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Abstract:

The broad objective of this study is to understand the effect of economic growth on health; to find the impact of per capita net
state domestic product (PCNSDP) on health indicators via infant mortality rate (IMR), under five mortality rate (UFMR) and
immunization (IMM). This study is in four periods (1992-93, 1998-99, 2005-06 and 2010-11) and 25 states of India. The data has
been used from different sources. In this study it is observed that GDP has increased since 1992-93 and in the period 1997-98 to
2005-06 there was a high rate of increase in it. Immunization has not increased fast in all the periods, also IMR and UFMR have
decreased slowly over time. The results by the elasticity show that the effect of female literacy on health (via IMR, UFMR and
Immunization) is much important than income. There must be many other relevant factors that influence on health. It can be
concluded that the role of female literacy is without doubt more important on the health system than economic growth. However,
to have more sustained health quality, we need to focus on the broader aspects of development and not just economic growth. The
study shows that literacy and educational attainments play a significant role in improving the health in different states in India
therefore, they should be improved; especially among the states which are educationally backward and awareness about health
and well-being living is very low. Some factors like income and health inequalities are needed to explore more in the states to
identify the best strategies and practices to promote economic development, poverty reduction and a healthy society in India.
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1. Introduction

Health status is affected by many socio-economic factors. In the literature of health economics, the most important factors that have
been considered important for affecting health care are income, education and poverty as economic factors; and early marriages,
religion, caste, gender, etc. as cultural and social factors. People with a more favourable socio-economic position have better health
compared with those who are less well off. For instance, female literacy is considered as an important determinant of health as it
creates information access, improved nutrition and medical care.

The greatest challenge of the twenty-first century is to provide every human being with a long and healthy life, free from poverty and
full of opportunities in his community. The Millennium Development Goals (MDGs)- signed by 189 countries in 2000 - set clear
targets for reducing poverty and other causes of human deprivation and for promoting sustainable development. How far are we from
meeting these goals? How is the progress towards achieving good health? And what are the resources needed to help a country
improve health status and development in both short and long terms?

National Rural Health Mission was launched in India in 2005 with the goal of providing universal access to equitable, affordable and
quality health care which is accountable at the same time responsive to the needs of the people, reduction of child and maternal deaths,
population stabilization, as well as gender and demographic balance.

1.1. Income and Education in India

Income: India's per capita gross national income has grown since 2002. It has about tripled from $2170 in 2002-03 to $5,640 in 2013-
14, i.e., average growth of 14 per cent during twelve years. As of 2010, according to World Bank statistics, about 400 million people
in India, as compared with 1.29 billion people worldwide, live on less than $1.25 (PPP) per day. These consumption levels are on an
individual and not household basis.

Education: India has made notable progress in terms of primary education attendance rate and expansion of literacy to approximately
three-fourths of the population. Her literacy rate has grown from 52.2 per cent in 1991 to 74.04 per cent in 2011. However, the literacy
rate of 74 per cent is still lower than the worldwide average of 84 per cent and the country suffers from a high dropout rate. Further,
there exist great disparities in literacy rates and educational opportunities between males and females, urban and rural areas, and
among different social groups.
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2. Review of Literature

By analysing data for long time periods, studies have shown important gains ranging from lower levels to higher levels of health status
for developed economies. They show that good health raises both output and economic growth rates. Wheeler (1980) finds that
improved health significantly increases labour productivity and income. Behrman (1990) and Fogel (1994) mention that good health
raises living standards directly and promotes higher income. Currais and Rivera (1999) analyse the positive role of health attainment
in human capital accumulation. Therefore, their main conclusion is that health has a positive and statistically significant effect on
economic growth. So, healthier nations would be wealthier nations. According to Malik Garima (2006), more attention has been given
to education levels than to health status.

