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Abstract

India has experienced a significant increase in income inequality in the past dec-
ade. It is widely accepted in the literature that income inequality is detrimental to
individual health. Against this backdrop, the objective of the paper is to analyze the
effect of income inequality on individual health status in the Indian context. We have
examined two aspects: the impact of inequality on society in general and whether
the effect of inequality is harsher on the poor as compared to the rich. We tested the
income inequality hypothesis to answer the research questions. Using two rounds
of India Human Development Survey data, a large-scale, nationally representative,
panel data set collected in 2004-05 and 2011-12, we found a negative association
between income inequality and individual health. Moreover, the poor are found to be
the worst sufferers of income inequality and are more sensitive to ill health.
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Background

The association between income inequality in a society and the poor health status of
its people has attracted the attention of researchers from multiple disciplines. Equal
societies are healthier as they have higher social cohesion, good social relation and
less stress (Wilkinson 1996). People in such societies are offered more public goods,
social support, social capital, and satisfies the citizens’ preference for fairness. On
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the contrary, people living in unequal societies suffer from poor health in general.
Income poverty, along with inequality increases the risk of premature mortality and
increased morbidity (Marmot 2002). Relative deprivation in society also causes ill
health.

Many nations and regions across the world have observed a high level of income
inequality in the past three decades. India is no exception to this; while the average
household income has increased, so is income inequality. Soaring income inequality
may have a negative impact on various aspects of human life and the economy. Our
focus in this paper is to analyze the effect of income inequality on individual health.

We have used the income inequality hypothesis (IIH) to examine the relationship
between income inequality and health. To be specific, we attempted to answer the
following questions; does income inequality affect the individual health of Indians
in general? Besides, does it affect the poor more compared to the rich? There are
two distinct versions of IIH—strong and weak IIH. According to the strong version
of ITH, income inequality is bad for society in general. At the same time, the weak
ITH says that income inequality affects only the least well-off people in society. We
have tested both the hypotheses. We have also explicitly tested whether income ine-
quality has a harsher effect on the poorer sections of society since a considerable
proportion of the Indian population lives below the poverty line. We used the India
Human Development Survey data, a nationally representative panel data set, col-
lected in 2004-05 and 2011-12 for analysis. Our study will be an important value
addition in the related field of research in the Indian context, where very few studies
attempted to answer these research questions, especially using the information on
individual health status.

The paper is organized as follows. We have described the theoretical foundation
and related literature in section “Income Inequality and Health: Theoretical Founda-
tion and Relevant Literature” and the data and methodology in section “Data and
Methodology”. Section “Results and Discussion” discusses the estimation results
and section “Conclusions” provides the conclusions.

Income Inequality and Health: Theoretical Foundation and Relevant
Literature

Individual income, like income inequality, is an influential determinant of individual
health status. This has been broadly accepted in the relevant literature. It is estab-
lished that the relationship between individual income and health status is concave,
implying that each additional rupee of income will improve individual health by a
decreasing amount. Subsequently, researchers have hypothesized that an aggregate
relation between average health status and income inequality in a society can be
observed if the underlying individual-level relationship between income and health
is concave. Such concavity implies that transferring X amount of money from the
rich to the poor will improve the average health status in society as the improve-
ment in the health of a poor person more than offsets the loss in the health of a rich
person. It is also possible not to incur any loss in the health of the rich by transfer-
ring income in the flat part of the curve (Subramanian and Kawachi 2004). Relevant
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literature has already established that a society with a narrower income distribution
has a better average health status under ceteris paribus condition (Kawachi 2000).

On the contrary, if the relationship between individual health and individual
income is linear or not concave, a transfer of income from the rich to the poor will
reduce poverty. Still, there will not be any impact on the average health status of
society. This expected relation between income distribution and average health sta-
tus in society is termed as the “concavity effect” (Subramanian and Kawachi 2004).
In addition to the concavity effect, there is another contextual independent effect of
income inequality on health. Wagstaff and Doorslayer (2000) posit that apart from
individual income or societal average income, income distribution plays an essential
role in an unequal society where people suffer more from bad health. This effect
is termed the “pollution effect” of income inequality on health (Subramanian and
Kawachi 2004). These two effects distinguish between “concavity-induced income
inequality effects” from “societal effect of income inequality”. We hypothesize
that concavity effect, as well as pollution effect, holds in the Indian context where
income inequality is quite high. We will test this hypothesis empirically.

