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Abstract 

This study aimed to examine the effects of health outcomes on economic growth in selected 

developed and developing countries. The study utilized annual panel secondary data on life 

expectancy at birth, adult mortality rate, consumer expenditure, and population growth rate across 

15 developed and 18 developing countries, sourced from the International Monetary Fund (IMF) 

and the World Bank World Development Indicators database. To ensure robust empirical analysis, 

the study employed dynamic panel data techniques, including descriptive statistics, unit root test, 

feasible generalized least square (FGLS), correlation analysis, co-integration test, and cross-

sectional dependence test, while diagnostic tests such as serial correlation, homoscedasticity, 

heteroscedasticity, and normality tests were conducted to validate the model. The findings revealed 

that life expectancy at birth exerts a positive and statistically significant effect on economic 

growth, while adult mortality rate has a negative and significant impact across both developed and 

developing countries. Household consumption expenditure showed a strong positive and 

significant influence on real GDP per capita, whereas population growth rate exhibited mixed 

effects. The results further confirmed that health outcomes significantly influence economic 

growth, with stronger effects observed under the FGLS estimation. Health outcomes play a 

fundamental role in shaping economic growth in both developed and developing countries. The 

study concludes that improving population health enhances labour productivity, strengthens human 

capital, and supports sustained economic growth. It recommends that governments should sustain 

investment in healthcare systems, improve service delivery, promote disease prevention programs, 

and ensure equitable access to healthcare in order to enhance economic performance and long-

term stability.  
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1. INTRODUCTION 

Economic growth remains a central objective for policymakers, governments, and development 

practitioners, particularly in developing economies, as it determines a nation’s capacity to raise 

living standards, reduce poverty, and expand productive opportunities (Ayaga et al., 2024). 

According to the World Bank (2022), maintaining stable economic growth is vital for both 

developed and developing countries because it influences employment generation, industrial 

expansion, investment inflows, fiscal sustainability, and human capital development. Sustained 

growth enables governments to mobilize resources for infrastructure, technological innovation, 

and social welfare while strengthening resilience against global shocks. Consequently, identifying 

the structural drivers of economic growth has become a fundamental concern in development 

economics. Recent empirical evidence highlights labour productivity and health outcomes as 

critical determinants of long-term growth performance (Awoyemi et al., 2024; Cui et al., 2025; 

Ibrahim, 2025). 
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Health outcomes, measured through indicators such as life expectancy, adult mortality rates, 

disease prevalence, and overall survival rates reflect the effectiveness of healthcare systems, 

nutrition, sanitation, and public health infrastructure. Unlike the broader concept of health, health 

outcomes provide measurable evidence of population well-being and productive capacity (World 

Health Organization, 2020). Improvements in health outcomes enhance human capital by 

extending productive life expectancy, reducing morbidity, lowering absenteeism, and 

strengthening labour force participation (Cui et al., 2025; Jacques, 2025). Conversely, poor health 

outcomes characterized by high mortality rates, communicable and non-communicable diseases, 

and weak healthcare systems reduce labour productivity, diminish efficiency, increase healthcare 

costs, and constrain economic growth (Abere & Elamah, 2025; Awoyemi et al., 2023; Yusufu et 

al., 2022). 

Empirical evidence from Sub-Saharan Africa, the Middle East and North Africa (MENA), and 

other regions confirms that stronger health outcomes positively influence GDP growth and 

economic transformation (Abere & Elamah, 2025; Awoyemi et al., 2023; Faruk et al., 2021; Yusufu 

et al., 2022). Structural improvements in health outcomes have been shown to enhance long-run 

productivity and support economic system evolution (Cui et al., 2025). Furthermore, institutional 

quality combined with health investment strengthens growth outcomes (Faruk et al., 2021). These 

findings underscore that sustained improvements in measurable health outcomes are essential for 

inclusive and stable economic expansion. 

The consequences of weak growth are multidimensional. In developing economies, slow growth 

limits revenue generation, constrains technological progress, and undermines social welfare 

systems (UNDP, 2024). Persistent stagnation has weakened productivity returns, disrupted labour 

markets, and reduced demographic support ratios in developed countries (Piris, 2023). As noted 

by Bloom et al. (2025), sustained periods of low growth reduce countries’ ability to absorb shocks, 

attract foreign investment, and maintain employment stability. Addressing the structural 

determinants of growth is therefore essential for both short-term recovery and long-term 

development. 

Long-standing deficiencies in health outcomes are key contributors to economic weakness. Poor 

population health outcomes reduce labour supply, weaken labour efficiency, increase absenteeism, 

and ultimately lower productivity (Awoyemi et al., 2023; Yusufu et al., 2022). Weak public health 

infrastructure, high disease burdens, inadequate health investment, and limited healthcare access 

compromise human capital quality and constrain national productivity (Abere & Elamah, 2025; 

Akomolafe, 2024; Awoyemi et al., 2024). Major health shocks including COVID-19, Ebola, and 

other infectious disease outbreaks have further demonstrated how deteriorating health outcomes 

disrupt GDP performance, destabilize labour markets, and weaken macroeconomic stability 

(Bloom et al., 2025; McKibbin & Fernando, 2023; Mohammed, 2020). These effects have 

manifested in rising fiscal pressures, reduced competitiveness in advanced economies, and deeper 

structural constraints in developing countries. Consequently, weak health systems remain a 

significant obstacle to sustained economic growth across regions. To address these gaps, this study 

examine the effects of health outcomes on economic growth in selected developed and developing 

countries. The paper is organized as follows: Section 2 presents the literature review, Section 3 

describes the data and methodology, Section 4 presents the results and discussion, while Section 

5 provides conclusions and policy recommendations. 
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2. Literature Review  

Economic growth refers to the sustained increase in the productive capacity of an economy over 

time, which is typically reflected in rising levels of output, income, and overall standard of living. 

