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Summary. As India rapidly urbanizes, within urban areas socioeconomic dis-

parities are rising and health inequality among urban children is an emerging

challenge. This paper assesses the relative contribution of socioeconomic factors

to child health inequalities between the less developed Empowered Action Group

(EAG) states and more developed South Indian states in urban India using data

from the 2005–06 National Family Health Survey. Focusing on urban health

from varying regional and developmental contexts, socioeconomic inequalities
in child health are examined first using Concentration Indices (CIs) and then

the contributions of socioeconomic factors to the CIs of health variables are

derived. The results reveal, in order of importance, pronounced contributions

of household economic status, parent’s illiteracy and caste to urban child health

inequalities in the South Indian states. In contrast, parent’s illiteracy, poor

economic status, being Muslim and child birth order 3 or more are major con-

tributors to health inequalities among urban children in the EAG states. The

results suggest the need to adopt different health policy interventions in accor-
dance with the pattern of varying contributions of socioeconomic factors to

child health inequalities between the more developed South Indian states and

less developed EAG states.

Introduction

The United Nations define urbanization as the movement of people from rural to

urban areas with population growth equating to urban migration (United Nation,

2005). United Nations projections suggest that the proportion of urban population

will continue to increase and by 2030 nearly two-thirds of the global population will
be in urban areas; this means that for the first time, more people in the developing

world will live in urban areas than in rural areas. At the same time, the population

living in urban areas is projected to gain 2.9 billion, rising from 3.4 billion in 2009 to

6.3 billion in 2050. Thus, the urban areas of the world are expected to absorb all the
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expected population growth over the next four decades while at the same time drawing

in some of the rural population. Virtually all of the expected growth in the world popula-

tion will be concentrated in the urban areas of the developing regions, whose population
is projected to increase from 2.5 billion in 2009 to 5.2 billion in 2050 (United Nations,

2009).

Achieving the United Nation’s Millennium Development Goals, the international

community’s unprecedented agreement on targets towards the eradication of extreme

poverty and hunger, and access to health care for all, will depend to a large extent on

how well developing countries’ governments manage their cities (Cohen, 2006). The

economies of the world have improved with escalating urbanization. However, the

process of urbanization in developing countries is not the same as that of developed
countries. With the adoption of Liberalization, Privatization and Globalization (LPG)

policies, the socioeconomic structure of urban areas of developing countries is chang-

ing immensely. In many instances, particularly in the developing world, the speed of

urban growth has outpaced the ability of governments to build essential infrastructure

that makes life safe in cities and towns (Brockerhoff & Brennan, 1998).

Urbanization is such a powerful phenomenon that it has become a major deter-

minant of public health in the 21st century (WHO, 1999). It is generally understood

that city dwellers, on average, enjoy better health than their rural counterparts; there-
fore, increasing urbanization has led to the continuous improvement in average health

status (Timæus & Lush, 1995). However, health information for urban areas is usually

aggregated to provide an average of all urban residents rather than disaggregated by

socioeconomic status. Very little is known about socioeconomic inequalities in health that

exist within urban areas because average health information masks urban inequalities.

Recently, the distributional dimension of health inequality has become prominent

in the global health policy agenda, as researchers have come to regard average health

status as an inadequate summary of a country’s health performance (WHO, 2000).
Healthy urbanization programmes should generate new resources and stimulate action

to iron out urban health inequity in both developing and developed countries. Accord-

ing to the World Health Organization, 2010 was the landmark year for urbanization

and health. For the coming years, WHO has pledged to focus on health issues arising

from the urban phenomenon (WHO, 2008).

Studies on socioeconomic inequalities in urban health are very scarce. Only very

few studies have provided evidence of the higher heterogeneity of urban areas in the

way that they harbour pockets of severe poverty and deprivation, and exhibit a sub-
stantial concentration of ill-health among the poor (e.g. Weeks et al., 2005; Fotso,

2006). The urban poor are highly vulnerable to macroeconomic shocks that undermine

their earning capacity and lead to them eating less nutritious and cheaper foods. People

in urban slums are particularly affected due to lack of good housing, proper sanitation,

proper education and quality health care. Economically they do not have back-up

savings or large food stocks that they can draw on (WHO, 2000).

The emerging phenomenon of urbanization has proportionately brought about

considerable health inequalities between different socioeconomic groups within regions
and between regions. Though there are significant health inequalities within cities

not many studies have made a systematic attempt to quantify them. It is globally well

recognized that children are the most vulnerable group and the first to be affected by
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an unplanned and unhealthy urban environment and socioeconomic deprivation

(Fosto, 2006). Child health inequality in urban areas has been a growing concern of

health policy interventions in recent decades (Weeks et al., 2005; WHO, 2008).

Do urban health inequalities matter for India?

