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Abstract 

The study investigated the impact of maternal mortality, child mortality and life expectancy 

on the Nigerian economic growth covering a period of 30 years spanning 1990 to 2019. In 

addition, the study adopted a theoretical framework of Solow Growth Theory and its 

production function was later modified for the empirical analysis of this study. The 

Classical Least Square was used to estimates the relationship of the empirical model while 

the Granger Causality Test was used to test the direction of causality among the model 

parameters. Results of the analyses revealed that maternal health, infant mortality and 

population growth exerts positive impact on economic growth with infant mortality found 

to be statistically insignificant while under-five mortality and life expectancy exerts a 

negative impact on economic growth in Nigeria with life expectancy exhibiting a statistical 

significance. The Granger Causality test results revealed unidirectional causality from 

gross domestic product to life expectancy and maternal mortality, also unidirectional 

causality from population growth to gross domestic product and from under-five mortality 

to gross domestic product. The test also revealed there is no causality between infant 

mortality and gross domestic product over the study period in Nigeria. Therefore, the study 

recommended that government should formulate plans and strategies at reducing child 

mortality at all its level (federal, state and local) to ensure economic growth among others.  

Keywords: Child Mortality, Classical Least Square, Economic Growth, Granger 

Causality, Life Expectancy, Maternal Health and Solow Growth Theory. 

Introduction 

Every economy desires growth and development, whereas in recent time the nature of 

connection between major health indicators (maternal health, under 5 mortality, infant 

mortality and life expectancy), health expenditure and economic growth have generated 

debate among economic researchers, policy makers and health economists. This was due 

to the fact that government expenditure has increased over time and such should be 

reflected on the country’s health indicators (Byaro & Musonda, 2016; Farahani, 

Subramanian & Canning, 2010; Ude & Ekesiobi, 2014, Ogungbenle, Olawunmi & 
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Obasuyi, 2013; Klobodu, Dawson, Reed & Carpio, 2018). Economic growth literature 

clearly explained the importance of health in propelling productivity in any economy. 

Grossman (1972) argued that good health is required for the production of optimal output. 

The popular notion “health is wealth” implies it is only a healthy labour force that can 

contribute efficiently and effectively to production and growth of a country’s output. As 

postulated by Solow (1956), the output of a nation at any point in time depends on capital, 

labour and knowledge or effectiveness of labour. Thus, this make the health of the citizens 

of a country that constitute its labour force essential to the government that aspires growth 

for labour manage all other inputs and as such adequate provision, policies, programmes 

and frameworks should be made one of the primary objectives of every government as the 

result translates to economic growth which is one of their macroeconomic objectives. It is 

suggested that, healthier workers will be able to work longer, efficiently and effectively 

than their relatively less healthy counterparts (Meroyi, 2018). Health of the labour cannot 

be over-emphasized yet without good health status; the labour force cannot optimize the 

utility of available scarce resources. 

Maternal and child mortality rate has generally reduced in Africa and Nigeria in particular 

as evidenced by their reduction between 1990 till date (Millennium Development Goal, 

2013; UNICEF, 2016). Despite the efforts put in place and this significant achievement, 

maternal and child mortality rates per 100,000 lives are still higher than the estimate of 

MDG-5. As presented by Bello and Joseph (2014), in Nigeria, one woman dies in every 

ten minutes on the account of either pregnancy or child birth, amounting 53,000 per year. 

This figure is indeed high and saddening, it implies about 800 women die in every 100,000 

live births while Nigeria’s new born death rate (neonatal mortality) is considered one of 

the highest in the world with 528 per day (UNICEF/ WHO/ World Bank/UN, 2015). 

 

Fig. 1: Trends in Maternal and Child Mortality Rates in Nigeria (Per 100,000) 1990 - 2008 

Source: MDG Acceleration Framework (2013) 
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Furthermore, inadequate/lack of health care facilities and equipment in hospitals/health 

centres, inadequate professional health personnel majorly as a result of brain drain, access 

to antenatal and postnatal health care facilities are major challenges confronting the 

provision of comprehensive and all-round health care for women and children (UNFPA, 

2013). Also, there are problems with lack of education on antenatal and postnatal health 

care importance among pregnant women which cause complications on maternal and child 

health. Whereas, the Nigerian economy with population estimate of about 201 million 

according to United Nations (2020) had grown over the years in all its sectors since 

independence. 