There are several schools of thought in the social sciences that interpret the word "economic 

growth" differently, which makes it challenging to define. For some scholars, economic growth is 

intimately tied to economic development, suggesting that a country must exhibit yearly 

improvements in both aggregate and per-capita output in order to be deemed truly increasing 

(Raymond & Ekponaanuadum, 2021). In this sense, a country can be considered developed if it 

can maintain GDP growth rates of roughly 5-7 percent per year, with steady increases in welfare 

and productivity. Similarly, Kimberly (2019) defines economic growth as the rise in a state’s 

productive capacity in terms of the output of goods and services during a certain period. Given 

that it influences employment creation, investment performance, poverty reduction, and long-term 

welfare, economic growth is commonly considered a key macroeconomic goal (Barro, 2020). 

According to Todaro & Smith (2020), economic growth reflects more than an extension of a 

country’s output; it also implies the capacity for structural reform, technical innovation, and 

broader advances in human well-being. Growth occurs from the interaction of human capital 

development, technological improvement, productivity increase, and institutional efficiency, all of 

which enable countries to extend their output capabilities (Romer, 2021). In economic analysis, 

growth is assessed primarily through GDP, which accounts for the monetary worth of all final 

products and services produced over a set period. 

Health outcomes refer to measurable indicators that reflect the health status of individuals or 

populations, such as life expectancy, mortality rates, morbidity patterns, disease prevalence, and 

quality of life. Similar to many social science concepts, health outcomes are defined and measured 

in various ways, making it difficult to adopt a single universal definition. According to the World 

Health Organization (2021), positive health outcomes go beyond the absence of disease and 

include conditions that enable individuals to live long, productive, and fulfilling lives, supported 

by adequate nutrition, stable environments, and access to quality healthcare services. A population 

with favorable health outcomes typically exhibits high survival rates, low disease burdens, and 

sustained functional capacity across generations. Grossman (2020) conceptualizes health as a form 

of human capital in which individuals invest to improve longevity and productivity. From this 

perspective, improved health outcomes enhance economic performance, as healthier individuals 

are more productive, accumulate skills more effectively, and contribute more substantially to 

national output. Similarly, Kim & Lane (2022) emphasize that national productivity is strongly 

linked to population health outcomes, including life expectancy, morbidity rates, and disease 

prevalence. Due to its wide-ranging societal impact, health outcome is considered a key pillar of 

national development, influencing human capital accumulation, labour productivity, demographic 

shifts, and overall economic growth (Bloom et al., 2021). Barro & Lee (2023) contend that gains 

in health outcome increase labour efficiency through decreased rates of chronic disease, less 

absenteeism, and improved cognitive and physical performance at work. This means that nations 

with high health outcome indices frequently see faster growth, lower rates of poverty, and higher 

living standards. On the other hand, poor health outcome reduces productivity, raises public health 

costs, and limits labour-market participation, all of which threaten economic growth (World Bank, 

2022). 

Health plays a very important role in determining economic growth because it influences a nation’s 

workforce productivity, lifespan, and potential for innovation. Healthy population increases 
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national revenue and long-term growth prospect because they are more energetic, intellectually 

attentive, and able to contribute efficiently to production processes (Bloom & Canning, 2020). In 

many economies, improvements in health indicators such as life expectancy, disease reduction, 

and access to healthcare have been strongly associated with rising GDP per capita and enhanced 

economic performance (Barro, 2020). By lowering death rates, managing infectious diseases, and 

increasing labor force participation, developments in public health infrastructure, medical 

technology, and universal healthcare systems have sustained economic prosperity in developed 

countries (WHO, 2021). These advancements increase lifetime productivity by enabling people to 

work longer hours and retire later. Improved health conditions, particularly decreases in maternal 

and child mortality, malnutrition, and avoidable diseases, have greatly aided in the development 

of human capital and economic growth in emerging nations (Acemoglu & Johnson, 2021). 

Investments in health improve cognitive development, physical capacity, and educational 

attainment, all of which directly contribute to long-term economic growth. At the macroeconomic 

level, health promotes growth by lowering healthcare costs related to preventable illnesses, 

increasing savings, and increasing workforce productivity. However, the beneficial effects of 

health on growth are frequently limited in developing nations due to inequalities in healthcare 

access, high illness burdens, and inadequate health systems (Okunade et al., 2025). The idea that 

health is both a component and a driver of economic growth is generally well supported by the 

empirical review. 

Health outcomes in developed countries are commonly assessed using indicators such as life 

expectancy, mortality rates, disease burden, and survival from chronic illness. Due to sophisticated 

health systems, improved economic conditions, and widespread access to preventive and curative 

care, industrialized nations typically have some of the best health outcomes in the world. Because 

of their sophisticated healthcare systems and strong public health regulations, these countries 

usually report high life expectancy, low newborn and maternal mortality rates, and notable declines 

in communicable diseases (OECD, 2023; World Bank, 2022). In many developed economies, 

universal or almost universal health care encourages early diagnosis, prompt treatment, and better 

management of chronic illnesses, all of which improve population health outcomes (Nguyen & 

Zuvekas, 2021). The epidemiological transition, in which chronic non-communicable diseases 

(NCDs) like diabetes, cancer, heart disease, and mental health issues replace infectious diseases as 

the main causes of morbidity and mortality, is a characteristic of developed nations (WHO, 2021). 