At present India has the world’s second largest urban population, next to China, and is

facing an unprecedented scale of urbanization (United Nations, 2005). According to

the provisional Census of India (2011), 377 million people are residing in urban areas,

constituting 31% of the total population, and this is projected to increase to 900 million

by 2050. This will be more than 2.5 times the size of the United States of America’s
current population. In other words, almost a billion people or 55% of India’s popula-

tion will reside in urban India by 2050 (United Nations, 2008; Office of Registrar

General of India, 2011). Demographic trends show that while urban average growth

rate stabilized at 3% over the past decade (1991–2001), the slum growth rate doubled

at 5–6%. An alarming feature of urban population growth is the large proportion of

people living in poverty (Office of Registrar General of India, 2001).

By 2015, India will have 34 cities in the population size range of 1.5 million and

above, four of which will have crossed the 10 million mark, with the city of Mumbai
having the largest concentration of more than 27 million. Such population concentra-

tion trends in India will surely subject its cities to a more unequal risk of life and

wealth distribution due to extreme environmental disasters. At present around 50% of

the population live in urban areas in poor or acute poverty (Government of India, 2008).

It is projected that the number of urban poor in India will double in just 5 years (Agarwal

& Taneja, 2005; Office of Registrar General of India, 2006b; Sanke et al., 2010).

Cities and urban areas are supposedly centres of growth, dynamism, vibrancy and

economic development. Growing urbanization has led to the continuous improvement
in the average household socioeconomic condition and child health status of India;

however, urban slums lack basic amenities such as safe and adequate water supply,

sewerage and sanitation (Marina, 1999). Indian cities are virtual hotspots that foster

huge regional disparities in living and health conditions (Goli et al., 2011). This has

also fuelled a debate on the impact of urban growth on socioeconomic and regional

inequalities in child health (Agarwal, 2011). Questions that arise include (a) whether

urbanization drives average health improvement leading to child health inequalities;

(b) whether child health inequalities are the same across the least developed Em-
powered Action Group states (EAG) and the more developed South Indian states of

urban India, given the socioeconomic and cultural diversity of Indian cities (Goli

et al., 2011). Among the states of India, the South Indian states are ahead in terms of

development and demographic transition, while the EAG states are at the bottom of

the spectrum (Visaria, 2004a, b). It is important to know how inequalities in health

vary with the level of development of states, especially in the context of previous

studies that have shown that improvement in level of development is accompanied by

rising health inequalities (e.g. Wagstaff, 2000, 2002a; Naschold, 2002; Wagstaff et al.,
2003; Graham & Kelly, 2004). The notable socioeconomic and demographic disparities

across the cities of the EAG and South Indian states provide an ideal comparative

setting for assessing child health inequalities.
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To understand these critical questions, it is important to set aside the misconcep-

tions that have prevented the health needs of urban populations from being fully

appreciated. There is an urgent need to recognize and determine the social and eco-
nomic distributional disparities among the urban population who are at different levels

of development; this includes large groups of the urban poor whose health environ-

ments differ from those of the higher socioeconomic class.

Although a few previous studies (e.g. Agarwal & Taneja, 2005; Agarwal, 2011;

Kumar & Mohanty, 2011) have measured child health differentials within urban India,

these studies have serious limitations on account of the method of quantifying the level

of differentials and accuracy of estimations in terms of inequalities and the critical

pathways that determine such inequalities. Decomposition analysis of inequalities in
health can explore these pathways. No previous study has so far specifically focused

on decomposing health inequalities in urban children, particularly in a varying regional

and developmental context. The objectives of this study are two-fold: (1) the assess-

ment of the socioeconomic inequalities in child health and the relative contribution of

socioeconomic factors to total health inequalities among urban children in India; (2)

the comparative assessment of health inequalities among urban children in the less

developed EAG states and more developed South Indian states.

Data and Methods

The study uses data from the National Family Health Survey 2005–06 (NFHS-3),

which is equivalent to the Worldwide Demographic and Health Survey (DHS). The

DHS is the standardized survey over 80 countries with over 240 surveys worldwide.

The sampling procedures and questions in these surveys are in a standard format

across all countries. The NFHS-3 is the third survey in the series co-ordinated by the

International Institute for Population Sciences (IIPS) and Macro International under

the aegis of the Ministry of Health and Family Welfare, India. It provides information

on important indicators of maternal and child health, fertility and mortality. In this
paper, child-health-related information and household and parent socioeconomic

information are used to estimate socioeconomic inequalities in child health.

This study focuses on a sample of urban children in the less developed EAG states

of Rajasthan, Bihar, Uttar Pradesh, Madhya Pradesh, Odisha, Chhattisgarh, Uttaranchal,

and Jharkhand and the more developed South Indian states of Tamil Nadu, Kerala,

Karnataka and Andhra Pradesh. The sample of urban children is taken for two age

groups, i.e. under age 5 and age 12–23 months. For immunization coverage, children

in the age group 12–23 months are considered and for the nutritional indicators children
under age 5 are considered. The outcome and predictor variables in the analysis are

discussed below.