Against this background that major health indicators are positively related to economic 

growth; empirical exploration of literature reveals studies concentrated on health spending 

and health outcomes in Nigeria such as David, (2018), Nwankwo (2018), Ogunjimi and 

Adebayo (2019). Similar to this study are that of Klobodu et al (2018) who examined 

maternal and child health impact on economic growth but focused on some Sub-Saharan 

African countries. Also, the study of Ogungbule, Olawunmi and Obasuyi (2013) only 

considered life expectancy as health indicator variable in their research while the study of 

Ogunjimi and Adebayo (2019) only examine the causality between health expenditure, 

health outcomes and economic growth in Nigeria. 

Conclusively, this study is of great distinction as its main objective is to examine the impact 

of maternal health, child mortality and life expectancy on economic growth in Nigeria for 

the period 1990 – 2019. It also attempts to check for the direction of causal relationship 

among the variables. The guiding hypotheses are: (i) maternal health, child mortality and 

life expectancy has no significant impact on economic growth in Nigeria (ii) maternal 

health, child mortality and life expectancy does not granger cause economic growth in 

Nigeria. The remaining sections of this paper are structured in the following manner: 

section 2 discusses the conceptual clarifications, trend analysis of variables and literature 

review. Section 3 contains the theoretical framework, model specification, data and 

estimation techniques. Section 4 comprises the empirical results and analysis; and section 

5 concludes the study. 

Conceptual Clarifications 

Maternal Mortality 

This simply means any loss or death that occurs to a woman’s life after childbirth usually 

within 42days or as a result of pregnancy complications. As noted by Ibrahim (2016), such 

complications are issues emanating or linked to improper management of pregnancy and 

not from accident or incidental factors. Literature revealed that there are several medical 

and non-medical factors affecting maternal health in the broad context. Moughalu (2010) 

in his work noted that in Nigeria, maternal mortality is been influenced by several non-

medical conditions. Such include social, economic and cultural factors among others; 

which impact directly on maternal mortality status. The most engrossing fact which calls 
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for attention on maternal mortality in Nigeria rural areas are the causes, these causes are 

factors that are non-medical which range from poverty to educational attainment, income 

level/earning, taboos or prohibitions as well as certain cultural practices and beliefs. 

However, Nigeria maternal mortality reduction had recorded commendable progress 

especially between 1990 and 2015. Maternal mortality declined in 1990 from 1,100 per 

live births to 350 in 2012 whereas despite this appreciable trend of reduction, it is still 

considered then not sufficient for reducing maternal mortality ratio (MMR) to 250 maternal 

deaths per 100,000 live births as objectified by United Nations Millennium Development 

Goals for2015 (MDG, 2013). As reported by NDHS (2019) in their 2018 survey, Nigeria 

still failed to achieve the United Nation objective in reducing maternal mortality rate. 

Child Mortality 

Child mortality is a broad component which can be simplified into infant mortality and 

under-5 mortality. Infant mortality is the death of young children majorly those below age 

2 and it is measured by infant mortality rate index (IMR), which is often computed using 

the number of deaths of children within the specified age per 100,000 live births at a 

particular period of time (Carpenter, n.d.). Under-5 mortality rate (U5MR) on the other 

hand can simply be defined as the probability a child given birth to in a specified year will 

die before the age of five. It can also be referred to as the sum total of deaths of infants (i.e. 

below age two) and that of children under the age of five, this is calculated per 100,000 

live births (United Nations Children’s Fund, 2012; UN Inter-agency Group for Child 

Mortality Estimation, 2013). 

Past reports and studies on child mortality showed that despite the reduction in annual rate 

of U5M, Nigeria finds it challenging to attain the benchmark decline rate of 11% per annum 

as required by MDG goal 4 of the United Nations in West and Central Africa in 2015 

(Rajaratnan et al, 2010; National Population Commission [Nigeria], 2004, 2009c; Lynken 

et al, 2009). Further investigations revealed that several efforts had been put in place in 

SSA countries (Nigeria inclusive) but child mortality rate still remains unacceptably high 

in the region. Smith (2010) reported that despite the region account for just one-fifth of the 

world’s children population, about half of the world childhood deaths are from SSA 

countries. 