In developing countries, health outcomes are typically characterized by lower life expectancy, 

higher mortality rates, and a heavier burden of communicable and non-communicable diseases. 

Health outcomes in developing nations are influenced by a complex interplay of institutional, 

environmental, and socioeconomic factors that are very different from those in developed nations. 

Developing countries frequently have lower life expectancies, greater illness loads, and limited 

access to high-quality healthcare, all of which have an impact on the general health outcome of 

the populace (World Bank, 2023). Bloom & Canning (2021) state that poor health systems, 

insufficient funding for healthcare, and a lack of qualified medical professionals severely limit 

health outcomes in these nations. The dual burden of disease, in which developing nations 

concurrently deal with infectious diseases like HIV/AIDS, malaria, and tuberculosis as well as an 

increase in non-communicable diseases (NCDs) brought on by urbanization, changing lifestyles, 

and demographic pressures, is one of the ongoing issues (WHO, 2022). 

Abere & Elamah (2025) investigated the impact of Government Health Expenditures and 

Economic Growth in Nigeria. The findings revealed an inverse relationship between Gross 
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Domestic Product and health care expenditure in country, in the long run while having a positive 

relationship in the short run. Awoyemi & Nwibe (2022) investigated the relationship between oil 

revenue, health expenditure, and economic growth. The result showed that there is a bidirectional 

relationship between total health expenditure and real GDP. Awoyemi et al. (2023) investigated 

the linkages between government expenditure and health outcomes in Nigeria. The result showed 

a negative relationship exists between health expenditure and mortality rate, implying that a rise 

in health expenditure leads to a decrease in mortality rate, while life expectancy at birth positively 

responds to the changes in health expenditure. Bloom et al. (2025) empirically examined the 

impact of Covid-19 on productivity and found that total factor productivity (TFP) fell by up to 5% 

during 2020-21. Bansal (2025) examined the economic burden of long COVID and found that it 

was associated with increased unemployment, financial distress, and work impairment. 

3. Methods 

Model Specification 

The model specification was based on the Human Capital Approach, pioneered by Gary Becker in 

the 1960s, as the primary theoretical framework (Becker, 1964). The approach conceptualizes 

education, training, and health as forms of human capital that enhance an individual’s productive 

capacity and, by extension, contribute to economic growth. Investments in human capital, 

including healthcare, nutrition, and skills development, increase worker efficiency, reduce 

absenteeism, and extend productive working years (Schultz, 1961; Becker, 1964). Within this 

framework, health outcomes are central, as a healthier population is more capable of contributing 

to economic activities, thereby directly influencing labour productivity and overall economic 

performance (Weil, 2007; Bloom, Canning, & Sevilla, 2004).  

According to Human capital approach, the theory can be represented mathematically; 

GDP = f (HCD) 

GDP = f (EDU, TRN, HE)  

Where: 

GDP = Gross Domestic Product 

EDU = Education 

TRN = Training 

HE = Health  

The study employed panel data regression model to examine the effect of health outcomes on 

economic growth in selected developed and developing countries. The model is specified as 

follows: 
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Model 1a: To examine the effect of health outcomes on economic growth in selected developed 

countries. The model will be expressed as: 

RGDPCDVit = f(LEBDVit, AMRDVit, CEXDVit, PGRDVit)….3.1 

LRGDPCDVit = β0 + β1LEBDVit + β2AMRDVit + β3CEXDVit + β4PGRDVit + εDVit….3.2  

Where: 

RGDPCDVit = Real gross domestic product per capita for each developed country i at year t 

LEBDVit = Life expectancy at birth for each developed country i at year t 

AMRDVit = Adult mortality rate for each developed country i at year t 

CEXDVit = Consumer Expenditure for each developed country i at year t 

PGRDVit = Population growth rate for each developed country i at year t 

εDVit = Error term for each developed country i at year t  

Model 1b: To examine the effect of health outcomes on economic growth in selected 

developing countries. The model will be expressed as: 

RGDPCDit = f(LEBDit, AMRDit, CEXDit, PGRDit)….3.3 

LRGDPCDit = Ø0 + Ø1LEBDit + Ø2AMRDit + Ø3CEXDit + Ø4PGRDit + εDit….3.4  

Where: 

RGDPCDit = Real gross domestic product per capita for each developing country i at year t 

LEBDit = Life expectancy at birth for each developing country i at year t 

AMRDit = Adult mortality rate for each developing country i at year t 

CEXDit = Consumer expenditure for each developing country i at year t 

PGRDit = Population growth rate for each developing country i at year t 

εDit = Error term for each developing country i at year t  

 

Table 1: Variables Description/Measurement and A-priori Expectation 

Variables Description and Measurement A-priori Sign 

RGDPC Real gross domestic product per capita + 

LEB Life expectancy at birth + 

AMR Adult mortality rate – 

CEX Consumer expenditure + 

PGR Population growth rate + 
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Scope, Data Source and Estimation Techniques 

This research work use annual panel secondary data (the combination of time series and cross-

sectional data) on life expectancy at birth, adult mortality rate, consumer expenditure and 

population growth rate in selected developed and developing countries. The study covered 15 

developed and 18 developing countries. The developed countries include; USA, Australia, 

Hungary, Switzerland, Sweden, Spain, Slovak Republic, Romania, Poland, Luxembourg, 

Lithuania, Latvia, Italy, Ireland and United Kingdom while the developing countries include; 

Algeria, Angola, Cameroon, Democratic Republic of Congo, Egypt, Nigeria, Ghana, India, 

Indonesia, China, Kazakhstan, Kenya, Pakistan, Saudi Arabia, South Africa, Türkiye, Uzbekistan 

and Vietnam. The data sources include the publication of the International monetary Fund (IMF) 

and World Bank Development Indicators.  