To capture the “concavity effect” as well as the “pollution effect” of income ine-
quality on individual health, we require multilevel data that includes information on
individual income, along with details on the extent of income inequality in the soci-
ety in which an individual resides.

The income inequality hypothesis (IIH) may be used to test these two effects—
concavity and pollution—simultaneously, which may help to determine the inde-
pendent as well as the relative importance of these two effects. We will test both
strong and weak ITH in the Indian context to understand whether income inequality
affect all individuals equally or it affects poor people more than the rich.

The earliest research paper studying the relationship between mortality and
income inequality was written way back in 1979 (Rodgers 1979). After that, a
series of studies have examined the association between income inequality and
health across states or regions within different countries, for example, in the United
Kingdom (Wilkinson 1992), the United States of America (Kaplan et al. 1996;
Kawachi et al. 1997), Canada (Daly et al. 2001), Chile (Subramanian et al. 2003),
Brazil (Rasella et al., 2013), Italy(De Vogli et al., 2005), Russia (Walberg et al.,),
China (Pei and Rodriguez) and Japan (Kondo et al., 2008). A considerable number
of research papers also addressed a similar research question through cross-country
comparisons (Waldman 1992; Ross et al. 2000). Many of these studies focused on
analyzing the relationship between income inequality and health status at the aggre-
gate level. Aggregate health status is usually captured through life expectancy, infant
mortality rate, death rate, etc. Some of the relevant literature also argued that the
psycho-social theory plays a crucial role in determining the causality from income
inequality to bad aggregate health in a society. According to the psycho-social
school, income inequality causes a higher level of stress among the poor income
group and damages their health either directly or indirectly through the development
of unhealthy behaviour like alcohol consumption or smoking resulting from stress
(Lynch et al. 2000; Murali and Oyebode 2004; Wilkinson 1996). Such behaviour is
amplified at the aggregate society level through anti-social behaviour, which affects
the health of individuals from other income groups, including rich ones. Therefore,
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it implies that non-materialistic pathways, along with materialistic ones, jointly
determine the association between income inequality and health status. Surprisingly,
Mellor and Milyo (2002) did not find any positive evidence in favour of the psycho-
social theory in the context of the United States. They established that the psycho-
social theory is not always adequate to explain the relationship between income ine-
quality and health.

It is interesting to note that recent literature has studied the effect of income
inequality on health status by capturing health measures beyond physical health;
these include indicators such as teenage birth rates, obesity, crime and mental health
(Layte 2012; Rufrancos et al. 2013; Wood et al. 2012; Pickett et al. 2006, 2005a, b).
However, there is still a dearth of studies in the Indian context examining a similar
research question mainly because of limited data availability. We will discuss two
crucial evidence-based research papers in this context. Subramanian et al. (2007)
examined the association between income inequality and the challenges of over and
undernutrition in India using the National Family Health Survey data. They estab-
lished an association between state income inequality and nutritional status, meas-
ured by the body mass index (BMI). In other words, a strong positive association is
observed between the state-level Gini co-efficient and the risk of being underweight,
overweight and obese. However, the study is limited to a sample of all women who
are ever married in the age group of 1549 years. Moreover, BMI may not be the
only measure of nutritional status. It may not always be possible to capture the
actual burden of chronic diseases and mortality through BMI.

Rajan et al. (2013) analyzed the effects of average income and income distribu-
tion on public health in India. They used the under-five and infant mortality rates
at the district level along with self-reported health status as a health outcome. They
found that infant mortality rates are negatively associated with average income lev-
els and positively associated with poverty at the state as well as at the district level.
However, income inequality is not associated with the infant or under-five mortality
rates at the state or district level. In contrast, at the individual level, income inequal-
ity is a strong predictor of self-reported ailment. This critical study has a few limita-
tions. First, it considered health status at the aggregate level to study the relationship
between income and health. As we have already mentioned, such a relationship may
not always infer causality between income (inequality) and health at the individual
level. Secondly, self-reported health status, which has a positive relationship with
income inequality, is subjective by nature. We may not get unbiased results using
data on self-reported health status. Our study attempts to address these research

gaps.