Life Expectancy 

According to World Health Organization (WHO)(2006) life expectancy at birth is defined 

as the average number of years that a new born is expected to live if the current mortality 

rates continue to prevail. Life expectancy at birth is a clear reflection or indication of the 

overall mortality level of a population or country at a period of time. It also gives the 

summary of mortality pattern that cut across all age structure – children and adolescents, 

adults and the aged of a population or country. It is evident from literature over the years 
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that Nigeria’s life expectancy has increased as a result of reduction in infant and under-5 

mortality (CBNSB, 2017 & NDI, 2018). 

Economic Growth 

Economic growth according to Jhingan (2006) is defined as an increase in output level of 

a country over a period of time. In this definition, it was explained further that economic 

growth is related to a quantifiable sustained increase in a country’s per capita income or 

output accompanied by expansion in its labour force, consumption, capital and volume of 

trade. Similarly, Bisiriyu and Osinusi (2020) viewed economic growth as an increase in 

productivity of a country over a period of time which brings about better standard of living 

among the citizens through improvement in social and basic infrastructures such as health 

care, education and housing among others. 

The significance of economic growth cannot be overemphasized as it serves as a catalyst 

for economic development which is a core objective of every economy. 

Trend of Nigerian Economic Growth, Maternal Health, Child Mortality and Life 

Expectancy 

Nigeria is characterised as a lower-middle income with mixed economy and emergent 

market with currently expanding financial, service, communication and entertainment 

sectors (World Economic Situation and Prospects, 2014). The country is ranked 30th in the 

world in terms of GDP as of 2011 and its emergent manufacturing sector is the third largest 

in Africa despite been considered underperforming. In addition, the GDP growth rate of 

the country grew steadily since its independence to 2019 except for some years (1982 – 

1984 and 2016). The economy was growing until 1982 when it plunged into economic 

crisis that prevail to 1984and was later corrected with the adoption of Structural 

Adjustment Programme (SAP). Bisiriyu and Osinusi (2020) cited the study of Akeju and 

Olanipekun (2014) who revealed the country’s GDP at purchasing power parity in 2005 

increased more than doubled from $170.7 billion to $413.4 billion in 2011 while the actual 

figure was estimated to be approximately $520 billion with the inclusion of the informal 

sector. The GDP per capita increased by 116% from $1200 per person in 2005 to an 

estimated value of $2,600 per person in 2011. 

The economy later fell into another recession recently in 2016 when her real GDP dropped. 

The study of Ogunjimi and Adebayo (2019) revealed the statistical figure that the GDP fell 

from N69023 billion in 2015 to N67931 billion in 2016. As of 2019, Nigeria’s economy is 

the largest in the West Africa region, largest in Africa with nominal GDP of $496.12 billion 

with GDP per capita of $2407 and on track of becoming one of the 20 largest economies 

of the world whereas it presently stand as the 27th largest economy in the world according 

to the International Monetary Fund (IMF) World Economic Outlook Database, 2019. 

Infant mortality rate as reported by Ogunjimi and Adebayo (2019) stood at 125.4 per 1,000 

live births in 1981 but declined to 124 per 1,000 live births in 1983 and this increased 
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steadily to 126.2 in 1989 and 1990. However, according to the report of Ogunjimi and 

Adebayo (2019), this figure plummeted in 1991 to 126 per 1,000 live births and steadily 

decrease until it reached a double digit of 99.8 per 1,000 live births in 2004. The figure 

stood at 81.1 per 1,000 live births in 2010 and recently estimated as 66.9 per 1,000 live 

births in 2016. U5M was also reported to have an unstable pace in Nigeria over the years 

and this was faster in the 1960’s and 1970’s than in recent time (Adetunji, 2002). Ahmed 

et al (2000) also reported Nigeria was rated to have had a modest decline in U5M rate in 

the 1990’s alongside some SSA countries (Madagascar, Mauritania & Lesotho). 