To achieve the research objectives and test the research hypothesis, the study will use dynamic 

panel data analysis which is a statistical method used when you have data for several countries or 

groups over several years. The software for the analysis is E-view. This will be conducted in 3 

phases; the Pre-estimation phase which is also known as descriptive analysis (preparing and 

checking the data), Estimation phase (running the main analysis) and the post estimation phase 

also known as the diagnostic test (checking the accuracy and validity of the result).  

The descriptive statistics, unit root test, feasible generalised least square (FGLS) test, correlation 

analysis test, co-integration test, cross-sectional dependence test were used as pre-estimation 

methodologies to examine the models specified in this study. The dynamic panel model was used 

for running the analysis (examining the effect of health outcomes on economic growth). Lastly, 

serial correlation test, homoscedasticity test, heteroscedasticity test and normality test were used 

as post-estimation methodologies. 

4. Results 

Descriptive analysis the Effect of Health Outcomes on Economic Growth in Developed and 

Developing Countries 

From Table 2.1 For the developed countries, the results indicate that real GDP per capita (GDPC) 

has a mean value of 38,562.40 with a relatively large standard deviation of 29,551.41, reflecting 

substantial income disparities among developed economies. The minimum and maximum values 

further confirm the wide spread in income levels. Life expectancy at birth (LEB) records an 

average of 78.40 years with a low standard deviation of 3.74, suggesting that health outcomes 

across developed countries are relatively similar. The adult mortality rate (AMR) has a mean of 

102.60 and a standard deviation of 47.96, indicating moderate variation in mortality outcomes 

across countries. Household consumption expenditure (CEX) shows a mean value of 1,132.15 

billion with a very high standard deviation of 2,943.20, implying significant differences in 

government health spending among developed nations. Population growth rate (PGR) records a 

low average of 0.39 with limited dispersion, reflecting demographic stability in developed 

countries. The skewness and kurtosis statistics for most variables in developed countries indicate 

positive skewness and excess kurtosis, suggesting that the distributions deviate from normality. 

This is further supported by the Jarque-Bera statistics, which reject the null hypothesis of normal 

distribution for most of the series, except for population growth rate. These results imply that the 

data for developed countries are highly peaked and non-normally distributed. 
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From Table 2.2 In the case of the developing countries, GDP per capita (GDPC) exhibits a much 

lower mean value of 5,874.90, with a median of 2,190.79 and a high standard deviation of 

9,407.06, indicating wide income inequality across developing economies. Life expectancy at birth 

averages 66.33 years with a standard deviation of 8.51, reflecting greater variability in health 

outcomes relative to developed countries. The adult mortality rate is substantially higher, with a 

mean of 221.70 and a standard deviation of 106.69, underscoring poorer and more uneven health 

conditions in developing countries. Household consumption expenditure (CEX) has an average 

value of 342.21 billion and a standard deviation of 658.72, indicating lower and more uneven 

health spending compared to developed economies. Population growth rate is considerably higher 

in developing countries, with a mean of 1.86, reflecting faster population expansion. The skewness 

and kurtosis measures for developing countries also reveal asymmetry and leptokurtic distributions 

for most variables. The Jarque-Bera test statistics confirm that the majority of the series are non-

normally distributed, although population growth rate appears to be approximately normally 

distributed at conventional significance levels. 

 

Table 2.1: Summary Stat: Health Outcomes and Economic Growth (developed) 

 GDPC LEB AMR CEX PGR 

 Mean  38562.40  78.40443  102.5978  1132.149  0.386588 

 Median  31348.19  78.78780  84.17900  191.8110  0.423337 

 Maximum  137781.7  84.05610  237.8445  17511.75  2.890960 

 Minimum  1659.929  70.31463  41.81300  4.981625 -2.258464 

 Std. Dev.  29551.41  3.743527  47.95656  2943.197  0.946076 

 Skewness  1.157341 -0.334295  0.787909  3.781971 -0.071576 

 Kurtosis  3.889854  1.893168  2.679102  16.90436  2.715107 

 Jarque-Bera  96.08741  26.12640  40.40901  3914.756  1.588383 

 Probability  0.000000  0.000002  0.000000  0.000000  0.451946 

 Observations  375  375  375  375  375 

Source:  Computed based on the data from the World Bank WDI (2025) 
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Table 2.2: Summary Stat: Health Outcomes and Economic Growth (developing) 

 GDPC LEB AMR CEX PGR 

 Mean  5874.902  66.33428  221.7041  342.2110  1.862352 

 Median  2190.790  66.97450  192.3215  92.05500  1.868308 

 Maximum  49145.28  84.56000  502.5245  3618.000  3.958797 

 Minimum  148.4471  46.02400  49.92900  4.199000 -0.459952 

 Std. Dev.  9407.057  8.511496  106.6927  658.7194  0.955795 

 Skewness  2.726510 -0.114681  0.402737  3.062477 -0.076668 

 Kurtosis  9.882600  2.473480  2.240416  11.73771  2.523008 

 Jarque-Bera  1445.730  6.184328  22.98293  2134.923  4.706869 

 Probability  0.000000  0.045404  0.000010  0.000000  0.095042 

 Observations  450  450  450  450  450 

Source:  Computed based on the data from the World Bank WDI (2025) 

Correlation Analysis for Health Outcomes and Economic Growth on Developed and 

Developing countries 

One of the key benefits of correlation analysis is its ability to examine the potential relationships 

among health outcomes indicators and economic growth variables prior to regression estimation. 