Outcome variables

Child health inequalities are assessed using the following child health indicators:

� Full immunization coverage
� Height-for-age (stunting)
� Weight-for-age (underweight)

P. Arokiasamy et al.4



Full immunization coverage. The NFHS-3 collected information on vaccination

coverage for all living children born during the 5 years preceding the survey. According

to guidelines developed by the World Health Organization (WHO, 1998), children in the
age group 12–23 months who received one vaccination against tuberculosis (BCG), three

doses each of the diphtheria, whooping cough and tetanus (DPT) vaccine, three doses of

the poliomyelitis (polio) vaccine and one dose of the measles vaccine are considered to

be fully immunized. For the analysis, a binary outcome variable of whether or not each

of the live-born children aged 12–23 months of the women interviewed was immunized

was calculated.

Nutritional indicators. The NFHS-3 included anthropometric components in which
all children under 5 years of age were weighed and measured. The two standard indices

of physical growth that describe child nutrition included in this analysis are height-for-

age (stunting) and weight-for-age (underweight). These indicators are measured in

terms of standard deviation units (Z-scores) from the median of the reference population.

The estimates are based on a new international reference population recommended by

the World Health Organization in April 2006 (WHO Multicenter Growth Reference

Study Group, 2006). The indices provide information about growth and body composi-

tion. Children in the age group under 5 years are considered for the analysis. Children
whose height-for-age Z-score is below minus two standard deviations (–2SD) from

the median of the reference population are considered to be stunted (short for age).

Weight-for-age is a composite index of height-for-age and weight-for-height. It takes

into account both acute and chronic malnutrition. Children whose weight-for-age is

below –2SD from the median of the reference population are classified as underweight.

For the analysis, the binary outcome variable of whether an under-5 child’s growth was

as below –2SD or above –2SD for both height-for-age and weight-for-age was calculated.

Predictor variables

A long-standing issue in the literature on health inequality is whether all inequalities

should be measured or just those that show some systematic association with health.

However, it is largely accepted that measurement of socioeconomic inequality can be

based on those indicators that are systematically associated with the health standing of

a population (Gakidou et al., 2000; Wagstaff, 2002b; O’Donnell et al., 2008). Therefore,

the predictor variables were selected based on a systematic review of the literature (for
example, Wagstaff, 2000, 2002a; Wagstaff et al., 2003; Hosseinpoor et al., 2006; Joe

et al., 2009; Pradhan & Arokiasamy, 2010; Agarwal, 2011). Table 1 provides a descrip-

tion of the health and predictor variables considered for decomposition analysis. The

decomposition analysis is confined to nine critical socioeconomic factors that could

explain the maximum dimension of socioeconomic inequality in child health, particu-

larly in developing countries like India. The predictor variables are (i) place of residence,

(ii) sex of the child, (iii) birth order, (iv) mother’s education, (v) father’s education, (vi)

caste, (vii) religion, (viii) wealth quintile (household economic status), and (ix) mass
media exposure.

Accordingly, the predictor variables for the decomposition analysis are dichotomized

to indicate their advantageous and disadvantageous status. These include: place of
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residence (urban EAG states/urban non-EAG states), sex of the child (male/female),

birth order (<3 or b3), education of mother (illiterate/literate), education of father

(illiterate/literate), caste (Schedule Caste/Tribe (SC/ST)/non-SC/ST), religion (Muslim/

non-Muslim), economic status (poor/non-poor) and mass media exposure (no mass

media exposure/have mass media exposure). The predictive variables are dichotomized
in a way that all the variables reflecting lower socioeconomic status are coded as 1 and

0 otherwise. Similarly, the dependent (health) variable is coded as 1 reflecting a poor

health outcome, and 0 reflecting a good health outcome.

Statistical analysis

Statistical analysis was performed using STATA version 10.1 (Stata Corp LP,

College Station, TX, USA) and Microsoft Excel. Previously used heath inequality

Table 1. List of variables included in the decomposition analysis

Variables Categories

Health outcome variables

(yes ¼ 1, otherwise ¼ 0)

Child not fully immunized

Child stunting

Child underweight

Predictive variables

(yes ¼ 1, otherwise ¼ 0)

Place of residence: Urban EAG states

Sex of child: Male

Birth order: Birth order 3þ
Mother’s education: Illiterate

Father’s education: Illiterate

Castea: Scheduled Caste/Scheduled Tribe

Religionb: Muslim

Household economic statusc: Poor

Mass media exposured: No mass media exposure

aThe modern caste system in India includes the following four major groups, from low to high

social status: (1) Scheduled Castes (SC), making up 16% of the total population of India (around

160 million), (2) Scheduled Tribes (ST), generally consisting of tribal groups, constituting 7%

(around 70 million); (3) Other Backward Classes (OBC), consisting of more than 3000 castes,

constituting around 52%, and are socially better off than SCs/STs, but backward compared

with other castes; (4) Other Castes, including all forward castes and generally have a higher socio-

economic status. Non-Scheduled Castes in this study include OBCs and other forward castes.
bRe-coded as Muslim or non-Muslim (all other religious groups).
cThe NFHS-3 constructed a household wealth index based on data from 10,9041 households.