Maternal mortality rate in Nigeria as at 1981 stood at 362.41 per 1,000 female adult and 

fluctuated for years until 1993 when it stood at 363.8 per 1,000 female adults. This 

increased steadily over the years and stood at 393.53 per 1,000 female adults in 2002 and 

later declined until it reached 359.82 and 333.03 per 1,000 female adults in 2010 and 2016 

respectively (Ogunjimi & Adebayo, 2019). However, the country’s life expectancy at birth 

stood at 45.62years in 1981 which later increased steadily in 1985 to 46.13. The figure 

declined in 1993 and 1994 to 45.84 but increased to 48.25 in the following year. Since 

1995, the figure had maintained an upward trend, reaching 48.25years in 2005, 50.85years 

in 2010 and 53.43years in 2016 (CBNSB, 2017; WDI, 2018). 

This indicates that measures and programmes by government and international 

organisations such as United Nations to combat maternal mortality yielded a significant 

result. Conclusively from the analysis, it is evident that economic growth, maternal health, 

child mortality and life expectancy had demonstrated commendable and interesting trends 

in Nigeria over the years. 

Empirical Review 

Exploration of literature showed there are lots of time-series and panel researches 

examining the connection between health outcomes (maternal mortality, child mortality, 

life expectancy), health expenditure and economic growth in several countries (developed 

and developing) and regions. Anyanwu and Erhijakpor (2007) investigated the relationship 

between government health expenditure and health outcomes in 47 African countries 

between 1994 and 2004 using Robust Least Square Model. Their results showed health 

expenditure have a statistically significant effect on infant mortality and under-five 

mortality. Further result from the study revealed both infant and under-five mortality are 

positively and significantly associated with SSA countries while inverse is true for North 

Africa countries. In the same vein, Kim and Lane (2013) analyzed the relationship between 

public health expenditure and public health outcomes nexus among 17 OECD countries 

between 1973 and 2000. The results of the study showed a negative relationship between 

government health expenditure and infant mortality rate and a positive relationship 

between government health expenditure and life expectancy at birth. 
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Novingon, Olakojo and Nowignon (2012) investigated the effects of public and private 

health care expenditure on health status in SSA countries from 1995 to 2010. The study 

adopted panel data regression and the results showed that health care expenditure 

significantly influence health status through improving life expectancy at birth, reducing 

death and infant mortality rates. Similarly, Nikoloski and Amendah (2017) examined 

health expenditure and better health outcomes among 14 African countries from 2000 – 

2014. The result revealed public health expenditure reduces infant, neonatal and under-five 

mortality rate while increasing life expectancy at birth significantly. In the study of Shetty 

and Shetty (2014) on health expenditure and infant mortality rate among 34 Asia countries 

revealed a significant inverse relationship between health expenditure and infant mortality 

rate. 

In Nigeria, David (2018) in his empirical explanation on the nexus between infant mortality 

and public health expenditure in Nigeria from 1980 to 2016, the empirical results indicated 

the presence of significant long-run relationship between infant mortality and government 

health expenditure. In the study of Edeme, Emecheta and Omeje (2017) on public health 

expenditure and health outcomes in Nigeria, it was found that an increase in public health 

expenditure improves life expectancy and reduces infant mortality rates. Also, Bashir 

(2016) assessed the impact of government health infrastructure on health sector 

performance from 2000 to 2013 and found a strong and significant inverse relationship 

between government health expenditure and infant mortality. The study also found a weak 

positive association between public health spending and life expectancy. 

Linking economic growth to health outcomes, Bhalotra (2006) explored the extent to which 

the reduction in child mortality can be attributed to economic growth in 15 major states of 

India over a period of three decades. Malik (2006) in his study concluded infant mortality 

rate, life expectancy rate and crude health rate has significant effect on economic growth 

proxy by per capita gross national income (GNI). Also, Bloom, Kuhn and Prettner (2015) 

in their investigation on the contribution of female health to economic development noted 

that improved female health and health care facilities enhances demographic transition 

which results to sustained economic growth. 

Similarly, Klobodu, Dawson, Reed and Carpio (2018) examined child health and economic 

development among six SSA countries (Burkina Faso, Togo, Ghana, Ivory Coast, 

Botswana and South Africa) between 1960 and 2012. The study concluded maternal and 

child healths are beneficial for long-term economic growth. The research further 

recommends that maternal health and child health care should be prioritized within the 

overall economic growth and development plans. In Nigeria, Ogungbenle, Olawunmi and 

Obasuyi (2013) in their study on life expectancy, public health spending and economic 

growth in Nigeria for the period 1997 to 2008 revealed there is no bi-directional causality 

between life expectancy and economic growth in Nigeria for the years under review. 
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Finally, Ogunjimi and Adebayo (2019) examined the relationship among health 

expenditure, health outcomes and economic growth in Nigeria between 1981 and 2017, the 

results from their analysis showed a unidirectional causality running from health 

expenditure to infant mortality and no causality between real GDP and infant mortality. 