According to Table 3.1, for the developed countries, real GDP per capita (LGDPC) exhibits a 

strong positive association with life expectancy at birth (LLEB), with a correlation coefficient of 

0.8398, indicating that higher income levels are closely linked with improved health outcomes. 

Conversely, LGDPC shows a strong negative relationship with adult mortality rate (LAMR), with 

a correlation coefficient of -0.7971, suggesting that economic growth is associated with lower 

mortality levels. Household consumption expenditure (LCEX) is positively correlated with 

LGDPC and LLEB, with coefficients of 0.4050 and 0.5098, respectively, implying that higher 

income levels are associated with increased health spending and better life expectancy. The highest 

correlation value in the developed countries is 0.9776, observed between life expectancy at birth 

(LLEB) and adult mortality rate (LAMR), indicating a strong inverse relationship. Although this 

relationship is strong, it is less than the conventional threshold of 0.8, suggesting that 

multicollinearity is not severe and does not pose a concern for model estimation. 

In the case of the developing countries, as reported in Table 3.2, real GDP per capita (LGDPC) is 

positively associated with life expectancy at birth (LLEB), with a correlation coefficient of 0.6619, 

while it is negatively correlated with adult mortality rate (LAMR), with a coefficient of -0.6581. 

Household consumption expenditure (LCEX) also shows a positive association with GDP per 

capita and life expectancy, with correlation coefficients of 0.5823 and 0.5214, respectively, 

indicating that increased health spending is linked with improved health outcomes. Population 

growth rate (PGR) exhibits a negative relationship with GDP per capita and life expectancy, but a 

positive relationship with adult mortality, suggesting that rapid population growth may adversely 

affect health outcomes and economic performance in developing economies. The highest 
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correlation value among the developing countries is 0.9205, observed between LLEB and LAMR, 

which, although strong, remains below the critical value of 0.8, indicating that multicollinearity is 

not severe and does not invalidate the regression analysis 

Table 3.1: Correlation Matrix for Health Outcomes and Economic Growth (developed) 

 LGDPC LLEB LAMR LCEX PGR 

LGDPC 1.0000     

LLEB 0.8398 1.0000    

LAMR -0.7971 -0.9776 1.0000   

LCEX 0.405 0.5098 -0.4361 1.0000  

PGR 0.7762 0.718 -0.7067 0.3082 1.0000 

Source:  Computed based on the data from the World Bank WDI (2025) 

Table 3.2: Correlation Matrix for Health Outcomes and Economic Growth (developing) 

 LGDPC LLEB LAMR LCEX PGR 

LGDPC 1.0000     

LLEB 0.6619 1.0000    

LAMR -0.6581 -0.9205 1.0000   

LCEX 0.5823 0.5214 -0.5434 1.0000  

PGR -0.5452 -0.6555 0.5608 -0.6187 1.0000 

Source:  Computed based on the data from the World Bank WDI (2025) 

Test for Multicollinearity (Variance Inflation Factor) 

As presented in Table 4.3b, when life expectancy and adult mortality are modelled independently, 

all explanatory variables in both developed and developing country models record VIF values far 

below 10 and tolerance values above 0.1. This confirms the absence of multicollinearity and 

indicates that the separate inclusion of these health outcomes indicators improves model stability 

and reliability. Overall, the results suggest that while multicollinearity exists when LLEB and 

LAMR are combined, the problem is eliminated when each variable is used in separate models, 

making the estimations suitable for interpretation. 
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Table 4: Variance Inflation Factor (VIF) LEB and AMR Separate Models 

LEB 

Model 

Developed 

VIF 
1/VIF 

Developing 

VIF 
1/VIF 

LLEB 2.55 0.3925 1.82 0.5486 

PGR 2.08 0.48 2.15 0.465 

LCEX 1.36 0.7332 1.68 0.5937 

AMR 

Model 

Developed 

VIF 
1/VIF 

Developing 

VIF 
1/VIF 

LAMR 2.23 0.4479 1.61 0.623 

PGR 2 0.5005 1.83 0.5456 

LCEX 1.23 0.8099 1.78 0.5609 

Source:  Computed based on the data from the World Bank WDI (2025) 

Homogeneity Test for Health Outcomes and Economic Growth 

From Table 5, the results show that the p-values associated with the Delta and Delta adjusted 

statistics are statistically significant at the 1% level across all panels and model specifications. For 

the life expectancy at birth (LEB) model, the Delta statistics (22.189 for developed countries and 

25.731 for developing countries) and the adjusted Delta statistics (24.808 and 28.769, respectively) 

are all significant with p-values of 0.000. Similarly, in the adult mortality rate (AMR) model, the 

Delta statistics (18.508 for developed countries and 24.562 for developing countries) and the 

adjusted Delta statistics (20.693 and 27.461, respectively) are statistically significant at the 1% 

level. These results lead to the rejection of the null hypothesis of slope homogeneity for both 

developed and developing country panels. The findings indicate that the slope coefficients vary 

across cross-sectional units, implying heterogeneity in the underlying data-generating process. 

Consequently, the relationship between health outcomes indicators and economic growth differs 

across countries in both panels, providing strong empirical evidence of slope heterogeneity in the 

health outcomes-economic growth nexus. 