Wealth quintiles were based on 33 assets and housing characteristics; each household asset was

assigned a weight (factor score) generated through principal component analysis, and the result-

ing asset scores standardized in relation to a normal distribution with mean of zero and standard

deviation of one. The wealth quintile distribution was used to determine poor–rich households:

the poorest and poorer are here recorded as ‘poor’ and ‘middle’, and the richer and richest

wealth quintile as ‘non-poor’.
dBased on mother’s exposure to both print and electronic media such as newspapers, radio and

television, it was categorized as ‘mother has mass media exposure’, otherwise ‘no mass media

exposure’.
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measures such as concentration indices (CIs) only show the degree of socioeconomic

inequality and do not throw sufficient light on the mechanism through which inequality

occurs; therefore in this paper the decomposition of inequalities in child health is
carried out following the method proposed by Wagstaff et al. (2003). Moreover, the

decomposition of inequalities in child health is critical to explore the pathways that

lead to socioeconomic inequalities in child health and will also reveal the proportional

contribution of socioeconomic variables to health inequalities (Wagstaff et al., 2003;

O’Donnell et al., 2008; Pradhan & Arokiasamy, 2010; Arokiasamy & Pradhan, 2011).

The decomposition of child health inequalities in urban India was carried out in

two stages. In the first stage, child health inequalities were examined using CIs. In the

second stage, decomposition analysis was carried out according to the steps described by
Wagstaff et al. (2003), Hosseinpoor et al. (2006) and O’Donnell et al. (2008):

(a) The coefficients of the explanatory variables (bk) were estimated by regressing the

health variables through a linear regression model for its socioeconomic predictors.
(b) The means of the health variable and each of its predictors (m and xk) were

estimated.

(c) Concentration indices for the health variable and its predictors (C and Ck) were

estimated using eqn (1), along with the generalized concentration index of error

term (GCe), where yi and m are the value of the predictors for the ith individual

and the predictor’s mean, respectively.

(d) The absolute contribution of each predictor was estimated by multiplying the

health variable elasticity with respect to the predictor and its concentration index:

�kxk

�

� �
Ck :

(e) The percentage contribution of each predictor was calculated by dividing its

absolute contribution by the concentration index of the health variable:

�kxk

�

� �
Ck

C
:

The decomposition analyses were separately undertaken for the three dependent

child health variables: (a) child not fully immunized, (b) child stunting and (c) child

underweight. The above-mentioned steps were carried out adopting the given mathe-

matical equations. The equation below gives the CI, which was computed as twice the

(weighted) covariance of the health variables and a person’s relative rank in terms of
economic status, divided by the variable mean. The children were ranked in ascending

order by household living standard in order to find out the cumulative fraction of, for

example, children not fully immunized by their economic status (Wagstaff et al., 1991).

C ¼ 2

�
covwðyi;RiÞ; ð1Þ

where yi is the health status of the ith individual and Ri is the fractional rank of the ith

individual (for weighted data) in terms of the index of household economic status; m is
the (weighted) unconditional mean of the health variable of the sample and covw
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denotes the weighted covariance. It reveals the concentration of inequalities among

the subgroups of population. The weights are used to adjust for the design effect of

the sample survey data. The value of CI lies between �1 and þ1, where a negative val-
ue implies a concentration of outcome variable among disadvantageous groups and a

positive value implies concentration among advantageous groups. A zero value of

concentration index implies no inequality.

Wagstaff et al. (2003) proposed the following linear regression model that links the

health variable of interest, y, to a set of k health determinants, xk . This linear regres-

sion is estimated separately for each of the health variables, i.e. children not fully

immunized, underweight children and stunted children, by linking them to the socio-

economic predictors explained in Table 1. The same predictors were used for all the
child health indicators.

yi ¼ �þ
X

�kxki þ ei; ð2Þ

where ei is an error term. Given the relationship between yi and xki in eqn (2), the

concentration index for y (C) can be written as:

X �kxk

�

� �
Ck þ

GCe

�
¼ Cy ¼

GCe

�
ð3Þ

The above equation shows that C is made up of two components. The first is the

deterministic or ‘explained’ component. This is equal to a weighted sum of the con-

centration indices of the regressors, where the weights are elasticities (elasticity is a
unit-free measure of [partial] association, i.e. the percentage change in the dependent

variable [child health variables] associated with a percentage change in the predictor

variables), (bkxk/m) of y with respect to each xk, the second is a residual or ‘unexplained’

component (GCe/m), where GC is the generalized concentration index. The explained

component reflects that proportion of inequalities in the dependant variable (health

variable) that is explained by the systematic variation in the selected predictors, i.e. xk .

The unexplained component reflects that part of inequalities that could not be explained

by the selected predictors across socioeconomic groups.

Results

Socioeconomic and demographic profiles of the EAG and South Indian states

India’s states and regions are at different stages of urbanization and socioeconomic

and health transition. In accordance with state and regional variations, Indian cities

are at different levels of socioeconomic and demographic progress due to their histo-
genesis, geographic location and industrial development (Goli et al., 2011). Therefore,

to understand urban regional health variations, it is necessary to highlight region-

specific socioeconomic variations in order to understand the urban health inequalities.

