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Abstract
Patterns of Regional Disparity in Health Outcomes in India

Anustubh Agnihotri, MGlobalPolStds

The University of Texas at Austin, 2012

Supervisor: Jennifer Bussell
Abstract: India has experienced a period of unprecedented economic growth over
the past few decades, credited with lifting millions out of poverty. The high rates of
economic growth, however, have not led to commensurate improvements in human
development indicators. While health outcomes, an important dimension of human
development, have improved in India, the rate of improvement has been slow. Moreover,
health outcomes vary substantially across different regions of India. The disparity in
health outcomes will play a crucial role in India’s future development and necessitates
new ways for targeting and evaluating policy programs. This report analyses regional
disparities in health outcomes using sub-national development indicators at state, district
and demographic zone level. The first chapter of the report provides an overview of
health systems in India and creates a framework for understanding health disparity in
India. The second chapter uses spatial mapping techniques to identify regional patterns of
v

health disparity. The analysis uses district level indicators from health surveys and census
data. The third chapter uses sub-national data to analyze infant mortality rates in India
according to state and demographic zones. Along with regional variation the report also
explores gender differentials and rural-urban divide in health outcomes. The final section
of the report concludes by highlighting the findings, delineating a course for future
research and suggesting policy measures necessary for achieving improved health
outcomes.
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Chapter 1: Overview of the Indian Health System
INTRODUCTION
India has witnessed high rates of economic growth over the last few decades.
While the economic growth in India is credited with raising millions of people out of
poverty, it has not led to commensurate improvements in human development indicators.
Health outcomes like infant mortality rates (IMR), maternal mortality rate (MMR) and
child malnutrition rates, important determinants of human development, have improved
at a slow pace in India, as compared to countries with comparable per capita incomes. As
Figure 1 indicates, Sri Lanka has a lower child mortality rate than India. Other countries
in South Asia like Bangladesh and Nepal, which had higher child mortality rates a couple
of

decades

back,

have

surpassed

India

in

Figure 1: Child Mortality rates in South Asia (Source: WHO)
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the

last

few

years.

Moreover, there is a great variation in health outcomes within India (Ravallion.
2002). Some regions have consistently lagged behind in human development indicators,
while other regions have made steady progress. The rising disparity in health outcomes
within India is a cause of serious policy concern and has received significant attention in
the past few years.
This chapter provides an overview of the health system in India. The first section
presents a historical perspective on health care changes in India over the last sixty years.
The second section details the structure of health system in India including the role of
government and private health care. The chapter concludes by highlighting the major
challenges facing the Indian health system. Access to health care is an important
determinant of health outcome and this chapter situates the disparity in health outcomes
within the context of challenges facing the Indian health system framework.

HEALTH SYSTEMS IN INDIA: AN OVERVIEW
Health is an integral part of the overall human development of a country.
Understanding the health system in India is important for multiple reasons. First, good
health outcomes are strongly related to improved aggregate economic outcomes. Health
and economic growth have a mutually reinforcing relationship with better health leading
to higher income and increased labor force participation. Increase in income, in turn,
leads to improved health outcomes (Mahal, 2010). Second, health shocks are a source of
indebtedness in the developing world. Due to lack of social security measures and high
out of pocket expenses health shocks tend to exacerbate poverty. It is estimated that in
2

India 39 million people fall into poverty due to health care expenditures (Balarajan,
2010). Third, India is undergoing a rapid demographic and epidemiologic transition. This
necessitates having a strong health system that can address the challenges of the future.
Finally, from a capability point of view health outcomes are indicative of the overall
well-being of the society and improved health outcomes are important goals in
themselves.
Unfortunately, the health care system of India has not been able to keep pace with
the growing needs of the population. While there has been improvement in health
indicators like life expectancy, infant and child morality, crude birth rate and crude death
rate, the improvement has not been substantial and India continues to lag behind in terms
of overall human development (Duggal, 2007). The Indian health system is characterized
by rural-urban divide in access to health facilities, inadequate public expenditure on
healthcare and lack of regulation over the growing private health care sector. Moreover,
expenditure on health varies significantly across different states of India and physical
access to quality health care remains inadequate.

Historical Overview
The present health system in India has evolved over a period of more than 60
years. The first attempt at reforming the health system in India was done by Joseph Bhore
in a report in1947 titled Bhore Report of the Health Survey and Development Committee
(Sood, 2008). The Bhore committee report, as it is commonly known, emphasized
creation of strong primary health centers, formation of village health committees and
3

advocated for an increased role of the government in providing health care. The
committee also recommended that access to basic health care should be independent of
the person’s socio-economic status and must be considered a fundamental right of the
citizen.
After independence the Indian government focused on nutritional deficiencies and
disease control, as nutrition and communicable diseases accounted for major share of
morbidity. For example, the Malaria control program along with programs to control TB,
venereal diseases and leprosy were central to government’s public health efforts. The
improvement of health infrastructure was also high on government’s agenda during the
1960s and 1970s. While the Bhore committee advocated for a stronger role of the state in
public health provisions, India maintained a mixed economy of health service provision
with the private actors coexisting along with government health systems. Further, the
1970s saw an increased emphasis on population control and family planning as
population growth was seen a major hurdle towards realizing better development
outcomes. Focus on family planning pushed government efforts away from preventative
and curative services and diverted attention from the goal of ensuring primary health care
to all citizens.
The Alma Ata International Conference in 1978 shifted the focus back to primary
health care and universal access to health services. The Alma Ata declaration, of which
India was a signatory, stated that governments should shift the focus of health care away
from vertical programs and adopt a more holistic approach which ensures primary health
4

