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Abstract 

Health is an   important determinant of economic development; a healthy population indicates 
higher productivity, thus higher income per head. Being the second largest populated country in 
the world, India should recognize the need for higher investment in health expenditures to achieve 
the desired economic growth. 1As per National Health Profile 2018, India spends annually on 
public health per capita approximates to Rs.1112, i.e.Rs.93 per month and Rs.3 per day, which is 
lower than most of the low-income countries. The study initiates to understand the relation among 
GDP and leading macro health indicators that reflects the overall health of the economy in terms 
of quality and assurance. The major objective is to identify the cause and effect relationship and long 
run equilibrium stability between the selected indicators under study. Time series data for the 
period 1990 to 2019 is used to conduct the empirical analysis. Time series econometric tools like 
trend analysis, unit root test, Cointegration test, Vector Error Correction Model and Lagrangian 
Multiplier (LM) are employed to identify the level of stationarity in the TS, followed by 
dimensions of causality. The outcome of the study reveals the presence of long run relationship 
and existence of feedback causality between GDP and the health indicators. The study concludes 
by recommending the enhancement of health investments pertaining to infrastructure and 
facilitate effective policy decisions to promote healthcare and eventually economic growth.  

Keywords: Health, Economic growth, Life Expectancy, Fertility Rate, Under Five Mortality 
Rate, Gross Domestic Product, Cointegration, VECM, Granger Causality 

 

Introduction 

Health being one of the vital indicators of the quality of life, has been rightly said that, ‘Health is 
wealth’. According to World Health Organisation (WHO): “The linkages of health to poverty 
reduction and to long-term economic growth are powerful, much stronger than is generally 
understood”. Health is a crucial determinant of growth. Hence it is related to economics and sound     
social development2. There exists a two-way relationship between health and economic growth.3 It 

 
1 According to the National Health Profile, 2018, released by union minister for health 

and family welfare, J P Nadda, on June 19, 2018. 
2 The Economics of Social Determinants of Health and Health Inequalities: a resource book, 

WHO, 2013 
3 Barro (2013), Health and Economic Growth, Annals of Economics and Finance 14-2, 329-366 
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has been observed that better health  enhances growth by improving productivity4. Higher the growth, 
better the capital                formation through increased income resulting in the enhancement of the health 
status of citizens of a country. Thus, it is believed that health and economic growth are inter-
related and that the relationship     between the two does exist. 

The objectives of this research is to identify the relationship between health and economic growth 
of the Indian economy. A thirty years’ time series data (1990-2019) is used to examine the causal 
relationship (if any) exist between the selected variables. The expected outcomes of the empirical 
study would be helpful in determining the possible      effects of overall health and the subsequent policy 
revisions for the betterment of the macro indicators. 

Certain noted studies [Weil (2007), Chen(2007), Granados (2008), Akram(2008)] were initiated 
to identify the association between economic growth and health progress in the various parts of 
the world. Akram et al (2008) investigate the impacts of different health indicators on economic 
growth in Pakistan for the time period 1972-2006. For this purpose, Cointegration and Error 
Correction techniques have been applied on the time series data of Pakistan. Siaosi (2014) 
empirically verifies the impact of health on economic performance of the island kingdom of 
Tonga which is located in the midst of the central south pacific. Review of related studies reveals 
that good health may bring positive growth for the entire economy. The empirical results of these 
studies summarises that ………..(inference to be added) 

After an extensive review of similar studies, the following gap has been identified as given below: 

 The existing studies showcased that the improvement in health indicators bring economic 
growth in countries like Nigeria, Pakistan, Sweden, China etc. 

 Similar studies on Indian perspective5 analyses the relationship based on single health 
indicator like IMR. 

 Seldom macro studies are conducted to analyze the long run relationship considering the 
leading health indicators and economic growth of India. 

Being the second largest populated country in the world, India should recognise the need for 
higher investment in health expenditure to achieve the desired economic growth. As of now, the 
amount Government of India spends on public health per-capita every year is Rs.1112, i.e.Rs.93 
per month and Rs.3 per day which is lower than most of the low-income countries. This shows 
that the proportion of health expenditure to GDP is less than …. In India.This study analyses 
various health indicators and their impact on economic indicators such as per capita GDP. It 
studies the long run relationship between health variables and economic growth in India from 
1990 to 2019. 