Table 2 compares the socioeconomic and demographic differentials in urban areas of

the EAG and South Indian states selected for the study. The results show substantial

differences in level of urbanization and socioeconomic conditions between the two

groups of states. The Gross Domestic Product (GDP) per capita of the South Indian
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states is (24,330 rupees), slightly more than all-India average of 23,733 rupees, but
almost twice that of the EAG states (13,443 rupees). The performance of the EAG

states in almost all social indicators is a long way behind that of the South Indian

states. The total fertility rate (TFR), and the percentage of underweight children and

of anaemic women in the EAG states, are much higher than the national average and

those of the South Indian states. The TFR of the EAG states is 2.68, which is two-

thirds higher than that of the South Indian states (1.7). The infant mortality rate for

urban India is 40, which drops down to 31 in the South Indian states but rises sharply

to 45 in the EAG states (Table 2). Overall, the South Indian states are at the better end
of the scale, while the EAG states are at the lower end of the socioeconomic and demo-

graphic spectrum. Such striking contrasts between the developed South Indian states

and the developing EAG states provide an ideal setting for comparative assessment of

child health inequalities.

Descriptive statistics of study population

Table 3 presents the descriptive statistics of the child population considered for

analysis in the EAG and South Indian states. Children in the age group 12–23 months
are considered for immunization coverage and children under age 5 years for the nutri-

Table 2. Socioeconomic and demographic factors for EAG states and South Indian

states, urban India

Indicators EAG states South Indian states India

Level of urbanizationa 22.58 42.05 31.16

GDP per capita (rupees)b 13,443.25 24,330.50 23,733.56

Literacy ratea 82.54 87.24 85

Female literacy ratea 75.94 83.18 79.92

Male literacy ratea 88.57 91.30 89.67

Total fertility ratec 1.7–3.3** 1.6–1.8 2.1

Infant mortality ratec 19–55 12–39 40

Immunization coveraged 54.53 68.93 57.6

Percentage of children underweightd 38.9 27.1 32.8

Percentage of women who received

3þ ANC visitsc
54.2 93.5 75.4

Percentage of thin* Women (BMI)c 31.91 20.75 28.0

aSource: Census of India, 2011 (Office of Registrar General of India, 2011), New Delhi; the

figures indicate the proportion of population residing in urban areas.
bSource: Indiastat.com (Data Net India Private Limited, 1981–2005); figures are the rural–urban

average.
cSource: Sample Registration System, 2006 (Office of Registrar General of India, 2006a).
dSource: author calculations based on NFHS-3 data (IIPS & Macro International, 2007).

*Defined as a woman with a BMI <18.5 kg/m2.

**Excludes Chhattisgarh, Jharkhand and Uttaranchal as data for TFR are not available in the

Sample Registration System, 2006.
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tional status indicators, i.e. stunting and underweight. The sample size of the child

population aged 12–23 months is 1198 and 679 in the EAG and South Indian states,

respectively. In the case of children under age 5, the sample is 6484 and 3423 in the

EAG and South Indian states, respectively. The sample distribution across the different
socioeconomic characteristics indicates that the size of the sample is adequate to carry

out robust estimations (Table A1).

Table 3. Percentage distribution of children in the age groups 12–23 months and under

5 years in EAG and South Indian states, urban India, 2005–06

Socioeconomic

covariates

Children aged 12–23 months Children aged under 5 years

EAG states South Indian states EAG states South Indian states

Sex of child

Male 51.3 53.6 52.5 52.4

Female 48.7 46.4 47.5 47.6

Birth order

1 34.2 41.7 32.3 42.2

2–3 45.8 50.5 42.8 49.8

4þ 20.0 7.8 24.9 8.0

Religion

Hindu 72.4 67.7 71.6 68.7

Muslim 24.7 24.4 26.0 24

Other 2.8 7.8 2.4 7.3

Caste

SC & ST 21.5 20.5 22.8 19.1

OBC 42.9 50.0 43.8 51.9

Other 35.6 29.5 33.3 29.0

Mother’s education

None 32.2 13.7 36.6 16.4

Primary 13.9 10.0 13.5 11.0

Secondary 37.6 58.0 34.6 56.0

Higher 16.3 18.3 15.3 16.6

Husband’s education

None 20.0 10.9 20.3 13.5

Primary 10.9 11.1 12.8 11.4

Secondary 46.5 53.8 45.7 53.8

Higher 22.7 24.2 21.2 21.2

Exposure to mass media

Any 87.1 92.3 85.4 91.8

None 12.9 7.7 14.6 8.2

Wealth index

Poor 15.5 8.1 16.0 8.8

Middle 13.9 15.5 15.6 16.7

Rich 70.5 76.4 68.4 74.5

Total (N)a 1198 679 6484 3423

aUnweighted number of sample taken for analysis.
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Child health inequalities in urban India

Figure 1 shows the CI values for urban India as a whole for the three child health

indicators: absence of full immunization coverage, stunting and underweight. The CI

values are negative for all three indicators, which implies absence of full immunization

coverage and that stunting and underweight are more widely prevalent among children

living in households of poor socioeconomic status. However, the socioeconomic in-

equalities in child health, as indicated by CI values, are most striking for underweight

(�0.19420) followed by not fully immunized (CI ¼ �0.18340) and stunting (�0.12400).
Table 4 presents the CI values and the contribution of demographic and socioeconomic

predictor variables based on decomposition analysis for the child health indicator

‘children not fully immunized’ for urban India. The results reveal that, apart from

sex of the child, all other predictors show a negative CI indicating socioeconomic

inequalities are more concentrated among socioeconomically disadvantageous groups.