care for all citizens. The first national health plan of India, adopted in 1983, shaped by
the Alma Ata declaration, took steps towards universal health care by encouraging
partnership with private health care providers. The encouragement to private health care
providers to invest in public health came in the form of exemptions on import duties on
health equipment and subsidies for inputs. This led to private health care gaining a higher
share of the overall health systems. The decade of the 90’s saw a decline in public health
expenditure in India and further strengthening of private health care. With growing
pressure from the urban middle class, the government provided subsidies for medical
education and loosened its regulatory control on private players. International agencies
like IMF and World Bank, as part of the structural adjustment programs, supported health
care reforms that encouraged higher private sector health investment, user fees, private
investment in public hospitals and cutting back on public health infrastructure. However,
since 2004 the government of India has taken active steps to enhance its role in the public
health systems. In 2005 the Indian government launched the National Rural Health
Mission (NRHM) and National Urban Health Mission (NUHM) to target areas with
lagging health outcomes with a special focus on marginalized and poorer sections of
society. The Janani Suraksha Yojana launched by the government in 2005 provides
financial incentives for pregnant women to go for institutional births. The Rashtriya Bima
Yojna launched in 2007 by the ministry of Labor and Employment extends insurance
coverage to families below the poverty line. In the last few years the government of India
has focused on making health care a fundamental right by using the legal system. As part
of this effort the government of India drafted a National Health Bill in 2009. Recent years
5

have seen increased focus by the government of India on universalizing health care and
making health care more affordable to people.

Structure of the Indian Health System
The health systems in India are characterized by multiple ownership and disparate
delivery systems. The public and private health systems coexist in India, with the public
health systems divided between the central, state governments and municipal/panchayat
governments. The public health system in India is based on a three-tier model; the sub
centers and primary health centers form the first point of contact for people; the
community health centers at the block level and the district hospitals form the second
layer of health services; the teaching hospitals form the third and final health care level.
The Constitutional of India makes health as a state subject, but by placing many health
related issues on the concurrent list (administered by both state and central governments)
gives room for the central government to intervene. However, the central government has
played a pivotal role in forming the overall health policy of India by funding important
health schemes.
Overall private health care has a strong presence in Indian health system and can
be divided into profit and non-profit health care facilities. The private practice ranges
from super specialty medical tourism hospitals to corporate hospitals to small private
clinics and diagnostic facilities (Baru, 2005). The private sector at the rural level is
primarily made of informal practitioners. The physician entrepreneurs who have private
nursing homes are largely concentrated in urban areas. The variation in the presence of
6

private health services between different states is higher than the variation of public
health facilities, due to the tendency of for-profit institutions to locate themselves in more
prosperous states to fulfill their profit motive (Baru, 2005).

Health system constraints and disparity in health outcomes
Inequality in availability, access, utilization and affordability of health services
influence the overall disparity in health outcomes in India (Baru, 2010). The health
services remain inaccessible to the poorer and socially marginalized sections of India,
who are in the greatest need of healthcare. An analysis of National Sample Survey data
indicates that forward castes have lower rates of untreated morbidities as compared to
scheduled castes and scheduled tribes (SC/ST). Similarly, sections of populations with
lower consumption levels tend to have higher rates of untreated morbidities. The Indian
health system is also characterized by high out of pocket expenses and high inflation in
health expenses, further increasing the disparity in access to health services. The
predominance of private health services over public health services, variability in quality
of health services and lack of coordination between center and state government are
factors that partly explain the health disparity in India.

Public vs Private Health Care
Private health care accounts for three quarters of health services in India and has
played a more dominant role in the Indian system compared to the public health care
system. In 2008-09 out of the 4% of GDP spent on health care the government
7

expenditure accounted for only 1.10%, among the lowest in the world (WHO, 2008.Baru,
2010). Private expenditure on health has always exceeded public health expenditure and
this gap has grown further in the last few decades.

Fig 2: Public vs Private Expenditure on Health Care (WHO Statistics)

This imbalance in public and private health care compounds the health disparity
in India. The private sector, driven by market forces, focuses on curative issues which
center on the wealthier sections of the society. The private sector focus on curative
services as opposed to preventative services limits the overall societal benefit of health
expenditure. Private health care also tends to focus on profit maximization and does not
have incentives to address the inequity in access to health care.

Finally, private health

facilities are located in urban and wealthy areas further exacerbating the urban rural
health divide.

8

Variability in Health Services

Both the public and private health care quality, measured in terms availability of
drug supplies, nature of human resources, and infrastructure, vary across geographic
regions of India. The variation of quality in public health care is better understood and
studied as compared to private health care. For example, different areas in the capital city
Delhi have different health care quality depending upon the overall economic prosperity
of the region (Das and Hammer, 2007). Variability of quality in health services has a
direct impact on the disparity of health outcomes.