Data and Methodology

The objective of the paper is to analyze the association between income inequal-
ity and individual health status in India. We estimate the effects of state and dis-
trict level income inequality on individual health status using the logit model. We
attempt to disentangle the impact of individual income and income inequality simul-
taneously on individual health status by testing the income inequality hypothesis.
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The dependent variable is the health status of the individual. It takes the value one if
the individual suffers from illness and zero otherwise.

We use the India Human Development Survey (IHDS) data, a nationally repre-
sentative household survey, for analysis. The THDS data covers 41,554 households,
33 Indian states and union territories, 1503 villages and 971 urban neighbourhoods
across India. Two rounds of IHDS were conducted in 2004-05 and 2011-12. This
dataset has a broad spectrum of information on individual health status, including
short term morbidity, access to health care, and expenditure on health care. Both
rounds have also collected data on household income along with details of the socio-
economic characteristics of individuals.

We limit the analysis to the age group 14-74 years since the prevalence of short-
term illness like diarrhoea and fever is more common among children and older
adults.! Hence, the working sample size consists of approximately 293,494 individ-
ual observations. Appropriate weights are used for analysis. The descriptive statis-
tics for all relevant variables are presented in Tables 1 and 2.

The Measure of Health Status

Unlike commonly used self-reported measures of health status, where people report
whether they have poor or good health, we use short-term illness” as a proxy meas-
ure of health status. IHDS I as well as IHDS II asked a series of questions on short-
term illness from cough, fever and diarrhoea in the last thirty days before the survey.’
Self-reported health status is subjective and may be influenced by other non-health
factors. At the same time, the household response on ailments such as cough, fever
or diarrhoea may be more reliable since these are easy to diagnose. We have created
a binary variable of individual health status. The variable will take the value one if
any individual suffered from at least one of the three short term illness mentioned
above in the past thirty days; otherwise, it will take the value zero, thirteen per cent
of the respondents within the specified age band suffered from short-term morbid-
ity. We presented the weighted distribution of short-term morbidity across states in
Fig. 1. The highest and lowest average proportion of short-term morbidity is experi-
enced by Uttar Pradesh (19.26%) and Mizoram (0.22%).

Measures of Individual Explanatory Variables

To examine the impact of income inequality on health status using individual-level
analysis, we have controlled for household-level income (as a proxy of individual
income) and state or district level real income under all the specifications. We have

! We excluded children and elderly people from analysis to avoid selection bias.

2 We did not consider long term morbidity since many of the long-term diseases are chronic. And it
would be difficult to study the impact of income inequality on long term morbidity (under ceteris paribus
condition) because of chronic nature of such diseases.

3 These are the only three illness variables reported in IHDS for short term morbidity which can be con-
sidered as the limitation of the study.

@ Springer



274 Journal of Quantitative Economics (2021) 19:269-289

also included household size along with household income. Individuals in the sam-
ple have an average annual household income of Rs 66,000. The monthly house-
hold income has been adjusted for inflation using the monthly consumer price index
data. The mean household size is 5.86 for the panel while individual respondents
are on an average 36 years old. The other individual-level co-variates include age,
age square and indicator variables for sex, marital status, religion, caste and level of
education.

Respondents are divided into two broad categories in terms of marital status
— married and others. Three religion dummies—Hindu, Muslim, others (Christian,
Sikh, Buddhist, Jain and Tribal) are included; Hindu is the base dummy. Scheduled
caste, scheduled tribe, other backward caste and other caste are the major caste cat-
egories. The reference group is other backward caste for the caste variable. Seven
education dummies—no education, below primary, primary, below secondary,
secondary, higher secondary, graduate and above—are also included under all the
specification of the econometric analysis where no education category is considered
as the base dummy. Another crucial individual level co-variate is addiction. We con-
sidered smoking and alcohol consumption to capture it. A significant proportion of
individuals admitted to alcohol consumption (8%) and smoking (22%).

An individual on an average spends Rs 556 for medical purposes. Medical cost
comprises doctor’s fee, cost of medicine and travel cost to the doctor’s clinic or the
health centre. The number of respondents reporting medical cost for short-term mor-
bidity is low and, therefore, medical cost is not included in the econometric analysis.
Although THDS had asked whether an individual was covered by health insurance,
we have excluded it from the analysis since the proportion saying yes is very low.