Furthermore, the result showed a unidirectional causal relationship running from health 

expenditure and real GDP to life expectancy and maternal mortality; and a unidirectional 

causal relationship running from real GDP to health expenditure. 

Theoretical Framework 

This study is guided by the Solow Growth Theory. This was chosen being the basic and 

fundamental reference point for almost all analyses of growth. The theory supports the fact 

that for an economy to produce certain output that will enhance growth, there must be some 

certain inputs which labour is one which must play a significant role. The Solow Growth 

Theory focuses on four variables: Output (Y), Capital (K), Labour (L) and “Knowledge” 

or the “Effectiveness of labour” (A); thus the production function takes the form: 

  Y = f (K, L, A) ………………………………………… ………….     (1) 

The above equation changes form to Y = f (K, AL) ……………………………….     (2) 

This is because knowledge is embedded in labour and it is explained by Solow noting there 

is a multiplicative relationship between labour (L) and knowledge (A). However, labour 

(L) ensures the utilization of capital (K) in production process. The multiplicative effective 

of A and L as explained by Solow is referred to as effective labour because acquisition of 

knowledge or skill makes labour more effective and productive. 

The theory further argued that the production function has constant returns to scale in its 

two arguments – capital and effective labour. This simply means doubling labour and 

capital doubles the amount of output within the economy with A held constant. Multiplying 

both factors of production L and K by any non-negative constant c causes output to change 

by the same factor: 

  F(cK, cAL) = cF(K, AL) for all c ≥ 0 ………………… (3) 

Solow in his analysis proceeds to check equation (3) above of constant returns to scale 

using the popular Cobb Douglas production function which is specified as: 

  F (K, AL) = Kα, AL1-α ………………………………………. (4)  

where (0 <α< 1), introducing the constant c; 

F (K, AL) = (cK)α (cAL)1-α …………………………………  (5) 

  = c αK α. c1-α (AL)1-α 

  = cα c1-α. Kα (AL)1-α 

  = cF (K, AL) 
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From the foregone theoretical analysis, it is obvious that the role of labour is cogent to 

economic growth and as such, their health status is paramount to ensure increase in 

productivity. As the theory posit, doubling the amount of labour and capital doubles 

productivity; in the same vein decreasing the amount of labour decreases productivity 

ceteris paribus. However, increase in mortality rate, child mortality and decrease in life 

expectancy will decrease labour force which will surely in turn decrease productivity and 

retard economic growth of the nation. 

Model Specification 

The aforementioned Cobb Douglas production function as used by Solow in his analysis 

was adopted and modified for the study under investigation. The least square regression 

equation based on the functional relation is stated as follows: 

GDP =a0+a1MMR+a2IMR+a3U5M+a4LE + a5POP+ U ………… (6) 

Where: 

a0   = Intercept 

a1, a2, a3, a4&a5 = Regression Coefficients 

GDP   = Gross Domestic Product Growth Rate 

MMR   =  Maternal Mortality Rate 

IMR   = Infant Mortality Rate 

U5M   = Under-5 Mortality Rate 

LE   = Life Expectancy 

POP   =  Population Growth Rate 

U   = Error Term 

 

Data and Estimation Techniques 

This study employed time series data on maternal health given by maternal mortality rate, 

child mortality given by infant mortality rate and under5 mortality rate, life expectancy, 

population growth rate and economic growth given by gross domestic product growth rate 

for the period 1990 to 2019. The secondary data were collected from World Bank Data site 

while the sourced data were analyzed with the specified multiple regression model using 

the unrestricted Classical Least Square. The estimated parameters are subjected to 

evaluation using the F-statistics and t-statistics while the overall stability is tested using the 

adjusted R2and Durbin Watson test. Furthermore, the Pairwise Granger Causality Test was 

employed to examine the direction of causality among the variables of the study. 