Federalism and strong variation in state expenditures
At the heart of the disparity in health outcomes is the variation in state financing
of health care. While health is a state subject according to the India’s Constitution, most
states spend majority of their health budgets (close to 70%) on salaries and maintenance,
making them dependent on central government funds for actual health policy
implementation (Peters, 2003). The allocation of a majority of health budgets to salaries
also means that state resources on actual health care depend on the level of overall
finances- poorer states have less money to spend on non-salary heath related activities.
For example, in Tamil Nadu, a state with higher financial resources, the non-salary
component of health expenditure is 28% of the state budget while it is 17% for Madhya
Pradesh, a less financially poorer state. Similarly, the average per person expenditure of
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health care also varies greatly across states, with Kerala spending thrice the amount spent
in Bihar per person on health care.
The variability in health outcomes can be viewed within the context of the
structure of the health system in India. The limitations in the health systems can be
associated with the disparity of health outcomes in India. However, access to health
services alone does not explain all the differences in health disparity in India. States also
differ on other socio economic indicators like education, poverty and access to sanitation,
water and nutrition. Further, the political support for health care varies across different
states. Moreover, there are differences in the political systems in every state; not all
governments place health care high on their priority list. The next chapter takes all these
factors into consideration while analyzing the disparity in health outcomes.
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Chapter 2: Regional Disparities in Health Outcomes

INTRODUCTION
This chapter explores the geographic disparities in health outcomes in India with a
focus on child and maternal health indicators, immunization rates and quality of antenatal
care. These indicators are influenced by the quality of preventative and curative primary
healthcare as well as socio-economic and environmental factors. This chapter analyses
regional patterns in access to clean drinking water and proper sanitation facilities to
understand the relationship between variation in environmental factors and its influence
on health outcomes. The regional variation in asset based poverty is also analyzed, as
high poverty levels are associated with poor health outcomes.
All these indicators are analyzed at the district level, an administrative unit at a
level below the state. Since India has more than 600 districts and this allows the analysis
to capture the heterogeneity in health outcomes in great detail. The indicators are divided
into quintiles (five equal divisions). Regions with the most lagging indicators fall into the
worst performing quintile. The analysis uses two waves of surveys to look at the change
in health indicators over time. The comparison of health disparity between different
surveys uses a relative deprivation framework.
The regions in the worst quintiles are compared across the different waves of
surveys. While regions in the same quintiles across two different time periods have
different absolute values for indicators, they still represent the worst performing region
11

within the distribution. Thus regions in the worst performing quintile across different
time periods have similar relative deprivation, even though they differ in terms of
absolute values.

HEALTH DISPARITIES
Health outcomes in India are influenced by several factors including gender,
class, caste, and education and geography (Subramanian et al. 2006). For example, the
Northern regions of India, especially the states of Madhya Pradesh, Rajasthan, Uttar
Pradesh and Bihar,1 account for majority of malnourished children. On the other hand,
the Southern States in India have shown consistently declining child malnutrition levels
(Radhakrishna. 2004). The life expectancy in the southernmost Indian state of Kerala
exceeds that of the state of Madhya Pradesh by 18 years (Balarajan. 2011). This regional
disparity of health outcomes has resulted in small geographic areas accounting for the
majority of health inequality; around 10% of villages and districts in India account for
27-28% of all underweight children (Gragnolati,M., Shekar,Meera. 2005). Child
mortality variations also show similar patterns, with a high concentration of child deaths
in few regions (Arulampalam, 2004).
Studies find that the geographic disparity in access to health services has created
clusters of regions with poor health infrastructure (Boone and Johnson, 2009). The
populations in these areas have a high prevalence of poverty, low productivity, and
consistently lagging health outcomes. These regions are also characterized by weak
1

State Map of India in Appendix

12

social infrastructure and inefficient implementation of poverty alleviation programs.
Given the lack of incentives to invest in these areas, it is unlikely that market mechanisms
can help improve this persistent inequality. Due to the deficiencies in human
development, these regions are likely to continue to fall behind as India makes further
progress.
Spatial analysis is one way to visualize the nature of regional disparities in health
indicators in India. The unit of analysis for the spatial mapping is the district - an
administrative unit between the state and blocks/sub-divisions. The indicators for the
spatial analysis are based on the 2001 Indian National Census and two waves of District
Level Health Surveys (DLHS)2. The decision to use district level data for spatial analysis
is based on both data availability and statistical considerations. India has more than 600
districts and the data collected by the national census and the health surveys can be
aggregated at the district level. The high number of districts allows for detailed spatial
analysis and the gathering data across multiple timelines allows for exploration of
temporal trends in health disparities.
The national census and district level surveys collect data on a range on health
indicators. The present analysis focuses on indicators related to water/sanitation
infrastructure and access to health services. Both these factors strongly influence health
outcomes. Is there geographic clustering of health outcomes in India? The spatial
mapping of child mortality rates at the district level provides insights into this question.
Figure 4 maps the district level distribution (divided into quintiles) of child mortality
2

Indian Institute of Population Studies, DLHS 2 (2003) and DLHS 3 (2008)
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rates from 2001 Indian census. The visual analysis suggests regional clustering of child
mortality within India. The clustering can also be statistical verified by using the General
G (High/Low Clustering) test statistic. The null hypothesis assumes that the pattern is
random and can be rejected if the pattern is dispersed (low clustering) or highly clustered.
The General G tool in ArcGIS analyses the distribution and returns a Z value rejecting
the null hypothesis in favor of high clustering of data. The results for the child mortality
data are shown below. The child mortality rates are statistically highly clustered.