The second column of the table shows the mean values of the health variable and the

predictors. It shows that 42% of the children are not fully immunized in urban India.

The marginal effect given in the third column of the table reflects the type of associa-
tion between the health variable and predictors. The results reveal that, except for male

children, all other covariates are positively associated with children not being fully

immunized, i.e. with an increase in a predictor variable such as mother’s illiteracy,

there will be an increase in children not fully immunized. Poor household economic

status has a greater absolute level of association with children not fully immunized,

followed by mother’s and father’s illiteracy. Commensurate with the marginal effect, the

CI values for full immunization coverage show huge levels of socioeconomic inequality

in child full immunization coverage. However, the results of proportional contribution
to CI indicate that mother’s illiteracy is the highest contributor (31%) to inequality in

children not fully immunized, followed by poor economic status (26%), father’s illiteracy
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Fig. 1. Concentration indices for child health indicators in urban India.
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(12%) and birth order 3þ (11%). The proportion of inequalities that remains unexplained

is very small, i.e. �0.01, which means that only 8% (�0.183) of inequalities are unex-

plained and the rest (92%) are explained by the selected socioeconomic predictors.

Table 5 presents the CI values and the contribution of predictor variables based on

decomposition analysis for child stunting in urban India. The results show that 36%

of children are stunted. The marginal effect shows a positive association with stunting

Table 4. Effects and contribution of predictor variables based on decomposition

analysis for children not fully immunized, urban India, 2005–06

Predictors Mean

Marginal

effect CI

Contribution

to CI

Percentage

contribution

Place of residence in

urban EAG states

0.3914 0.095 �0.0517 �0.0045 2.69

Male child 0.5315 �0.0151 0.0074 �0.0001 0.08

Birth order 3þ 0.174 0.1476 �0.3167 �0.0192 11.38

Mother’s illiteracy 0.283 0.1931 �0.4116 �0.0530 31.46

Father’s illiteracy 0.1644 0.1013 �0.5018 �0.0197 11.69

Belongs to SC/ST 0.2272 0.0933 �0.1798 �0.0090 5.33

Muslim religion 0.2181 0.1362 �0.1093 �0.0077 4.54

Poor economic status 0.1304 0.1528 �0.8696 �0.0409 24.24

No mass media exposure 0.7664 0.0885 �0.0905 �0.0145 8.59

Not fully immunized 0.4241 �0.18340 �0.16860 100.00

Residual �0.01480

Table 5. Effects and contribution of predictor variables based on decomposition

analysis for stunting, urban India, 2005–06

Predictors Mean

Marginal

effect CI

Contribution

to CI

Percentage

contribution

Place of residence in

urban EAG states

0.3914 0.066 �0.0517 �0.0036 2.97

Male child 0.5315 0.0173 0.0074 0.0002 �0.16

Birth order 3þ 0.174 0.0905 �0.3167 �0.0135 11.07

Mother’s illiteracy 0.283 0.1085 �0.4116 �0.0343 28.13

Father’s illiteracy 0.1644 0.0706 �0.5018 �0.0158 12.96

Belongs to SC/ST 0.2272 0.0652 �0.1798 �0.0072 5.91

Muslim religion 0.2181 0.0453 �0.1093 �0.0029 2.38

Poor economic status 0.1304 0.1177 �0.8696 �0.0362 29.69

No mass media exposure 0.7664 0.0455 �0.0905 �0.0086 7.05

Stunting 0.3689 �0.12400 �0.12190 100.00

Residual �0.00210
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for all the covariates, unlike for children not fully immunized. For child stunting, both

the CI and decomposed proportional contribution to total child health inequality

reveal that child stunting is highly concentrated among children from households of

poor economic status (29%), closely followed by mothers with no education (28%).

The value of the residual, i.e. unexplained component is �0.002, which implies that

for child stunting the covariates explain 98% of inequalities, i.e. more than that ex-

plained for children not fully immunized.
Table 6 presents the results of the decomposition analysis for child underweight in

urban India. The results show that 38% of children are underweight. Consistent with

the results of child stunting, the marginal effect reflects the positive association of all

covariates with child underweight. The CI and decomposition results indicate that

underweight children are greatly concentrated in households of poor economic status

and among illiterate parents. Poor economic status is the largest contributor to

children being underweight (51%), followed by mother’s illiteracy (24%) and father’s

illiteracy (11%). The model explains 94% of inequalities among the underweight children
as the value of the residual is only �0.01.

Overall, the results for all three child health indicators reveal that poor economic

status of the household and parent’s illiteracy are the key predictors that contribute to

the total inequalities in health among urban children in India. This implies that the

wealthiest households and literate parents have better health-care-accessing capabilities

than their poor and illiterate counterparts. Another important outcome of the above

results is that the residual (unexplained part) is very small for all the child health indi-

cators, confirming that selected predictors best explain socioeconomic inequalities in
child health indicators.