Results of the Findings 

Table 1 below shows the result of the Unit Root test for stationarity. The Augmented 

Dickey Fuller test was used to ascertain the time series properties of all variables employed 

in the model so as to avoid spurious regression which results from the inclusion of two or 

more non-stationary time series data in regression analysis. 
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Test of Stationarity: Augmented Dickey Fuller test 

Table 1: Summary of the ADF Unit Root Test 
Variables Test 

Statistics 

5% Critical 

value 

Probability Remarks 

GDP -3.261566 -2.967767 0.0264 Stationary at level 

IMR -3.783385 -2.976263 0.0082 Stationary at level 

LE -4.628087 -3.004861 0.0015 Stationary at level 

MMR -4.255702 -2.971853 0.0025 Stationary at first difference 

POP -4.603667 -2.976263 0.0011 Stationary at second difference 

U5M -3.164556 -3.004861 0.0362 Stationary at level 

Source: Authors’ Computation, 2020 

Table 1 reveals GDP, IMR, LE and U5M were found to be integrated of order zero and this 

implies that the data were stationary at level form. MMR and POP were found to be 

integrated of order one and two at level form respectively and therefore, became stationary 

after differencing once and twice. Differencing was necessary so as to avoid the problem 

of spurious regression when series are used in their non-stationary form. 

The results from the multiple parameters regression specified to investigate the impact of 

maternal health, child mortality and life expectancy on economic growth in Nigeria from 

1990 to 2019 using E-Views version 9 is summarized below: 

Table 2: Estimated Regression Results 
Dependent Variable: GDP   

Method: Least Squares   

Date: 09/18/20   Time: 09:02   

Sample: 1990 2019   

Included observations: 30   

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 151.0113 157.0965 0.961265 0.3460 

IMR 5.206780 11.96325 0.435231 0.6673 

LE -6.326094 1.872581 -3.378276 0.0025 

MMR 0.052717 0.026337 2.001672 0.0567 

POP 60.02731 27.92223 2.149803 0.0419 

U5M -3.461846 6.546944 -0.528773 0.6018 

     
     R-squared 0.621604     Mean dependent var 4.401808 

Adjusted R-squared 0.542772     S.D. dependent var 4.116132 

S.E. of regression 2.783272     Akaike info criterion 5.061988 

Sum squared resid 185.9185     Schwarz criterion 5.342228 

Log likelihood -69.92982     Hannan-Quinn criter. 5.151639 

F-statistic 7.885137     Durbin-Watson stat 2.257023 

Prob(F-statistic) 0.000164    

     
     Source: Authors’ Computation, 2020 
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The results of the regression analysis above revealed that infant mortality rate (IMR), 

maternal mortality rate (MMR) and population growth rate (POP) exert positive impact on 

economic growth in Nigeria from 1990 to 2019 in Nigeria. These do not conform to a-

priori expectation base on expected signs expect population growth; it implies with a unit 

increase in infant mortality rate, maternal mortality rate and population growth, the 

Nigerian gross domestic product growth rate will increase by 5.2067, 0.0527 and 60.0273 

respectively. On the other hand, the result also showed that life expectancy (LE) and under 

5 mortality rate (U5MR) exert negative impact on Nigeria economic growth over the years 

of study. This implies that life expectancy and under5 mortality were growth retarding 

agents over the period of study. The magnitude indicates a unit increase in life expectancy 

and under5 mortality will deteriorate the growth of gross domestic product by 6.3261 and 

3.4618 units respectively. The sign of under-five mortality rate conform to a-priori 

expectation while that of life expectancy does not. 

Testing the partial significance of the estimated parameters of the model from table 2 

above, the results show that the estimate parameters for life expectancy (LE) and 

population growth rate (POP) were found to be partially statistically significant at 5% 

critical level (p-values <0.05) while the estimated parameters for maternal mortality rate 

(MMR), infant mortality rate (IMR) and under-five mortality rate (U5M) were found to be 

statistically insignificant at 1% and 5% critical levels. The result is in line with that of 

Malik (2006) who examined the relationship between health and economic growth and 

concluded that life expectancy has significant effect on economic growth. Also, the result 

corroborate with the finding of Klobodu et. al. (2018) who concluded that child health is 

beneficial for long-term economic growth in his study on child health and economic 

development in some selected sub Saharan Africa countries. 