Figure 3:

Z scores indicating regional clustering

The phenomenon of regional clustering can also be visualized using a hot spot
analysis3. The hot spot analysis while confirming clustering of child mortality also

3

The Hot Spot Analysis used the distribution of the indicator to distinguish between high/low clustering
and a random pattern
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identifies clusters of districts with high child mortality rates. The regions highlighted by
the hot spot analysis are part of the states of Uttar Pradesh, Madhya Pradesh, and Orissa4.
According to previous research these regions account for the majority of child deaths in
India (Kapoor. 2010). Moreover, the regions least likely to be hot spots are in the
Western and Southern regions of India, with the exception of Himachal Pradesh and West
Bengal; a finding that aligns with previous research. Thus, the results from the hot spot
analysis align with existing research on geographic variation in child mortality rates in
India (Dreze, 2005).

4

the appendix has a map of India with all states listed
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Figure 4:

Hot Spot Analysis of Child Mortality Data (Census 2001)

HEALTH SERVICES, AND WATER AND SANITATION INFRASTRUCTURE
The unequal access to health services is one of the foremost challenges facing the
health system in India. Easy access to health services has been shown to positively
influence health outcomes. In the present analysis, immunization rates and percentage of
institutional childbirths are used as proxy measures for availability, access and utilization
16

of health infrastructure at the district level. Institutional births are an important
determinant for maternal mortality and have shown to reduce maternal and child
mortality significantly. Immunization also contributes towards reducing child mortality
rates. Moreover, both these indicators measure the quality of preventative care available
at the district level.
District level institutional births and immunization rates are available across two
waves of health surveys (DLHS 2/3) conducted across 5 years. The analysis of indicators
across these surveys provides insights into the persisting inequalities in access to health
services in a period when India experienced rapid economic growth. The distributions of
indicators in both surveys are spatially represented as quintiles. The percentage of
institutional births varies substantially across India, but the majority of districts in the
bottom two quintiles are in the states of Chhattisgarh, Jharkhand, Bihar, Madhya Pradesh
and parts of Rajasthan. Moreover, this pattern of distribution remains similar across both
the waves of surveys. The similarity of the regions falling into the bottom quintile
highlights the relative deprivation in regional disparity in India. While there has been an
overall improvement in health indicators, worst performing districts are highly correlated
across the surveys.

17

Figure 5:

Percentage of Households with Institutional Child Births

The persistence of regional disparity in institutional births is also brought forth by
State level data over the last couple of decades from the Sample Registration Survey5 of
India. As Figure 6 illustrates, while some states have made substantial progress in

5

The sample registration system was setup by the Registrar General of India in 1964
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improving institutional births, many states have a rate of institutional births less half that
of the national average.

Figure 6:

Percentage of live births by type of medical attention (SRS)

The mapping of immunization rate, on the other hand, brings forth a different
regional pattern. The districts in the bottom two quintiles of immunization rates are from
the North Eastern regions and parts of Uttar Pradesh, Rajasthan, Bihar and Jharkhand.
The immunization rate patterns are similar across both the waves of the survey. But, an
interesting point to note is that Chhattisgarh, a state with very low institutional births, has
high rates of child immunizations.

19

Figure 7:

District level immunization rates in India

Having a weak water/sanitation infrastructure is a negative health externality and
is associated with high disease burdens (Jalan. 2003). The percentage of households with
no drainage is treated as a proxy measure for water and sanitation infrastructure. To
understand the disparity in water and sanitation infrastructure the percentage of
households with no drainage system is mapped in Figure 8.

20

Figure 8:

Percentage of households with no drainage

The maps highlights that the state of Orissa, Chhattisgarh, Jharkhand, West
Bengal and parts of the North East states falls under the highest quintile. Regions with the
worst health indicators do not necessarily correspond to regions with the poor water/
sanitation systems. The State of Uttar Pradesh, which has low immunization rates and

21

low percentage of households with institutional births, is in the highest quintile in terms
of water/sanitation indicators.
Patterns of regions with lacking health, water and sanitation services emerge from
this analysis. The spatial pattern of immunization rates and percentage of institutional
childbirths also highlight the persistence of the disparity in health services across the two
waves of surveys. Simultaneously, the analysis points towards the differences in spatial
patterns based on the choice of indicator. Multiple indicators need to be analyzed for
gaining a comprehensive and nuanced understanding of the nature of regional disparities.
POVERTY INDICATORS
High levels of poverty are correlated with poor health outcomes. The present
analysis uses an asset based poverty measure, in the form of a standard of living index, to
spatially represent the regional distribution of poverty in India. The Demographic health
survey creates a single standard of living measure based on the following asset measures.
a) Source of drinking water: 3 for Tap (own), 2 for Tap (shared), 1 for hand pump
and well, and 0 for other
b) Type of house: 4 for pucca6, 2 for semi-pucca7, and 0 for kachcha8
c) Source of lighting: 2 for electricity, 1 for kerosene, and 0 for other
d) Fuel for cooking: 2 for LPG gas/electricity, 1 for kerosene and 0 for other
e) Toilet facility: 4 for own flush toilet, 2 for own pit toilet, 2 for shared toilet and
0 for no toilet
f) Ownership of durables: 4 each for car and tractor, 3 each for television,
telephone and motorcycle/scooter, and 2 each for fan, radio/transistor, sewing
machine and bicycle9