The study is significant in two main ways. First, it reveals the causal relationship between health 
and                economic growth in Indian economy. Second, it helps policy makers understand and 
undertake various policy exercises and it also contributes to further studies related to this area of 
research focus in India. 

Methods 

Secondary data is used for conducting the empirical study. Time Series data pertaining to the 

 
4 Saha S (2013), Impact of Health on Productivity Growth in India, International Journal of 

Economics, Finance and Management, VOL. 2, NO. 4, Jun-July 2013, ISSN 2307-2466 
5 Verma, Cs & Usmani, Gulnawaz. (2019). Relationship Between Health and Economic Growth 

in India. Indian Journal of Human Development. 13. 10.1177/0973703019887601. 
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selected variables for a period of thirty years (1990-2019) is extracted from the World Bank 
Database. 

The conceptual framework of the model is: 

𝑙𝑛𝑌𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝑋1𝑡+ 𝛽2𝑙𝑛𝑋2𝑡+ 𝛽3𝑙𝑛𝑋3𝑡+∈𝑡 

Where, 

Y1 = Gross Domestic Product per capita from 1990-2019 

X1t = Life expectancy of India for the same period 

X2t = Fertility rate of India for the same period  

X3t = Under Five Mortality Rate of India for the period  

Dependent variable: Gross Domestic Product (GDP) per capita of India.  

Independent variables: Life Expectancy (LE), Fertility Rate (FR) and Under Five Mortality Rate 
(UFMR). 

Hypothesis framed: 

Ho: Health indicators does not influence on economic growth in the long run  

H1: Health has an impact on economic growth in the long run 

Tools employed: 

Augmented Dickey-Fuller (ADF) Unit Root Test is used for testing the stationarity of the 
variable. Existence of long run relationship between the variables is tested using  Johansen 
Cointegration Test. Granger causality test is used to analyse the existence of causal relationship 
between the selected health indicators and GDP per capita. The EViews version 9 and SPSS 13 
are the softwares used for conducting the analysis.  

Empirical results: 

GDP per capita is taken as the dependent variable and the independent variables are life 

expectancy, fertility rate and Under Five Mortality Rate in India. It is observed that GDP per 
capita and life expectancy rate (figure 1) has shown an increasing trend whereas GDP per capita 
and fertility rate (figure 2) shows a decreasing trend.  

     
Figure 1: Trends in Gross Domestic Product Per Capita and Life Expectancy in India 

Source: Self-analysis 

 
Figure 2: Trends in Gross Domestic Product Per Capita and Fertility Rate in India 
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Source: Self-analysis 

 
Figure 3: Trends in Gross Domestic Product Per Capita and Under Five Mortality Rate in 
India 

Source: Self-analysis 

        

Unit Root Test Results 

To avoid the problems of seasonality in the data the Unit root test is used to check whether the 
data is stationary or not. The ADF unit root test results under the null hypothesis showing the 
presence of unit root reveals that, LNGDP and LNFR becomes stationary at its first difference and 
variable LNLE and LNUFMR are stationary by nature.  

After treating the data for stationarity, the fitted model representing the relationship between 
health factors and GDP is used for better prediction among variables.  

The finding that many macro time series may contain a unit root has spurred the development of 
the theory of non-stationary time series analysis. Engle and Granger (1987) pointed out that a 
linear combination of two or more non-stationary series may be stationary. If such a stationary 
linear combination exists, the non-stationary time series are said to be cointegrated. The stationary 
linear combination is called the cointegrating equation and may be interpreted as showing the 
presence of long-run equilibrium relationship among the variables.  

Cointegration Test Analysis 

With the aim of determining the long run relationship between the variables, Cointegration 
technique is used. Johansen Cointegration procedure is employed to check the number of 
cointegrating vectors among the variables in the model. The results are as follows: 

Ho: There is no Cointegration among the variables. 