Income works to health through the effect of the private purchase of the inputs to good health, e.g., nutrition, medicines and healthcare
(Schultz 1999; Viscusi 1994). Health status serves both as an indicator of population welfare and, in some of the studies, as a
determinant of economic growth rates. Fogel (1994) shows that about one-third of the increase in income in Britain during the
nineteenth and twentieth centuries could be attributed to improvements in health and nutrition. According to a World Bank study by
Wang et al., (1999) income growth is less important for improving outcomes than other factors such as access to health technology
(data from 1952 to 1992). Preston (1975), by using cross-country evidence, suggests that the effect of improvements in income on
health was greater for the poorest countries than for the richest countries. He (1976) analysed cross-country data on life expectancy
and national incomes for periods 1900, 1930 and 1960, and observed that the curves showed an upward shift over time.

The review of literature shows that socio-economic status (SES) and health are strongly related in both developing and industrialized
countries, as well as in welfare states and liberal democracies. Some dimensions of SES cause health, others are caused by health, and
still others are mutually determined with health. These differential patterns of causality make a single theory of socio-economic
gradients in health difficult to propound. In childhood parental resources - education and income, for example - have a potent effect on
health. Parental behaviours, which themselves are influenced by SES, play some role in the determination of child health (Case and
Paxson 2002).

It is important that health policy-makers consider how to improve the quality of data emanating from the public health surveillance
systems. This would ensure that health investments are properly channelized with the potential to reduce inequalities and ensure
longer term improvements in health (Health and economic development in south-eastern Europe, WHO, 2006). Faisal and Waheed
(2011) estimated the relationship between human capital and economic growth in Pakistan by using the Cobb-Douglas production
function. Their study confirms the long run positive relationship between human capital and economic growth. The health adjusted
education indicator for human capital was found to be a highly significant determinant of economic growth.

3. Data and Methodology

In this study the data has been used from different sources like National Family Health Survey (NFHS 1, 2 and 3), Sample
Registration Survey (SRS), Coverage Evaluation Survey (CES), Census of India and Reserve Bank of India for the four periods of
1992-93, 1998-99, 2005-06 and 2010-11. The data on PCNSDP has been obtained from Handbook of Statistics on the Indian Economy
published by the Reserve Bank of India. Since the data were available on different base periods, they have been transformed to 2004-
05 bases. The data on female literacy rate are based on the Census of India. Further, the data for IMR, UFMR and immunization are
taken from the NFHS Reports for 1992-93, 1998-99 and 2005-06. The data for IMR and UFMR for 2010-11 are taken from Sample
Registration Survey. Immunization data are taken for 2009 from Coverage Evaluation Survey, 2009. The Pattern of Economic Growth
and Health, overtime in India by figures and the elasticity of health with respect to PCNSDP and female literacy has been done.

4. Objective of the Analysis

The main objective of this study is to study the impact of the PCNSDP and female literacy rate on health indicators via IMR, UFMR
and immunization, if any. Broadly, it seeks to find out if economic growth can improve the health quality or is it too narrow to define
a variable for health status? Also, if economic growth helps in boosting the health quality, how far can we depend on it and how
important is economic growth as a determinant of health?

Is growth a necessary as well as sufficient condition to improve health? Or, do we need to look at the broader idea of growth, that is,
development factors like female literacy to improve the quality of life? In other words, an attempt is made to answer the following
questions:

i. What is the impact of economic growth and female literacy rate on IMR, UFMR and immunization?

ii. Is the impact of economic growth on health greater, equal or less than the impact of female literacy rate on health indicators?
There are many studies that show that economic growth and health are related with each other. However, the literature is much
focused on how health determines economic growth. The present analysis tries to understand the effect of growth on health and the
extent to which it enhances health quality.

4.1. Health Status in the States of India

Health status is affected by many socio-economic factors. In the literature of health economics, the most important factors that have
been considered important for affecting health care are income, poverty and education as economic factors; and early marriages,
religion, caste, gender, etc. as cultural and social factors. These factors are major determinants of health and well-being because
people with a more favourable socio-economic position have better health compared with those who are less well off. These
determinants, therefore, strongly interact to influence health and, in general, an improvement in any of them can produce an
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improvement in both health behaviour and outcomes among individuals or groups. For instance, female literacy is considered as an
important determinant of health as it creates information access, all the prenatal and post natal care, improved nutrition and medical

care.