6

Solid and permanent structure
Semi-solid structure
8 Weak structure
9 Demographic Health Survey, Indian Institute of Population Studies
7
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The final scores range from 0 to 40. A household was categorized as having a low
standard of living if the total was less than or equal to 9, as having a medium standard of
living if the score was greater than 9 but less than or equal to 19 and as having a high
standard of living if the total score is greater than 19. The standard of living measure is
indeed comprehensive as it takes into account a multi-dimensional aspect of poverty.
Figure 9 maps the percentage of household with low standard of living in both the
health surveys. The map shows strikingly similar distributions in both surveys. Though
there is an overall improvement in the percentage of households qualifying as having low
standard of living between the two waves of surveys, the relative distribution is similar.
Moreover, the districts in the lowest quintile of percentage of households (Figure 9) with
low standard of living are similar to the districts in lowest quintile of institutional births
(Figure 5).
By exploring the spatial distribution of health and water/sanitation infrastructure
indicators the paper highlights the geographic patterns of health disparities in India.
Moreover, looking at the same measures over two waves of surveys brings forth
persistent patterns of regional inequalities. The regions in the bottom quintile (worst
performers) are similar across both waves of the surveys, highlighting the relative
disadvantage of regions with poor health indicators. The district level analysis with
multiple indicators also allows for a detailed and nuanced analysis than can effectively
influence policy priorities.

23

Figure 9: Percentage of Households with Low Standard of Living
DETERMINANTS OF CHILD MORTALITY RATE VARIATION
The spatial clustering of indicators makes it clear that there is a high correlation
between several different socio-economic indicators. For example, the Figure 7 and 5,
immunization rates and institutional child births have spatial patterns similar to health
outcomes like and rate of child mortality (Figure 4).
24

This spatial relationship can be statistically explored by running an Ordinary
Least Square (OLS) regression. The OLS by default applies a liner relationship between
independent and dependent variable, child mortality in this case, across the study area –
all Indian districts. The OLS also makes the stationarity assumption that the relationship
between indicators does not vary across the study area. If the relationship between the
data changes with location, as is likely with geographic data, the OLS results would be
biased (Scott L, Janikas; 2010). While the OLS regression has several shortcomings they
provide a baseline understanding of the spatial relationships which can be further
explored.
The first model under consideration looks at child mortality outcome as
dependent upon female literacy and asset based poverty and finds that female literacy has
a strong negative effect on the child mortality outcomes. The second model explores the
relationship between access to tap water and child mortality outcomes. The third model
tries to understand the effect of open drainage and female literacy on child mortality
outcomes. The use of these indicators is based on study of the literature on determinants
of child mortality rates in India.
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Model 1 Child Mortality = α + β1Female Literacy + β2Low Standard of Living
Results
Variable
Coefficient
Intercept
129.942247*
Female
-0.840888*
Literacy
Low
0.438005*
standard of
living
* Statistically significant at the 0.05 level
OLS Diagnostics
Number of Observations: 575
Degrees of Freedom: 572
Multiple R-Squared : 0.356912
Joint F-Statistic: 158.729020
Joint Wald Statistic: 382.773411
Koenker (BP) Statistic: 11.093705
Jarque-Bera Statistic: 251.771830

Number of Variables: 3
Akaike's Information Criterion (AIC) : 5393.149824
Adjusted R-Squared [2]: 0.354663
Prob(>F), (2,572) degrees of freedom:
0.000000*
Prob(>chi-squared), (2) degrees of freedom: 0.000*
Prob(>chi-squared), (2) degrees of freedom:
0.003900*
Prob(>chi-squared), (2) degrees of freedom: 0.000*

Table 1: Effect of Female Literacy and Standard on Living of Child Mortality
Model 2 Child Mortality = α + β1Female Literacy + β2Tap Water Access
Variable
Coefficient
Intercept
129.942247*
Female
-1.016433*
Literacy
Tap Water -0.360781*
* Statistically significant at the 0.05 level
OLS Diagnostics
Number of Observations: 580
Degrees of Freedom: 577
Multiple R-Squared : 0.338409
Joint F-Statistic: 147.570272
Joint Wald Statistic: 394.483471
Koenker (BP) Statistic: 8.419946
Jarque-Bera Statistic: 268.807510

Number of Variables: 3
Akaike's Information Criterion (AIC) : 5452.762244
Adjusted R-Squared [2]: 0.336116
Prob(>F), (2,572) degrees of freedom:
0.000000*
Prob(>chi-squared), (2) degrees of freedom: 0.000*
Prob(>chi-squared), (2) degrees of freedom:
0.0039*
Prob(>chi-squared), (2) degrees of freedom: 0.000*

Table 2: Effect of Female Literacy and Tap water access on Child Mortality
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Model 3: Child Mortality = α + β1Open Drainage + β2Female Literacy
Variable
Intercept