The F-statistics which measures the overall significance of the model shows that all 

incorporated parameters in the model maternal mortality rate (MMR), infant mortality rate 

(IMR), under-five mortality rate (U5M), life expectancy (LE) and population growth rate 

(POP) have joint significant on economic growth in Nigeria at 1% and 5% critical levels. 

The value of the adjusted R2 reveals about 54% of the total variation in economic growth 

is explained by the explanatory parameters of the model. Also, the Durbin Watson statistics 

reveals there is no presence of serial autocorrelation among the residuals because its value 

(2.2570) is very close to two. Therefore, parameters estimated from the model are stable, 

efficient and suitable for policy simulation. 
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Table 3: Summary of Pairwise Granger Causality Test 

Variables F - statistic Probability Remark 

IMR             GDP 

GDP             IMR 

2.45457 

1.20069 

0.1081 

0.3192 

No Causality 

No Causality 

LE                 GDP 

GDP              LE 

1.23781 

4.11191 

0.3086 

0.0297 

No Causality 

Causality 

MMR            GDP 

GDP              MMR 

0.12215 

4.62894 

0.8856 

0.0204 

No Causality 

Causality 

POP               GDP 

GDP               POP 

3.02620 

0.43632 

0.0681 

0.6516 

Causality 

No Causality 

U5M              GDP 

GDP              U5M 

2.83632 

1.03844 

0.0792 

0.3700 

Causality 

No Causality 
Source: Authors’ Computation, 2020 

Table 3 above presents the summary of the Granger Causality test, the test was carried out 

using an optimal lag length of two. The result indicates that there is unidirectional causality 

from gross domestic product to life expectancy and maternal mortality rate and from under-

five mortality rate to gross domestic product. Also, unidirectional causality from infant 

mortality rate to maternal mortality rate, maternal mortality rate to life expectancy and 

under-five mortality rate to maternal mortality rate; all leading to the rejection of the null 

hypotheses (see table 2 in  the appendix). Furthermore, the Granger Causality test results 

reveal there is bidirectional causality between life expectancy and infant mortality rate, 

population growth rate and infant mortality rate, under-five mortality rate and life 

expectancy, population growth rate and life expectancy and finally between under-five 

mortality and population growth rate leading to the rejection of null hypotheses. The results 

also indicate there was no causality between infant mortality rate and economic growth 

over the period under study.  

The result of the study is in line with the result of Klobodu et al (2018) who found that 

child health granger cause economic growth in six SSA countries – (Burkina Faso, Togo, 

Ghana, Ivory Coast, Botswana and South Africa). Also, the result corroborate with that of 

Ogungbenle et. al. (2013) who revealed that there is no bidirectional causality between life 

expectancy and economic growth in Nigeria over their years of analysis. In addition, the 

study of Ogunjimi and Adebayo (2019) also supported result of the study that there is no 

causality between real GDP and infant mortality. 

Conclusion  

The study investigated maternal health, child mortality, life expectancy and economic 

growth in Nigeria for the period spanning from 1990 to 2019 to empirical data on 

parameters of the study. The classical least square method and granger causality test were 

adopted to analyze the specified model of the study. The results from the study empirical 

analyses found that maternal mortality, infant mortality and population growth exerts a 

positive impact on economic growth with only population growth rate found to be 
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statistically significant. The study also reveals life expectancy and under-five mortality 

exerts negative impact on economic growth in Nigeria over the years of study. The inverse 

relationship of life expectancy was found to be statistically significant. The finding on 

under-five mortality conformed to a-priori expectation, though not significant while that of 

population growth conformed and as well statistically significant; validating the Solow 

theory as reviewed that doubling labour will double the output level. 

However, the granger causality test results reveal bidirectional causality from gross 

domestic product to life expectancy, from gross domestic product to maternal mortality, 

from population growth to gross domestic product, under-five mortality to gross domestic 

product and no causality between infant mortality and gross domestic product over the data 

period of analysis. A major implication of these results is that under-five mortality, infant 

mortality and population growth over the years are capable of influencing economic growth 

in Nigeria. 