4.1.1. Under Five Mortality Rate'
UFMR is considered as an important indicator of health because it is regarded as dependent on broad socio-economic factors such as
female education, access to preventive and curative health services, immunization coverage, safe drinking water, nutrition intake and

sanitation.
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Figure 1: Trend in Under Five Mortality Rate

Figure 1 shows the trends of UFMR in four periods of time in different states. There is much of the heterogeneity among the states and
the regions over time. There has been a consistently lower UFMR in Kerala and it has seen a continuous fall. However, in the states
like Tripura, the fall is not continuous. It rose again in 2005-06 after a steep fall in 1998-99. Further are other trends in remaining
states. The states like Punjab, Rajasthan, Madhya Pradesh and Uttar Pradesh have a much sharper decline in it from 1992-93 to 2011.
However, in states like Kerala the change in it is relatively small, but the absolute figures also show less UFMR since 1992-93. *This
means its trends are more uniformly distributed over time.

4.1.2. Infant Mortality Rate®

IMR is regarded as a highly sensitive measure of population health. It reflects the association between the causes of infant mortality
and other factors that are likely to influence the health status of whole population such as the economic development, general living
conditions, social well-being, rates of illness and the quality of environment.
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Figure 2: Trends in Infant Mortality Rate

! The rate defined as the annual number of children dying between birth and exactly five years of age and is expressed per 1000 live

births

*IMR is defined as the number of deaths in children of less than one year of age per 1000 live births in the same year.
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Figure 2 shows the trends of IMR over time in different states for four periods of time. The trends are more or less similar to that of
UFMR as shown in Figure 1. The relatively less developed states like Uttar Pradesh and Orissa have higher IMR in all the time
periods even after much decline. On the other hand, more developed states like Kerala and Goa have consistently lower IMR in all
four years as compared with other states. The highest IMR in 2011 is observed in Madhya Pradesh (59) and the lowest IMR in Goa
and Manipur (11).

Immunization: Finally, we talk about immunization which is widely regarded as a good proxy for the overall strength of a
government’s public health system. It is designed to measure the extent to which governments are investing in the health and well-
being of their citizens. Moreover, it affects the economic growth as the healthy workers are more economically productive; healthy
children are more likely to reach higher levels of educational attainment; and healthy parents are better able to invest in the health and
education of their children. Immunization programmes increase labour productivity among the poor, reduce spending to cope with
illnesses, and lower mortality and morbidity among the main income-earners in poor families.
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Figure 3: Trends in Full Immunization Rate

As shown in Figure 3, the percentage of full immunization has a heterogeneous distribution among all states. For instance, the states
like Delhi, Haryana, Karnataka, Kerala and Tamil Nadu have comparatively higher immunization than Rajasthan, Madhya Pradesh,
Uttar Pradesh, Bihar, Nagaland and Meghalaya. Over time, the percentage of immunization has improved. However, in a few states
like Delhi, Haryana and Himachal Pradesh, it has fallen in 2009. Thus, the nature of distribution is highly skewed. The highest
percentage of immunization in 2009 was in Mizoram (77.9) which increased by approximately 67 per cent since 2005-06. However,
the highest percentage of immunization in 2005-06 was in Goa (78.6) which declined to 60.6 per cent by 2009. Therefore, there are
high variations among the states.

4.2. Economic Growth and Female Literacy

This study essentially focuses on the two major determinants of health: (a) Per Capita Net State Domestic Product (PCNSDP) as a
proxy for economic growth and (b) female literacy which is also considered as one of the variables for economic development. The
primary focus is to understand the effect of economic growth on health status in India. However, many of the arguments are based on
the effect of health on economic growth. Therefore, the present study attempts to understand this association and to know whether
economic growth has any influence on health. If so, then how strong is it as a determinant of health? Can we say that a country with
good economic growth can improve its health status significantly? Or, is it that if economic growth influences health, then after a
certain achievement, its impact increases only with decreasing rate? Then, do we need to move to a much broader definition of growth
by focusing on development indictors like female literacy that can improve the health status?