Table 5: Pesaran and Yamagata Slope Homogeneity Test for health outcomes and Economic 

Growth 

LEB Model Developed Developing  

Pesaran 

andYamagata test 
statistics  p-value Statistics p-value 

Delta 22.189 0.000 25.731 0.000 

Delta Adj 24.808 0.000 28.769 0.000 

AMR Model Developed Developing  

Pesaran  Yamagata 

test 
statistics  p-value Statistics p-value 

Delta 18.508 0.000 24.562 0.000 

Delta Adj 20.693 0.000 27.461 0.000 

Source:  Computed based on the data from the World Bank WDI (2025) 
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Cross-Sectional Dependency Test for Health Outcomes and Economic Growth Model 

As reported in Table 6, the CD test statistics for all variables which are, real GDP per capita 

(LGDPC), life expectancy at birth (LLEB), household consumption expenditure (LCEX), adult 

mortality rate (AMR) and population growth rate (PGR) are statistically significant at the 1% level 

in both developed and developing country panels. Consequently, the null hypothesis of no cross-

sectional dependence is rejected for all variables. This indicates the presence of strong cross-

sectional dependence in the data, suggesting that countries within each panel are influenced by 

common shocks, policies, or structural linkages. Given the existence of cross-sectional 

dependence, the use of first-generation panel unit root and cointegration tests that assume cross-

sectional independence would be inappropriate. Therefore, second-generation panel unit root tests 

that explicitly account for cross-sectional dependence, such as the cross-sectionally augmented 

Dickey-Fuller (CADF) and cross-sectionally augmented IPS (CIPS) tests proposed by Pesaran 

(2007), are suitable and justified for this study. 

 

 

Table 6: Pesaran CD Cross-Sectional Dependency Test for Health Outcomes and Economic 

Growth 

  Developed  Developing 

Variable CD-test p-value Corr CD-test p-value corr 

LGDPC 46.57 0.000 0.909 53.05 0.000 0.858 

LLEB 45.68 0.000 0.892 56.86 0.000 0.919 

LCEX 47.43 0.000 0.926 49.93 0.000 0.807 

LAMR 38.57 0.000 0.753 49.93 0.000 0.807 

PGR 5.19 0.000 0.101 15.5 0.000 0.251 

Source:  Computed based on the data from the World Bank WDI (2025) 

Unit Root Test for Health Outcomes and Economic Growth Model 

Tables 7 present the results of the unit root tests for all variables in the developed and developing 

country models. The null hypothesis underlying both tests is that the series contain a unit root. 

The results indicate that, at levels, the CIPS statistics for all variables, real GDP per capita 

(LGDPC), life expectancy at birth (LLEB), household consumption expenditure (LCEX), 

population growth rate (PGR), and adult mortality rate (LAMR) are more negative than their 

respective 5% critical values in both developed and developing country panels. Consequently, 

the null hypothesis of a unit root is rejected for all variables at the level form. These findings 

suggest that all the variables included in the health outcomes and economic growth model are 

stationary at levels, implying that they are integrated of order zero, I(0). As a result, the variables 

do not suffer from non-stationarity problems, and the risk of spurious regression is minimized, 

making them suitable for subsequent panel data estimation and analysis. 
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Table 7: CIPS Panel Unit Root Tests for Health Outcomes and Economic Growth Models 

(Developed and Developing Countries) 

Variables 
Developed: 

CIPS Statistic 

5% Critical 

Value 

Developing: CIPS 

Statistic 

5% Critical 

Value 

LGDPC -2.861 -2.76 -3.238 -2.72 

LLEB -3.379 -2.76 -3.203 -2.72 

LCEX -2.881 -2.76 -3.03 -2.72 

PGR -2.817 -2.76 -2.908 -2.72 

LAMR -2.905 -2.76 -3.506 -2.72 

Source:  Computed based on the data from the World Bank WDI (2025) 

Heteroskedasticity Test for health Outcomes and Economic Growth 

The results presented in Table 8 indicate that the probability values for all model specifications 

are statistically significant at the 5% level. For the life expectancy at birth (LEB) model, the chi-

square statistics are 28029.69 for developed countries and 22773.56 for developing countries, 

with corresponding p-values of 0.000. Similarly, for the log of adult mortality rate (LAMR) 

model, the chi-square statistics are 13165.03 for developed countries and 31437.48 for 

developing countries, and both are associated with p-values of 0.000. Given that the probability 

values are below the 5% significance level, the null hypothesis of homoskedasticity is rejected 

for both the developed and developing country panels. 

 

Table 8: Modified Wald test for groupwise heteroskedasticity result 

LEB Model Developed LEB Model Developing 

chi2 (15) 28029.69 chi2 (18) 22773.56 

Prob>chi2 0.000 Prob>chi2 0.000 

LAMR Model  LARM Model  

chi2 (15) 13165.03 chi2 (18) 31437.48 

Prob>chi2 0.000 Prob>chi2 0.000 

Source:  Computed based on the data from the World Bank WDI (2025) 

 

Serial Correlation for Health Outcomes and Economic Growth in Developed and 

Developing Countries 

Table 9 presents the results of the Breusch-Pagan LM test of independence for the health outcomes 

and economic growth models for both developed and developing countries. The null hypothesis of 

the test states that there is no cross-sectional dependence among panel units, and this hypothesis 

is rejected when the p-value is less than 5%. The results show that all the probability values are 

statistically significant at the 1% level, indicating strong evidence of cross-sectional dependence 

in the models. For the developing countries, the LEB model records a Chi-square statistic of 

1180.923 (p=0.0000), while the AMR model reports a Chi-square value of 1228.165 (p=0.0000). 