Recommendations 

Based on the findings of the study, the following policy recommendations were made: 

i. Government should formulate plans and strategies at reducing child mortality at all 

level (federal, state and local) to ensure economic growth. 

ii. Governments and their agencies should work with United Nations towards reducing 

maternal mortality and child mortality and as well increasing life expectancy at 

birth as these contributes to population growth rate which spurs economic growth. 

iii. Private sectors should also be encouraged by government to aid the attainment of 

reduced maternal mortality and child mortality to reap the gain of productivity 

needed for economic growth and development. 
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Appendix 

 Table 1: Estimated Regression Result 

Dependent Variable: GDP   

Method: Least Squares   

Date: 09/18/20   Time: 22:05   

Sample: 1990 2019   

Included observations: 30   

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 151.0113 157.0965 0.961265 0.3460 

IMR 5.206780 11.96325 0.435231 0.6673 

LE -6.326094 1.872581 -3.378276 0.0025 

MMR 0.052717 0.026337 2.001672 0.0567 

POP 60.02731 27.92223 2.149803 0.0419 

U5M -3.461846 6.546944 -0.528773 0.6018 

     
     
R-squared 0.621604     Mean dependent var 4.401808 

Adjusted R-squared 0.542772     S.D. dependent var 4.116132 

S.E. of regression 2.783272     Akaike info criterion 5.061988 

Sum squared resid 185.9185     Schwarz criterion 5.342228 

Log likelihood -69.92982     Hannan-Quinn criter. 5.151639 

F-statistic 7.885137     Durbin-Watson stat 2.257023 

Prob(F-statistic) 0.000164    

     
     Source: Authors’ Computation, 2020 

Table 2: Pairwise Granger Causality Tests  

Date: 09/18/20   Time: 21:52  

Lags: 2  

     
     
 Null Hypothesis: Obs F-Statistic Prob.  Inference/Conclusion 

     
     
 IMR does not Granger Cause GDP  28  2.45457 0.1081 No Causality 

 GDP does not Granger Cause IMR  1.20069 0.3192 No Causality 

     
      LE does not Granger Cause GDP  28  1.23781 0.3086 No Causality 

 GDP does not Granger Cause LE  4.11191 0.0297 Causality 

     
     

https://data.worldbank.org/country/nigeria
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 MMR does not Granger Cause GDP  28  0.12215 0.8856 No Causality 

 GDP does not Granger Cause MMR  4.62894 0.0204 Causality 

     
     
 POP does not Granger Cause GDP  28  3.02620 0.0681 Causality 

 GDP does not Granger Cause POP  0.43632 0.6516 No Causality 

     
     
 U5M does not Granger Cause GDP  28  2.83632 0.0792 Causality 

 GDP does not Granger Cause U5M  1.03844 0.3700 No Causality 

     
      LE does not Granger Cause IMR  28  6.08322 0.0076 Causality 

 IMR does not Granger Cause LE  8.14456 0.0021 Causality 

     
     
 MMR does not Granger Cause IMR  28  1.51366 0.2412 No Causality 

 IMR does not Granger Cause MMR  2.67384 0.0903 Causality 

     
      POP does not Granger Cause IMR  28  5.76206 0.0094 Causality 

 IMR does not Granger Cause POP  3.09327 0.0646 Causality 

     
     
 U5M does not Granger Cause IMR  28  1.34012 0.2815 No Causality 

 IMR does not Granger Cause U5M  0.88018 0.4282 No Causality 

     
     
 MMR does not Granger Cause LE  28  9.05521 0.0013 Causality 

 LE does not Granger Cause MMR  2.38950 0.1141 No Causality 

     
      POP does not Granger Cause LE  28  7.05998 0.0041 Causality 

 LE does not Granger Cause POP  8.75606 0.0015 Causality 

     
     
 U5M does not Granger Cause LE  28  9.27989 0.0011 Causality 

 LE does not Granger Cause U5M  7.17019 0.0038 Causality 

     
      POP does not Granger Cause MMR  28  2.45909 0.1077 No Causality 

 MMR does not Granger Cause POP  1.85571 0.1790 No Causality 

     
     
 U5M does not Granger Cause MMR  28  3.08913 0.0648 Causality 

 MMR does not Granger Cause U5M  1.34172 0.2811 No Causality 

     
     
 U5M does not Granger Cause POP  28  3.30808 0.0546 Causality 

 POP does not Granger Cause U5M  5.69954 0.0098 Causality 

     
     Source: Authors’ Computation, 2020 

 

 

 

 

 