Coefficient
170.583683*

Female
-1.180355 *
Literacy
Open Drainage -0.053479*
* Statistically significant at the 0.05 level
OLS Diagnostics
Number of Observations: 580
Degrees of Freedom: 577
Multiple R-Squared : 0.310850
Joint F-Statistic: 130.131832
Joint Wald Statistic: 287.109332
Koenker (BP) Statistic: 13.813284
Jarque-Bera Statistic: 199.753221

Number of Variables: 3
Akaike's Information Criterion (AIC) : 5476.432944
Adjusted R-Squared [2]: 0.308462
Prob(>F), (2,572) degrees of freedom:
0.000000*
Prob(>chi-squared), (2) degrees of freedom:
0.000000*
Prob(>chi-squared), (2) degrees of freedom:
0.001001*
Prob(>chi-squared), (2) degrees of freedom:
0.000000*

Table 3: Effect of Female Literacy and Drainage on Child Mortality

FINDINGS
The regression models explore the influence of different socio-economic variables
on child mortality outcomes at the district level. In all the three models the coefficients
are significant and the goodness of fit is high. As the coefficients indicate (β), increase in
female literacy has the most negative impact on the child mortality rates. In all three
models one unit increase in female literacy decreases the child mortality rate by one
point. The significance of female literacy finds supported in the literature on child
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mortality rates in India. Increased female literacy leads to the females getting access to
household resources as well as employment opportunities. This empowerment reduces
overall fertility rates and also leads to reduction in child mortality.
The second most significant effect on child mortality is that of low standard of
living. In the first model even after accounting for the effect of female literacy increase in
a unit of low standard of living indicator increases the child mortality rate by one unit i.e.
more impoverished a region the greater the child mortality rate. Thus, economic growth
has a significant impact on reducing child mortality. In terms of household indicators the
results are mixed. Access to tap water does reduce the rate of child mortality but greater
percentage of open drainage does not cause higher rate of child mortality.
LIMITATIONS AND FUTURE RESEARCH
The OLS regression does not accurately capture the spatial relationships because
of the parametric assumptions. The bias in the OLS regressions shows in the non-random
distribution of residual errors. The Koenker (BP) Statistic and Jarque-Bera Statistic in the
regression results capture this pattern. The Geographically Weighted Regression (GWR)
is more suited for the present analysis. The GWR regression techniques take into account
the non-stationary nature of the relationship. The GWR regressions run did show an
improvement in measures with a better goodness of fit measure, lower AIC and randomly
distributed residuals, as indicated by Figure 10. However the analysis was not extended
using GER due to software constrains.
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Figure 10:

OLS and GWR regressions

The analysis in this chapter, even with its limitations, shows that spatial mapping
of regional disparities is a powerful method for understanding inequality in health
outcomes. Sub-national indicators related to different aspects of health services can
provide a nuanced understanding of regional disparities. Moreover, mapping distributions
over time periods can help assess the changing patterns of health outcomes within a
country.

29

Chapter 3: Health Outcomes at the State and Demographic Zones in
India
INTRODUCTION
India is a diverse country with multiple factors like gender, class, caste and
location associated with health outcomes. To gain a the more comprehensive
understanding of health disparity in India, this chapter uses Sample Registration Survey
data to analyze state level infant mortality rates along gender dimensions. The societal
bias towards male child in India has been extensively studied and the present analysis
confirms this trend (Sen, 1999). The concentration of health infrastructure in the urban
locations, as explained in Chapter 1, has resulted in a rural-urban divide in health
outcomes. With rapid urbanization understanding rural-urban health disparities is
important from a policy perspective. This section disaggregates state level IMRs
according to urban and rural location in order to understand the rural-urban divide in
health outcomes.
Spatial distribution of health indicators at the district level10 provides an
opportunity to do in-depth analysis of regional health disparities. However, few surveys
collect detailed data at the district level and most national surveys aggregate indicators at
the states level. The state level indicators do not completely capture the true underlying
heterogeneity in the data and do not bring forth intra state disparities. While district level
information is conducive for detailed spatial analysis, district level data is not available
on a consistent basis. On the other hand, state level data is readily available but is not
10

Chapter 2
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detailed enough for spatial analysis. For understanding regional health disparity over time
health indicators must be analyzed at same the administrative level – district or state.
This chapter explores if analysis of health indicators can be done at the
demographic zone level. The demographic zones, are in between state and district levels,
and provide an opportunity to conduct a meso-level analysis. This section maps Infant
Mortality Rates at both the state and demographic zones level over time to explore
regional disparity in health outcomes. The analysis concludes that demographic zones
provide a more detailed perspective on the nature of disparity in infant mortality rates in
India as compared to state level data.

URBAN RURAL DIVIDE

The period of high economic growth in India has raised concerns about the
growing urban-rural divide in access to health services. The present section looks at IMR
data from past couple of decades to comment the differentials in infant mortality rates
between urban and rural areas and their changing patterns.

31

Figure 11:

Urban and rural IMR by state

As Figure 11 suggest, the rate of infant mortality has been consistently higher in
rural areas as compared to urban areas. The extent of disparity between urban and rural
areas, however, varies substantially across states.