Table 6. Effects and contribution of predictor variables based on decomposition

analysis for child underweight, urban India, 2005–06

Predictors Mean

Marginal

effect CI

Contribution

to CI

Percentage

contribution

Place of residence in

urban EAG states

0.3914 0.113 �0.0517 �0.0077 4.18

Male child 0.5315 0.0071 0.0074 0.0001 �0.05

Birth order 3þ 0.174 0.0473 �0.3167 �0.0087 4.74

Mother’s illiteracy 0.283 0.1094 �0.4116 �0.0427 23.29

Father’s illiteracy 0.1644 0.0713 �0.5018 �0.0197 10.74

Belongs to SC/ST 0.2272 0.0233 �0.1798 �0.0032 1.75

Muslim religion 0.2181 0.0302 �0.1093 �0.0024 1.31

Poor economic status 0.1304 0.2377 �0.8696 �0.0904 49.30

No mass media exposure 0.7664 0.0376 �0.0905 �0.0087 4.74

Underweight 0.2982 �0.19420 �0.18340 100.00

Residual �0.01080
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Comparison of health inequalities among urban children between EAG and

South Indian states

Figure 2 compares the assessment of inequalities in child health between the EAG

and South Indian states. The negative outcome of selected child health variables is

found to be concentrated in disadvantageous socioeconomic groups in both the EAG
and South Indian states, as reflected by the negative values of the CIs. However, the

inequalities in child health are more pronounced in the South Indian states than the

EAG states, implying higher levels of health inequalities among urban children in

more developed states compared with less developed states. Evidentially, the level of

health inequalities among urban children is not necessarily negatively associated with

the level of development or progress in average health. However, among the selected

child health indicators, the inequalities are more pronounced for child underweight

than for the other child health indicators in both the EAG and South India states.
Table 7 compares the decomposition results of health inequalities for the three child

health indicators in the EAG and South Indian states. The decomposition outcomes of

CI for children not fully immunized reveal that in the EAG states, the largest contribu-

tion to health inequality among urban children is attributable to mother’s illiteracy

(31%); in contrast poor household economic status (41%) is the largest contributor to

child health inequality in the South Indian states. Muslim religion and child of birth

order 3þ are other factors that contribute significantly to inequality in immunization

coverage in the EAG states. By contrast, the contribution of religion and birth order
indicators to health inequalities among urban children is much less in the South Indian

states.

For the child nutrition indicators (stunting and underweight), poor household eco-

nomic status emerges as the main contributor to total child health inequality among

urban children, followed by mother’s and father’s illiteracy in both the EAG and South

-0.1834

-0.124

-0.1942

-0.25 -0.2 -0.15 -0.1 -0.05 0

Not Fully
Immunized

Stunting

Underweight

Fig. 2. Concentration indices for child health indicators in South Indian and EAG

states.
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Indian states. This pattern of results confirms the strong association between household

economic condition and child nutrition. Among the other background variables, SC/

ST caste shows considerable contribution to inequality in child nutritional status in

the South Indian states, but is a less significant factor in the EAG states. Among the

demographic variables, child birth order 3þ contributes considerably to inequality in

child nutritional status for the EAG states but has a much lesser contribution in the
South Indian states.

Overall, the decomposition analysis provides evidence that inequality for the child

health indicators is mainly accounted for by poor economic status, mother’s illiteracy

and SC/ST caste in the South Indian states. In contrast, parent’s illiteracy is a key

determinant of inequalities in child immunization and poor household economic status

in child nutrition among urban children in the EAG states. Interestingly, for two of the

three child health indicators, the contribution of mass media exposure to child health

inequalities is more prominent in the South Indian states compared with the EAG states.

Discussion and Conclusion

India’s unprecedented urbanization represents a huge opportunity for increasing the

quality of life of urban people, but it also poses formidable challenges for dealing

with mounting socioeconomic urban disparities and rising health inequalities. The

results of decomposition analyses of inequalities for three child health indicators by

their socioeconomic predictors reveal distinguishable contributions in order of their
importance. Poor economic status emerges as a critical determinant of child nutrition;

and mother’s illiteracy is the key determinant for children not being fully immunized.

However, child underweight is more sensitive to changes in socioeconomic inequalities

and has a less pronounced association with development.