The long run elasticity of all variables is estimated using Johansen Cointegration test and the 
results  implies that the trace statistics being greater than the critical value, statistically significant 
at 5 percent level. This implies that null hypothesis is rejected and hence no Cointegration exists 
between the variables. The trace statistics indicate that is three cointegrating equations at the 
5percent level of significance i.e., a unique relationship exists.  

Since the cointegration test reveals that there exist long run relationship between variables 
therefore we proceed with VECM model. 
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Vector Error Correction model results 

Cointegration analysis demonstrates that log of GDP per capita, log of crude death rate, log of 
fertility rate and log of life expectancy do have long run equilibrium relationship but in short 
term, these four are in disequilibrium. The short-term imbalance and dynamic structure can be 
expressed as VECM. 

 
Source: Self Analysis 
 

The overall fitness of the model is 78 percent. The P value suggests that rejection of null 
hypothesis at 10 percent level of significance.  

It is observed that VECM reports causality from two dimensions: long run and short run 
Causality. 
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(1) Long run causality  

Long-run causality—investigated by verifying the coefficient of the error correction term (it 
should be between 0 and 1 with a negative sign), which implies convergence of the system back 
to the long-run equilibrium position. 

Based on the interpretation of VECM model coefficient indicates the speed of adjustment of the 
variables towards long run equilibrium. The coefficient is negative at 5 percent level of 
significance. There exist long run causal relationship running from LNUFMR, LNFR, LNLE to 
LNGDP. 

 

(2) Short Run Causality 

Ho: Fertility Rate does not granger causes GDP per capita . 

H1: Fertility Rate granger causes GDP per capita. 

VECM Granger Causality Wald Test Result 

 
                                  Source: Self-Analysis 

The result shows that there exists no short run causality since the P value of Chi square statistics 
is greater than 5 percent level of significance. We accept the null hypothesis that there exists no 
short run causality from LNFR to LNGDP. 

 

Ho: Life Expectancy does not granger causes GDP per capita                                                                                                            
H1: Life Expectancy granger causes GDP per capita 

VECM Granger Causality Wald Test Result 

                                  Source: Self-Analysis 

P value is greater than 5 percent level of significance therefore we accept the null hypothesis 
therefore there exist no short run causality from LNLE to LNGDP.  

 

Ho: Under Five Mortality Rate does not granger causes GDP per capita                                                                                                            
H1: Under Five Mortality Rate granger causes GDP per capita 

VECM Granger Causality Wald Test Result 

                                   

Wald Test:
Equation: Untitled

Test Statistic Value df Probability

F-statistic  1.970869 (3, 10)  0.1824
Chi-square  5.912607  3  0.1159

Wald Test:
Equation: Untitled

Test Statistic Value df Probability

F-statistic  1.970869 (3, 10)  0.1824
Chi-square  5.912607  3  0.1159

Wald Test:
Equation: Untitled

Test Statistic Value df Probability

F-statistic  0.772017 (3, 10)  0.5356
Chi-square  2.316050  3  0.5095
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Source: Self-Analysis 

P value is greater than 5 percent level of significance therefore we accept null hypothesis therefore 
there exist no short run causality from LNUFMR to LNGDP. 

In this way, the effect of health indicators LNLE LNFR and LNUFMR on GDP can be 
generalized as follows. The variables portray significant upward and downward trend and hence 
indicates there exist outliers in a long run that make it not stationary. The long run relationship 
between variables using Johansson Cointegration test implies that the given model can be 
corrected using the VECM model.  

Adding on to the interpretation of the VECM model there exist statistically significant long run 
causality running from the independent variables to the LNGDP however there exist no 
statistically significant short run relationship between each of the independent variable to 
LNGDP. With 𝑅  statistics at 78 percent we see that out model is statistically significant. 
However, the Durbin Watson test statistics indicates the presence of autocorrelation in the model.  
To improve the fitting of the model it is necessary to check for the residual diagnostics to assess 
the significance of the variables and the residuals in the model. 

First, we carry out the residual diagnostic testing of the time series for Heteroskedasticity, 
Autocorrelation and Normality test. 

Heteroskedasticity Test. 