The Figure 11 also shows the

substantial variation in urban and rural IMRs between states, despite the overall positive
trend of reduction in IMR over time.
The rural urban divide can be measured by creating a rural urban IMR ratio. This
ratio measures the extent to which rural IMRs are higher than urban IMRs. A ratio of two
indicates that rural IMR is twice as high as urban IMR.
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Figure 12:

Rural/Urban IMR Ratio

The Figure 12 shows the regression plots of states IMRs with time along with an
overall trend line. The wide variations in the rural urban IMR in Figure 12 is on account
of poor data collection in the north eastern states Overall, the Rural Urban IMR
differential has not reduced significantly in the last few decades, a period which saw
substantially decline in overall IMR. Thus, rural-urban disparity in health outcomes has
persisted in India over the last few decades

GENDER DIFFERENTIALS IN IMR
In general, female populations have a survival advantage on account of genetic
and biological factors. Several empirical studies show that in most countries the male
mortality is higher than female mortality across all ages (Tabutin and Willems, 1998).
The biological survival advantage for females is most predominant in-utero and during
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infancy. However, India has shown patterns of high female infant mortality, indicating
discrimination against the girl child. Amartya Sen, famously, calculated the number of
“missing girls” based on sex ratio imbalances in the Asian and North African populations
(Sen, 1992).

Figure 13:

Male Female IMR

While the overall male and female mortality rate has gone down the female IMR
in many states has been higher than the male IMR. The male female differential in infant
mortality is measured by taking the ratio of male to female mortality. If male/female IMR
is higher than 1 more males infants are dying as compared to female infants and the
male/female IMR less than 1 indicates a higher female infant death. For the present
analysis the northern states of Bihar, Uttar Pradesh, Madhya Pradesh Orissa and
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Rajasthan were considered one region and the Southern states of Karnataka, Tamil Nadu,
Andhra Pradesh and Kerala were considered as one region.

Figure 14:

Male Female IMR by region

As the Figure 14 shows, with the declining IMR the male/female IMR ratio has
also declined. Thus in the previous decades higher male infants died compared to female
infants and this trend has slowly been reduced. In case of the northern states, however,
the male/female IMR ratio has gone substantially below 1 indicating a higher female
infant death. The low male/female IMR ratio in the Northern States is indicative of
female disadvantage in survival.
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IMR ANALYSIS AT DEMOGRAPHIC ZONES
In between the census, which is carried out once in ten years, national surveys are
conducted on a regular basis to keep track on important socio-economic indicators. These
surveys can be used to observe changes in health outcomes over time on a regular basis.
Indian national surveys include District Level Health Survey (DLHS), National Sample
Survey (NSS), and National Family Health Survey (NFHS). The Registrar General of
India also tracks births and deaths using its Sample Registration System (SRS), which
was set up in 1964. However, these surveys present data at different regional levels,
making a consistent comparison across surveys a challenge. For example, NFHS and
NSS publish its results at the state level while DLHS presents its data at the district level.
State level data often does not provide detailed enough information to formulate policy
measures addressing intra state health disparity. The district level data, as used in the
previous chapter, can be used identify regions with lagging health indicators, but is not
available at a regular basis. This section explores if demographic zones of India, (78 in
total) which are between the state and the district, can be used as administrative units to
analyze regional health disparities.
The demographic zones are demarcated based on geographical, agro-climatic,
socio-cultural and linguistic divisions. The demographic zones were formed as a result of
a long body research over last four decades. The aim of dividing India into demographic
zone was to come up with natural division with more homogenous sub populations. The
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National Sample Survey (NSS) along with the Sample Registration Survey use the
demographic zones as the basis of its sampling design.
The present analysis uses the demographic zones data from the SRS to compare
IMR rate changes between 2004 and 2010 at the state and the demographic zone level.
Figure 14 spatially represents the IMRs in 2004 and 2010 at the state level. As the Figure
suggests certain states continue to remain the worst performers in this 6 year time period.
The states of Orissa, Madya Pradesh, Uttar Pradesh and Rajasthan are relatively among
the worst performing states in both the years. However, this spatial representation has
limited policy relevance as it does not provide any insights into intra state disparities.
Moreover, the existing health policy in India does take into cognizance the poor health
outcomes of these states. The present analysis seeks to understand if mapping of data
according to demographic zones can provide a more nuanced perspective on regional
IMR disparities in India. The Figure 16 maps the IMR data from the same registration
system at the demographic zone level.
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Fig 15: State IMRs 2004-2010
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Fig 16: Demographic Zone IMRs 2004-2010