4.2.1. Economic Growth and Health

Much of the literature of association between health and economic growth is about the causality of health on economic growth. This is
mainly based on the labour productivity. Health and education improve the labour productivity. In addition, there are assertions that
with higher life expectancy (an indicator of health), individuals save more which adds to capital accumulation and, therefore, GDP.
On the other hand, some macroeconomic studies of health and income considers the question whether health determined by economic
growth. This is based on the argument that if there is growth in the economy, investment in health increases that improves health
services and their reach to the people. Besides, growth boosts investment in other sectors like education that strengthen the socio-
economic factors that promote health.

Figure 4 shows the trends of health indicators and economic growth at four points of time. It is observed that GDP has increased since
1992-93 and the rate of increase is much faster after 1997. Immunization has not increased fast in all the periods, also IMR and UFMR
have decreased slowly over time. The percentage of immunization has increased over time uniformly. Similarly, there is a continuous
and smooth fall in IMR and UFMR at four points of time.
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Figure 4: Pattern of Economic Growth and Health Overtime in India

Figure 5 depicts the pattern of change in GDP and change in the values of health indicators over time. The GDP has a steeper slope
from 1997-98 to 2005-06. In this period, the slope of change in health indicators, especially IMR and UFMR, is relatively much
flatter. This reflects that when there was a high rate of increase in GDP, the change rate of health indicators was less, meaning thereby
that there must be many other relevant factors that influence health. This is not to say that economic growth is not an important factor
of health. It just means that economic growth is one of those important factors that affect health.
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Figure 5: Percentage Change in Economic and Health Variables Overtime

Various studies by authors like Bhalotra (2001) and Hanmer (2000) explain economic growth as an important indicator of health.
Economic growth boosts more expenditure on health services that may improve health status. Thus, it is a relevant determinant.

4.2.2. Female Literacy and Health

It is being argued by health economists that female literacy is one of the most important determinants of health as it brings a more
sustained impact in the wellbeing of the people. Literate females are aware about the nutritional requirements, good health care,
immunization benefits, and pre and post natal care, etc. So, female literacy is considered as an important factor for improving health.
Also, females are likely to be aware of the vaccinations needed for their children which reduce the chances of many diseases and,
therefore, the IMR and UFMR. Sen (1998) provides the example of Kerala whose success is related to its high level of basic
education. Literacy among young adult women in Kerala is close to 100 per cent which is the reason for a less gender bias which
reflects less discrimination among girls and, therefore, lowers infant mortality indirectly. Furthermore, lack of education also
adversely affects women’s health because of likelihood of less knowledge about nutrition, birth spacing and contraception which
increases the chances of maternal deaths.
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Figure 6: Patterns of Female Literacy Rate and Health Indicators in India

In Figure 6, the pattern of female literacy and health indicators is shown. Immunization has increased in all the periods but not fast.
Similarly, there is a continuous and smooth fall in IMR and UFMR at four points of time. Female literacy has improved slowly which
after 2005 the rate has become faster.

The percentage of immunization has increased over time uniformly. Moreover, the slope of female literacy curve is much flatter
whereas the slopes of IMR and UFMR curves are steeper. This is observed in Figure 7 where the percentage change in the variables
over time is shown. Slopes of all the indicators are relatively steeper. This means that there is a possibility that the impact of female
literacy rate on health indicators is stronger than that of PCNSDP.
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Figure 7: Percentage Change in Health Variables Overtime

Thus, this leads us to look into the role of economic growth on health more vividly. If we rely on economic growth, then to what
extent can it be considered to be a boosting determinant of health? Is it that we need some policies to work on broader aspects like that
of taking female literacy rate as one of the key determinant of health and frame policies that work on these aspects to improve the
quality of life? Thus, we attempt to understand the role of economic growth and female literacy to reach answers of these questions.