To interpret the presence of heteroskedasticity in the time series data we use the Brush-Pagan-
Godfrey Test (Appendix) . The null hypothesis of the test indicates that the residual statistics is 
free from the presence of heteroskedasticity. that is to say that the null hypothesis indicates that 
the series ais homoscedastic in nature. To check the statistical significance of the test the chi 
square statistics is taken into consideration. Since the chi square value is greater than 5 percent 
level of significance it indicates that we accept the null hypothesis. This indicates that the given 
time series data is homoscedastic 

Normality Test 

Ho: the residuals are not normally distributed 

The normality test indicates that the errors are normally distributed. The null hypothesis here 
indicates that the series error terms are form a normal distribution which is desirable. Here to 
check the statistical significance of the test we use the Jarque Bera statistics to interpret the 
result on Normality if the P value is less than 5 percent level of significance, we can reject the 
null hypothesis. Based on the model fitted for the study the value of Jarque bera statistics, 
indicates value 0.52 with p value as 52 percent (Appendix) which indicates we cannot reject the 
null hypothesis meaning that residuals are normally distributed and that is desirable. 

 

Serial Correlation – LM Test 

 
The LM test indicates the presence of serial correlation with respect to the time series data set 
that we have taken. This is not desirable as it would make our model weak. So, one of the first 
steps is to remove the serial correlation from the data series. In order to do that we would include 

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 3 lags

F-statistic 5.076898     Prob. F(3,7) 0.0354
Obs*R-squared 17.81312     Prob. Chi-Square(3) 0.0005
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the first period lag of the dependent variable as the independent variable.  

 
The Serial Correlation test results indicates that the chi square value is significant in greater than 
5 percent level of significance, we accept the null hypothesis and therefore there exist no serial 
correlation within the data set. The Heteroskedasticity, Autocorrelation and Normality test results 
indicates that our model is perfect to explain the relationship between the given dependent and 
independent variables.6 

Based on the statistical analysis of the variable LNLE LNFR AND LNUFMR on LNGDP it is 
seen that there exists a long run positive relationship running from the independent variables 
LNLE LNFR and LNUFMR to LNGDP. However, in short run there these variables do not 
impact on the GDP which indicates, how over a period of time developments on the health 
determinants will lead to a significant growth in GDP satisfying our hypothesis on the positive 
impact of health determinants on the growth variables.  

Conclusion 

The study presents the relationship between leading health indicators and economic growth of 
India using annual time series data from the period 1990-2019.  It investigates the impact of 
selected health indicators like Life expectancy, Under five mortality rate and fertility rate 
respectively on economic growth. The results are in tune with similar studies conducted in 
countries like Pakistan (Akram, 2008), USA(Costa, 2015), Island Kingdom of Tonga (Siaosi, 
2014) that there exists a long run relationship between health indicators and economic growth. 
Causality between health indicators and economic growth also suggests that increased investment 
in health sector would bring higher economic growth to the country. This analysis is important 
from the perspective of framing policies and growth agenda for a country like ours.  The major 
policy implication of the study is that if we desire high levels of per capita income, even when 
current stocks are at lower end, we can achieve it by increasing and improving stock of healthy 
human capital (Akram et al.2008). Today, India has been perceived as an emerging superpower 
and as an impressive global economic power. Accessible quality healthcare can be a vital 
competitive strength for any country and must be included as a way forward for any development 
policies framed by the country. It is thus essential to begin the development of our medical 
facilities, increase investments and services in the health sector, to make the country progressive 
and shape the economy into an advanced nation by achieving higher economic growth through 
better health 
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Unit root test results: 
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Source: Self-analysis 

 
Source: Self-analysis 

 
Source: Self-analysis 
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Source: Self-analysis 

Heteroskasticity test results: 

 
Normality Test 

 

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 1.853692     Prob. F(14,11) 0.1543
Obs*R-squared 18.26017     Prob. Chi-Square(14) 0.1952
Scaled explained SS 1.821064     Prob. Chi-Square(14) 1.0000
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Mean       2.36e-15
Median  -0.003208
Maximum  0.053409
Minimum -0.064385
Std. Dev.   0.031812
Skewness  -0.119538
Kurtosis   2.348333

Jarque-Bera  0.521979
Probability   0.770289