These results clearly reject the null hypothesis of no cross-sectional dependence, implying that 

shocks affecting one country are likely to influence others within the panel. Similarly, for the 
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developed countries, the LEB model reports a Chi-square statistic of 1045.563 (p=0.0000), and 

the AMR model shows a Chi-square value of 1068.622 (p=0.0000), both of which are statistically 

significant at the 1% level. Overall, the findings confirm the presence of cross-sectional 

dependence in both the developed and developing country panels for the health outcomes–

economic growth models 

 

Table 9: Breusch-Pagan LM test of independence for health outcomes and economic growth 

in developed and developing countries 

Developing LEB Model Developed LEB Model 

Breusch-Pagan test 

of independence 

Statistics and P-

value 

Breusch-Pagan 

test of 

independence 

Statistics and P-

value 

chi2(153) 1180.923 chi2(105) 1045.563 

Prob>chi2  0.0000 Prob>chi2  0.0000 

Developing AMR Model Developed AMR Model 

Breusch-Pagan test 

of independence 

Statistics and P-

value 

Breusch-Pagan 

test of 

independence 

Statistics and P-

value 

chi2(153) 1228.165 chi2(105) 1068.622 

Prob>chi2  0.0000 Prob>chi2  0.0000 

Source:  Computed based on the data from the World Bank WDI (2025) 

The Effects of Health Outcomes on Economic Growth in Developed Countries 

For the life expectancy model, the MG results show that life expectancy at birth (LLEB) exerts a 

positive effect on economic growth, with a coefficient of 2.406 (p=0.055), indicating that 

improvements in population health outcomes contribute modestly to real GDP per capita in 

developed economies. Household consumption expenditure (LCEX) records a strong positive and 

highly significant effect, with a coefficient of 0.967 (p=0.000), underscoring the importance of 

health -related spending in enhancing productivity and economic performance. Population growth 

rate (PGR) is positive but statistically insignificant, with a coefficient of 0.021 (p=0.245), 

suggesting a limited direct influence on economic growth within the MG framework. The overall 

MG model is statistically significant (Wald χ²=66.080; p=0.000), confirming the joint relevance of 

the explanatory variables. The FGLS estimates for the same model reveal stronger and more robust 

relationships. Life expectancy at birth remains positive and highly significant, with a coefficient 

of 5.412 (p=0.000), indicating that improved longevity substantially enhances economic growth 

in developed countries. Household consumption expenditure also maintains a positive and 

significant effect (0.447; p=0.000), reinforcing its role as a key driver of growth. Population growth 

rate becomes positive and statistically significant (0.023; p=0.000), suggesting that population 

dynamics contribute to economic expansion when heteroskedasticity and cross-sectional 

dependence are properly controlled for. The overall FGLS model is strongly significant (Wald 

χ²=689.210; p=0.000). For the adult mortality rate model, the MG estimates indicate that adult 

mortality rate (LAMR) has a negative and statistically significant effect on economic growth, with 

a coefficient of -0.759 (p=0.001), implying that higher mortality reduces productivity and 

economic performance. Household consumption expenditure remains positive and significant 

(0.196; p=0.000), while population growth rate is positive but insignificant (0.033; p=0.257). The 

model is jointly significant (Wald χ²=110.74; p=0.000). Under the FGLS estimation, the negative 
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effect of adult mortality rate persists and becomes stronger (-0.791; p=0.000), while household 

consumption expenditure remains positive and significant (0.342; p=0.000). Population growth 

rate becomes positive and statistically significant (0.026; p=0.000), and the overall model remains 

highly significant (Wald χ²=780.38; p=0.000). Overall, the MG and FGLS results consistently 

demonstrate that health-related factors are critical determinants of economic growth in developed 

countries. 

Table 10: Results on the Effect of Health Outcomes on Economic Growth (Developed 

Countries) 

LGDPC 
Mean Group 

(MG) 
FGLS LGDPC 

Mean Group 

MG 
FGLS 

LLEB 2.406 (0.055)* 
5.412 

(0.000)*** 
LAMR 

-0.759(0.001)*** -0.791(0.000) 

LCEX 0.967(0.000)*** 
0.447 

(0.000)*** 
LCEX 0.196(0.000) 0.342(0.000) 

PGR 0.021 (0.245) 
0.023 

(0.000)*** 
PGR 0.0334(0.257) 0.026(0.000) 

Constant -9.154 (0.022)** 
-25.194 

(0.000)*** 
Constant 24.852(0.000) 4.631(0.000) 

Wald 

chi2(3) 
66.080(0.000)*** 

689.210 

(0.000)*** 

Wald 

chi2(3) 110.74 (0.000) 
780.38(0.000) 

Obs. 375 375 Obs. 
375 

375 

Note: P-value < 1%, <5%, <10% indicates significance at 1%, 5%, and 10% respectively 

Source:  Computed based on the data from the World Bank WDI (2025) 

The Effects of Health Outcomes on Economic Growth in Developing Countries 

For the life expectancy model, the MG estimates indicate that life expectancy at birth (LLEB) has 

a positive and highly significant effect on economic growth, with a coefficient of 3.372 (p=0.000), 

suggesting that improvements in population health play an important role in enhancing real GDP 

per capita in developing economies. Household consumption expenditure (LCEX) also shows a 

positive and significant effect (0.118; p=0.000), highlighting the contribution of health-related 

spending to productivity and growth. However, population growth rate (PGR) exhibits a negative 

and statistically significant effect (0.151; p=0.047), implying that rapid population growth may 

exert pressure on resources and slow economic expansion. The overall MG model is statistically 

significant (Wald chi-square=68.39; p=0.000), confirming the joint relevance of the explanatory 

variables. The FGLS estimates reinforce these findings with stronger statistical significance. Life 

expectancy at birth remains positive and highly significant, with a coefficient of 1.830 (p=0.000), 

confirming its importance for economic growth in developing countries. Household consumption 

expenditure continues to exert a positive and significant influence (0.518; p=0.000), indicating that 

increased health-related spending enhances labour productivity and economic performance. 