Table 7. Effects and contribution of predictor variables based on decomposition

analysis for selected child health indicators in EAG and South Indian states,

urban India, 2005–06

Indicators

Not fully

immunized Stunting Underweight

EAG

states

South

Indian

states

EAG

states

South

Indian

states

EAG

states

South

Indian

states

Male child 0.72 0.36 �0.07 �0.16 �0.04 �0.96

Birth order 3þ 13.66 0.17 11.29 0.50 3.92 0.07

Mother’s illiteracy 31.13 27.97 22.88 24.90 21.01 36.87

Father’s illiteracy 9.28 15.89 15.99 4.01 14.41 6.34

Belongs to SC/ST 4.68 2.89 5.77 12.01 4.66 12.35

Muslim religion 10.35 �0.62 5.34 �0.80 2.66 0.41

Poor economic status 23.39 41.14 34.99 53.49 42.87 41.10

No mass media exposure 6.79 12.19 3.80 6.05 10.51 3.82

Total 100 100 100 100 100 100
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Comparative assessment indicates, in order of their importance, more pronounced

contributions of household poor economic status, parent’s illiteracy and caste in the

South Indian states; whereas, parent’s illiteracy, poor economic status and being
Muslim have greater contributions to the total child health inequalities in the EAG

states. Compared with the EAG states, the levels of socioeconomic inequalities in child

health are more pronounced in the South India states, implying that the levels of

inequalities in child health are not necessarily negatively associated with levels of devel-

opment across the states. In a similar vein, the results also imply that levels of inequality

in child health are not necessarily negatively associated with average health improvement.

This is in accordance with previous literature, which found that progress in average health

is not necessarily associated with reduced health inequalities (Wagstaff, 2002a).
The pattern of varying contributions of socioeconomic factors to child health in-

equalities between the more developed South Indian states and the less developed

EAG states suggests the need to adopt different strategies of health policy intervention.

First, average levels of the child health indicators are insufficient for determining the

right approach to health intervention programmes. Second, the findings provide a useful

basis for a region-specific urban health policy intervention approach: for instance, to

improve child immunization coverage, increasing the educational levels of parents is

critical in the EAG states, whereas improving the household economic status of dis-
advantageous populations is crucial in the South Indian states. Health policy inter-

ventions have to focus ideally on both health averages and within- and between-group

inequalities, but should be based on region-specific evidential outcomes on varying con-

tributions by socioeconomic factors. Third, the results suggest that progress in economic

growth and average of literacy and health outcomes cannot be expected to lead to a

reduction in inequality among urban children in India.

Public health and social policy initiatives and programmes aimed at reducing social

disparity and income-related inequality in health should be targeted at specific dimen-
sions of health for specific populations. The health goals for urban India have to focus

on equitable access to quality health care across a varying socioeconomic spectrum to

achieve a healthy and sustainable urban India. Achieving health equity for India’s urban

children remains a critical challenge of India’s urban health mission.
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Table A1. Percentage of children not fully immunized, stunted and underweight in

EAG and South Indian states, urban India, 2005–06

Socioeconomic

covariates

Not immunized Stunting Underweight

EAG

states

South

Indian

States

EAG

states

South

Indian

States

EAG

states

South

Indian

States

% n % n % n % n % n % n

Sex of child

Male 52.5 294 30.5 111 44.6 1147 33.1 451 38.3 1013 28 377

Female 55.7 287 41.3 119 43.9 1023 33.8 400 39.4 924 26.1 309

Birth order

1 41.4 151 26.6 80 33.8 536 29.3 308 32 520 25.9 265

2–3 51.6 260 40.7 125 43.1 943 35.9 461 36 813 27.1 357

4þ 76.3 170 48 25 57.2 691 41.1 82 50.7 604 34.5 64

Religion

Hindu 48.9 371 35.6 156 42.1 1467 35 596 37.2 1324 29.3 511

Muslim 71.5 199 40 62 51 655 30.1 201 43.6 563 23.1 140

Other 25.9 11 24.1 12 36.6 48 26.5 54 38.7 50 15.4 35

Caste

SC & ST 61.7 152 40.3 55 50.8 554 47.4 221 44.5 499 37.8 185

OBC 56.6 275 36 112 47.5 1069 31.8 399 41.9 954 26.2 346

Other 45.4 154 31.9 64 34.9 543 27.6 214 30.5 480 21.9 140

Mother’s education

None 76.3 282 64.4 54 56.1 1020 48.6 210 50.7 916 43.4 185

Primary 53.1 95 42.7 27 46.2 328 42 114 38.6 283 36.4 100

Secondary 44.2 173 31.9 127 38.9 678 31.7 461 33 606 24.4 347

Higher 21.8 31 14.2 22 17.5 144 15.8 66 16.1 132 11.3 54

Husband’s education

None 78.1 175 64.9 44 59.4 580 45.5 153 53 519 38.5 131

Primary 61.3 82 46.2 27 54.4 339 43.4 131 48.3 304 36.5 106

Secondary 53 265 32.8 119 43.1 982 32 451 36.2 850 26.4 371

Higher 23.7 51 20.4 39 22.6 245 23.1 111 21.9 241 15.3 74

Exposure to mass media

No 57 559 38.8 213 56.6 2012 46.3 778 53.2 1792 35.2 635

Yes 19 22 13.1 17 41.7 158 32.6 63 35.9 145 26.5 51

Wealth index

Poor 72.1 130 65 34 57.9 468 57.1 128 54.1 440 50.3 111

Middle 73.8 119 41.3 41 56.9 452 40.8 184 49.6 391 32.1 146

Rich 43.5 331 28.4 155 36.4 1250 27.1 539 31 1106 21.5 429

Total 54.0 581 35.5 230 44.3 2170 33.5 851 38.9 1937 27.2 686
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