The patterns at the demographic zone level highlight intra state variation in IMR.
For example, Madhya Pradesh is a state with an overall high infant mortality rates, but
Chambal region of the north accounts for highest rate of child/infant mortality within the
state. Bhat and Zaviery found similar results after analyzing the results of NFHS I in
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1999 (Bhat, Zavier. 1999). Similarly, Coastal Zones have a lower rate of infant mortality
in states of Maharashtra, Karnataka, and Orissa. In Orissa the tribal regions in the west
have a much higher IMR than the coastal regions and in Maharashtra the interior regions
have a higher IMR reflecting the neglect of tribal regions with a state. Even within states
considered more developed like Gujarat and Punjab we see IMR differentials in different
demographic zones. Moreover, these relative differences have persisted over the six year
time period- the two maps are strikingly similar.
This analysis even though preliminary helps highlight intra-state disparity based
on spatial representation of demographic zones. There are multiple advantages of
conducting an analysis at the 78 demographic zone levels. This analysis can be further
extended using NFHS and NSS data since both the national surveys use demographic
zones as their sampling frame. While aggregating NFHS and NSS surveys at the district
level poses sampling challenges, these surveys can provide robust indicators at the
demographic zone level. Moreover, district level data can be aggregated upwards to the
demographic zone level. This allows for collation of multiple datasets and helps creates a
dynamic picture of spatial disparity over time. Moreover, analysis at the NSSO level, by
highlighting regions within the states with lagging health outcomes, allows for policy
implementation at the state level to be more aware of intra state disparities. Future
research will attempt to explore patterns of regional disparity at the demographic zone
level by using three waves of NFHS data and NSS surveys.

40

Conclusion

This report highlights the disparities in health outcomes in India and suggests that
these disparities have persisted over the last decade, a period when India experienced a
period of high economic growth. The report adopts a relative deprivation framework
while analyzing health outcomes and identifies regions within India that continue to lag
behind relative to the rest of the country. Gender and rural-urban dimensions influencing
health outcomes are also analyzed. The spatial analysis is done at state, district and
demographic zone level to provide a nuanced understanding of regional differences in
health outcomes in India. The analysis at the demographic zone level is particularly
unique and provides direction for future research.
India is undergoing a demographic and economic change and the disparity in
health outcomes is a cause of serious concern. The persistent nature of health disparity
requires formulating health policy with a strong focus on equity. To ameliorate regional
disparity in health outcomes the government of India has to improving access to primary
health care. Further, health programs of the state and central government need to be more
coordinated in order to achieve efficient implementation.
Along with the government international aid agencies and global health NGOs
can play an active role in addressing the disparity in health outcomes. The health
programs of the government of India and international actors need to be more targeted,
focusing additional resources on regions with worst performing health outcomes. The
health outcomes in regions with persistent lagging health indicators can be improved by
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ensuring that targeted policy measures are effectively implemented. Without targeted
interventions directed towards improving public health infrastructure in regions with high
prevalence of child and maternal mortality it will be difficult for India achieve improved
health outcomes and meet internationally set targets like the Millennium Development
Goals. To measures targeting of health projects government and international actors also
need to incorporate rigorous evaluation into the program implementation.
Health interventions directed towards improving public health infrastructure is the
first step. The disparity in immunization rates and antenatal care suggests that additional
attention should be focused on preventative and curative services. But this report also
shows, reducing health disparity also necessitates a multi-sectoral approach with
simultaneous focus on poverty alleviation, access to clean water and improved sanitation
systems. In conclusion the government of India and international agencies need to take
cognizance of the nature of regional health disparity in India and reorient health projects
with an attention towards regional equity.
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Appendix
States of India
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Demographic Zones11
1

ANDHRA PRADESH
1.1
COASTAL
1.2
INLAND SOUTHERN
1.3
SOUTH WESTERN
1.4
INLAND NORTHERN

2

ASSAM

2.1
2.2

PLAIN WESTERN
PLAIN EASTERN

3

BIHAR

3.1
3.2

NORTHERN
CENTRAL

4

GUJARAT
4.1
4.2
4.3
4.4

DRY AREA
SOUTH EASTERN
PLAIN NORTHERN
SOURASHTRA

HARYANA
5.1
5.2

EASTERN
WESTERN

5

6

JAMMU & KASHMIR
6.1
JHELAM VALLEY
6.2
OUTER HILLS
6.3
MOUNTAINOUS

7

KARNATAKA
7.1
7.2
7.3
7.4

8

COASTAL & GHATS
INLAND EASTERN
INLAND NORTHERN
INLAND SOUTHERN

KERALA
8.1
8.2

NORTHERN
SOUTHERN

9

MADHYA PRADESH
9.1
CENTRAL
9.2
MALWA
9.3
NORTHERN
9.4
SOUTH
9.5
SOUTH WESTERN
9.6
VINDHYA

10

MAHARASHTRA
10.1
10.2
10.3
10.4
10.5
10.6

COASTAL
EASTERN
INLAND NORTHERN
INLAND EASTERN
INLAND WESTERN
INLAND CENTRAL

11

ODISHA 11.1
11.2
11.3

COASTAL
NORTHERN
SOUTHERN

12

PUNJAB 12.1
12.2

NORTHERN
SOUTHERN

11

Source: Sample Registration Survey of India
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13

14

RAJASTHAN
13.1
13.2
13.3
13.4

NORTH EASTERN
SOUTH EASTERN
SOUTHERN
WESTERN

TAMIL NADU
14.1

COASTAL

14.2
14.3
14.4
15

16

COASTAL NORTHERN
INLAND
SOUTHERN

UTTAR PRADESH
15.1
15.2
15.3
15.3
15.4

CENTRAL
EASTERN
WESTERN
WESTERN
SOUTHERN

WEST BENGAL
16.1
16.2
16.3
16.4

CENTRAL PLAINS
EASTERN PLAINS
HIMALAYAN
WESTERN PLAINS
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