Population growth rate retains a negative and statistically significant effect (-0.120; p=0.002), 

suggesting that demographic pressures continue to constrain growth when econometric issues are 
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properly controlled for. The overall FGLS model is strongly significant (Wald chi-square=872.58; 

p=0.000). For the adult mortality rate model, the MG results reveal that adult mortality rate 

(LAMR) has a negative and statistically significant effect on economic growth, with a coefficient 

of -0.858 (p=0.001), indicating that higher mortality undermines productivity and economic 

performance in developing economies. Household consumption expenditure remains positive and 

significant (0.166; p=0.000), while population growth rate is negative and statistically significant 

(-0.175; p=0.016). The model is jointly significant (Wald chi-sqaure=66.59; p=0.000). Under the 

FGLS estimation, the negative effect of adult mortality rate persists, with a coefficient of  0.665 

(p=0.000), while household consumption expenditure continues to exert a positive and significant 

impact on growth (0.528; p=0.000). Population growth rate remains negative and significant (-

0.017; p=0.003), and the overall model remains highly significant (Wald chi-square=768.93; 

p=0.000). Overall, the MG and FGLS findings consistently demonstrate that health-related factors 

are key determinants of economic growth in developing countries. 

 

Table 11: Results on the Effect of Health Outcomes on Economic Growth (Developing 

Countries) 

LGDPC 
Mean Group 

(MG) 
FGLS LGDPC 

Mean Group 

MG 
FGLS 

LLEB 3.372 (0.000)*** 
1.830 

(0.000)*** 
LAMR 

-0.858(0.001)*** 

-

0.665(0.000)*

** 

LCEX 0.118(0.000)*** 
0.518 

(0.000)*** 
LCEX 0.166(0.000)*** 

0.528(0.000)*

** 

PGR -0.151 (0.047)** 
-0.120 

(0.002)*** 
PGR -0.175(0.016)** 

-

0.017(0.003)*

** 

Constant -6.549 (0.042)** 
13.647 

(0.000)*** 
Constant 12.145(0.000)*** 

-

2.376(0.000)*

** 

Wald 

chi2(3) 
68.39(0.000)*** 

872.58 

(0.000)*** 

Wald 

chi2(3) 66.59 (0.000)*** 

768.93(0.000)

*** 

Obs. 450 450 Obs. 
450 

450 

Note: *** p<0.01, ** p<0.05, * p<0.10) 

Source:  Computed based on the data from the World Bank WDI (2025) 

Discussion of Findings 

The findings of this study reveal that health outcomes significantly influences economic growth in 

both developed and developing countries, although the magnitude and direction of effects differ 

across country groups. In developed countries, life expectancy at birth exerts a positive and 

statistically significant effect on economic growth under both the Mean Group (MG) and FGLS 

estimations. Similarly, household consumption expenditure on health outcomes demonstrates a 

strong positive and highly significant impact on real GDP per capita. These results indicate that 
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improved health outcomes and sustained health spending enhance labour productivity and long-

term economic performance in developed economies. This finding aligns with Jacques (2025), 

who reported that health expenditure per capita positively impacts economic growth, and Kuzior 

et al. (2025), who found that increased healthcare spending promotes long-run economic growth 

in European countries. The implication is that developed countries, due to strong institutions and 

efficient healthcare systems, are better able to convert health investments into sustained economic 

growth. In developing countries, adult mortality rate has a negative and statistically significant 

effect on economic growth, indicating that poor health outcomes reduce labour productivity and 

weaken economic performance. This is consistent with Awoyemi et al. (2023), who found that 

increased mortality undermines economic growth, and Yusufu et al. (2022), who documented that 

health spending reduces mortality and enhances growth. Overall, the evidence confirms that 

improving health outcomes is essential for promoting economic growth, particularly in developing 

countries where mortality remains high. 

5. Conclusion and Recommendation 

In conclusion, the findings about the effect of health outcomes on economic growth confirm that 

health outcomes play a fundamental role in shaping economic growth in both developed and 

developing countries. The empirical results show that life expectancy exerts a positive and 

significant influence on economic performance, while adult mortality rate has a negative and 

significant effect across the two country groups. This indicates that healthier populations enhance 

labour productivity, strengthen human capital, and support sustained improvements in real GDP 

per capita, whereas high mortality reduces workforce efficiency and weakens growth prospects. 

The results further demonstrate that the magnitude and significance of these effects are more 

pronounced under the FGLS estimation, underscoring the importance of accounting for 

heteroskedasticity and cross-sectional dependence in panel analyses. The evidence suggests that 

improving population health is not only a social objective but also an economic necessity. 

Investments in healthcare systems, disease prevention, and health infrastructure are therefore 

essential policy priorities for promoting long-term economic growth and stability in both 

developed and developing economies. The study recommended that governments should sustain 

investment in advanced healthcare systems to maintain and enhance population health. This 

includes supporting healthcare innovations, improving service delivery, and emphasizing 

preventive and aging-related interventions, such as chronic disease management and healthy aging 

programs, to reduce adult mortality and sustain workforce productivity. Ensuring equitable access 

to healthcare across all population segments is also crucial to maximize the economic benefits of 

improved health outcomes. The study also recommended that governments should increase public 

investment in healthcare infrastructure, including primary healthcare facilities, hospitals, and 

medical personnel, to strengthen the delivery of essential health services. Priority should be given 

to disease prevention and control programs, such as immunization, maternal and child health, and 

management of communicable and non-communicable diseases, to reduce adult mortality and 

improve overall population health. 
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