEH, DEDU, and DGEHEDU are statistically significant at 

either 5%, 10 % and 1% level respectively. The coefficient of the error correction term is 

negative, though not significant. The negative value of the ecm implies that the model 

converges in the long run. 

 

Table 5: Bounds Test 

ARDL Co-integrating and Long Run Form  

     
     Cointegrating Form 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

     
     𝛿(U5MR(-1)) 2.036019 0.401594 5.069839 0.0039 

δ(U5MR(-2)) -1.261297 0.595237 -2.118983 0.0876 

δ(U5MR(-3)) -1.261268 0.517400 -2.437703 0.0588 

δ(U5MR(-4)) 2.272877 0.521755 4.356213 0.0073 

δ(U5MR(-5)) -1.027143 0.577476 -1.778677 0.1354 

δ(GEH) 0.052877 0.017220 3.070732 0.0278 

δ(GEH(-1)) -0.276599 0.085894 -3.220240 0.0235 

δ(GEH(-2)) -0.024923 0.071051 -0.350771 0.7401 

δ(GEH(-3)) 0.131659 0.042964 3.064385 0.0280 

δ(GEH(-4)) -0.004108 0.119285 -0.034435 0.9739 



δ(GEH(-5)) -0.201901 0.099918 -2.020677 0.0993 

δ(EDU) 0.018134 0.008574 2.114995 0.0881 

δ(EDU(-1)) -0.069394 0.013585 -5.108111 0.0037 

δ(EDU(-2)) 0.080701 0.020093 4.016350 0.0102 

δ(EDU(-3)) -0.053219 0.019894 -2.675084 0.0441 

δ(EDU(-4)) 0.019117 0.017669 1.081945 0.3287 

δ(GEHEDU) -0.000864 0.000196 -4.400977 0.0070 

δ(GEHEDU(-1)) 0.003049 0.001017 2.997436 0.0302 

δ(GEHEDU(-2)) 0.000337 0.000706 0.476369 0.6539 

δ(GEHEDU(-3)) -0.001459 0.000449 -3.248809 0.0227 

δ(GEHEDU(-4)) 0.000344 0.001069 0.321592 0.7608 

δ(GEHEDU(-5)) 0.001565 0.000834 1.875514 0.1196 

CointEq(-1) -0.015928 0.088730 -0.179506 0.8646 

     
         Cointeq = U5MR - (-14.6721*GEH + 0.2390*EDU + 0.1419*GEHEDU + 

        214.4137 )   

     
     Long Run Coefficients 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

     
     GEH -14.672113 63.08897 -0.232562 0.8253 

EDU 0.238968 0.824088 0.289979 0.7835 

GEHEDU 0.141903 0.621163 0.228447 0.8283 

CONSTANT 214.413724 60.74165 3.529929 0.0167 

     
      

 

Discussion of Results   

Both the short run and long run estimations present mixed results in terms of the relationship 

among government health spending, education and health outcomes. 

 

Expenditure on Health and Under-5 Mortality Rate 

The short run ARDL result shows that current government health expenditure has a positive 

effect on U5MR in Nigeria. The 2nd, 3rd, 5th and 6th lags also affect U5MR positively. On the 

other hand, the 4th and 6th lags had an inverse effect on U5MR. In terms of level of significance, 

all the lags including the contemporaneous values were statistically significant except the 3rd 

and 5th lags. The positive correlation between GEH and U5MR changed to adverse effect when 

GEH was interacted with EDU. This implies that educations speeds up the effect of expenditure 

on health. In other words, education acts as a catalyst to the health expenditure.  



This result has brought to the fore that finance alone is not sufficient to ensure health outcomes. 

When many of the citizens are uneducated, the efforts of government at ensuring good health 

through expenditure on health will be limited. Therefore, any plan to enhance the health status 

of the citizens especially in less developed countries which are characterized with low level 

education, the literacy level of the citizens must be taken into consideration. 

Education and Under-5 Mortality Rate  

Holding all other factors constant, the effect of education on U5MR is similar to that of GEH. 

Contrary to a priori expectation, education was found to have a positive effect on U5MR in 

Nigeria. The 2nd and 4th lags also had a similar effect. However, the 1st, 3rd and 5th lags all have 

an inverse relationship with U5MR. All the coefficients were statistically significant except 

that of the 5th lag. 

However, as observed, the interaction between GEH and EDU was found to conform to a priori 

expectation.  It therefore follows that any plan to enhance the health status of Nigerians 

especially with respect to under-5 mortality rate, it must be considered within the context of 

the education of the citizens.  

The result from this study has confirmed Todaro’s proposition that both health and education 
are interrelated in development. They complement each other either as final goods or as factors 

of production. As final goods, the utility derived from health inputs cannot be maximized fully 

in the absence of education and vice versa. 

 

 

5. Conclusion and Recommendations  
 

This study adopts under-5 mortality rate (U5MR) as its measure of health outcome. Using the time 

series data for the period 1982 to 2019. The other variables for this study are primary school enrolment 

rate and health expenditure by the federal government during the period under review. 

Quantitative research method was employed to describe and analyze the effects of health expenditure 

and education in under-5 mortality rate in Nigeria. The interactive multiple regression model was also 

adopted. A Co-integration econometric approach was employed on the Eviews econometric package to 

evaluate the interactive effect of health expenditure and education on under-5 mortality rate using 

Nigerian data. 

Based on the analysis conducted, it was discovered that in the short run neither government expenditure 

nor education had alone is sufficient to bring about meaningful reduction in U5MR in Nigeria. The 

study confirmed the claim by Todaro that both education and health play complementary roles in human 

capital development.  

 

This study recommends that firstly, econometric and statistical models used to analyse health and other 

social issues should be designed such that they capture reality. If this is not the case, the results obtained 

from such models and inferences drawn from them could be misleading. Secondly, since education and 

health are both social variables that contribute to the development of human capital specifically and 

human development in general, the federal government as well as the various state governments should 



ensure a conscientious harmony between the two ministries. That is the ministry of health and the 

ministry of education. This will no doubt result in greater synergy, thus leading to greater efficiency of 

national resources.  
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