4.3. Elasticity of Health

If we look at the elasticity of health with respect to PCNSDP and female literacy, the Table shows that the elasticity of any of health
indicators with respect to economic growth is less than the elasticity of any of health indicators with respect to female literacy rate.
The elasticity of IMR and UFMR with respect to female literacy rate is much significant than respect to PCNSDP. For example,
elasticity of IMR with respect to female literacy rate is -1.0386 while the elasticity of IMR with respect to PCNSDP is -0.0006 at
2011-2012. The effect of income on UFMR has increased more at 2011-2012 compared to 1998-1999.

Elasticity of Health
Year Elasticity of health with respect to PCNSDP Elasticity of health with respect to Female Literacy Rate
Elasticity of IMR | Elasticity of UFMR | Elasticity | Elasticity of IMR | Elasticity of UFMR | Elasticity
of IMM of IMM
1998-99 -0.0021 -0.9488 0.5199 -0.2549 -2.7818 0.9009
2005-06 -0.0008 -1.3843 0.0539 -1.3939 -1.8980 0.8400
2011-12 -0.0006 -1.1389 0.3068 -1.0386 -1.3718 0.8031

Elasticity of Health with respect to PCNSDP and Female Literacy Rate
Source: Based on the author’s calculation
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This shows that health is significantly affected by both the factors and female literacy is much important to increase immunization and
decrease IMR and UFMR than income. Therefore, it can be concluded that the role of education is without doubt more important on
the health system than economic growth. It is true that income levels are important to enable the people to avail of the health services.
However, to have more sustained health quality, we need to focus on the broader aspects of development and not just economic
growth.

5. Summary and Policy Implications

There are many studies show that economic growth and health are related with each other, and good health raises both output and
economic growth rates. The data of this study is used for the four periods of 1992-93, 1998-99, 2005-06 and 2011-12. It is shown that
the rate of economic growth in India has increased since 1992-93 and the rate of increase is much faster after 1997. Health in terms of
IMR, UFMR and Immunization has improved. It is found that immunization has not increased fast in all the periods and all the states.
Besides, the rates of decrease in IMR and UFMR are slow over time.

Various socio-economic factors play an important role for improvement of health. The association between health and economic
growth indicates that there is a close connection between them. The impact of economic growth on health becomes relatively less after
attaining a certain level of growth. This suggests that there are the other factors that improve the health status at the higher level.

The study shows that female literacy has much more impact on IMR, UFMR and IMM than PCNSDP. Income levels are certainly
important for improving the health status in the economy, but higher income alone does not reflect the complete picture. Therefore, it
can be concluded that the role of education is without doubt more important on health; and a combination of high female literacy and
increasing in income can bring out the better results for India.

It is important to realize that the health status in India has substantially improved in the last decade. However, it is yet too far away
from the targets of Millennium Development Goals (MDGs). India was not able to bring a more rapid decline in IMR and also to
promoting the other health indicators.

The study shows that awareness and educational attainments play a significant role in improving the health. Therefore, they need to
be improved, especially among the states which are educationally backward. The results show that many public health facilities are ill-
equipped and health services are inadequate and/or inefficient in many poor-performing states. The study also suggests that the
training programmes in the health sector is needed greater attention in addition to structural factors like governance for further
reduction in IMR, UFMR, TFR, and improvement in childhood immunization at all states of India.

The important functions of health systems are directed towards improving the health facilities and their reach to the people. In India
there is an additional need to provide equitable, efficient and good quality health systems. This is required to improve the health of
people as observed by indicators like infant mortality rate (IMR), immunization, under five mortality rate (UFMR), and also maternal
mortality rate, life expectancy and so on. The IMR is still one of the most important indicators of the progress of development.
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