Measures of Income Inequality

We used the household-level income to estimate measures of income inequality at
the state level. We construct four measures of income inequality for 29 major states
for analysis. State mean income is calculated based on the number of observations
per state using household-level weights. The number of state observations var-
ies from 347 in Mizoram to 21,546 in Uttar Pradesh in the IHDS dataset. The first
measure of income inequality is the co-efficient of variation (the standard deviation
divided by the mean, expressed as a percentage) for household real income in each
of the states. The inequality is also measured by the ratio of the 90th—10th percen-
tiles of mean household income (Daly et al. 1998; Meara 1999; Vallore 2002) and
the ratio of 50th—10th percentile of household income (Deaton 2001; Deaton and
Paxon 2001). The fourth measure is the share of income going to the top 50% of the
households (Vallore 2002; Meara 1999; Kaplan et al. 1996). We also have estimated
similar measures of income inequality at the district level.

Descriptive statistics for state-level mean income and income inequality meas-
ures are reported in Table 2. The state-level annual mean income for the panel aver-
ages at Rs 56,429. The coefficient of variation (CV) averages 72.31 across states and
between the two. We have presented the distribution of CV across states in Fig. 2.
Mizoram (125.56) and Daman and Diu (55.66) observed the highest and lowest CV,
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Table 2 Descriptive statistics for state-level aggregate income and income inequality measures

2004-05 2011-12 Panel
Mean annual income (in RS)-Y 48,336 62,638 56,429.76
(14,010) (22,285) (20,408.82)
Co-efficient of variation-CV 73.56 71.35 72.31
(19.02) (17.01) (17.94)
The ratio of 90th—10th Income percentile (90:10) 10.79 10.89 10.84
(2.23) (1.94) (2.07)
The ratio of 50th—10th Income percentile (50:10) 3.13 3.28 3.22
(0.43) (0.49) 0.47)
Share of income held by top 50% of distribution (share) 0.88 0.86 0.87
(0.06) (0.07) (0.06)
Pearson correlation co-efficient (Y, CV) 0.2837* 0.1441* 0.1412°
Pearson correlation co-efficient (Y, 90:10) 0.0641* 0.0011 0.0271*
Pearson correlation co-efficient (Y, 50:10) 0.2908* 0.1501* 0.2224*
Pearson correlation co-efficient (Y, share) 0.4634* —-0.3711* —0.4166*

Source: Author’s calculation; Note: Average figures are presented. Standard deviation is reported within
parenthesis

“Denotes statistical significance at 5% level

respectively. The income inequality measure using the ratio of 90th—10th percentile
has a mean of 10.84 with minimum and maximum at 3.65 and 36.86. Similarly, the
ratio of 50th—10th percentile of income averages at 3.22 and ranges between 1.87
and 7.41. The fourth income inequality measure—the share of income going to
the top 50% of the distribution has a mean of 0.87 while the minimum and maxi-
mum are 0.55 and 0.99, respectively. We have also presented the Pearson correla-
tion coefficient between average state-level income and income inequality (Table 2).
We find that although the correlation coefficient is statistically significant, the mean
income is not highly correlated with the average of any of the four income inequality
measures.

Methodology

We used a logit model to estimate the impact of income inequalities on individual
health status.

The regression equation outlining the relation among individual health outcomes,
individual income and income inequality at the state/district (societal) level may be
expressed as follows:

Y; = ﬁ*(xij) + oo (wj) + U+ ¢ 1)

where Yj; is the health status of individual i in state j; x;; is the income of individ-
ual i in state j (where B estimates the relation between Y; and x; within a soci-
ety); w; is the level of income inequality in state j (co estimates the effect of societal
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Fig. 1 Distribution of short-term morbidity across states. Source: Author’s calculation

income inequality on individual health) taking into account the individual income-
health relationship. u; is the residual difference in societal health after accounting for
income inequality at the state level, while ¢;; is the residual difference in individual
health after accounting for individual income. We used multilevel regression model
instead of standard regression or fixed, or random effect model since it (Eq. 1) can
capture the variation coming from two sources — individual (e;) and state (society)
(). To capture both the effects simultaneously, it is important to include individual
income as well as income inequality at the societal level as explanatory variables.
For our analysis, we used a modified version of Eq. (1), which is given below:

Yy = F*(x5) + o0 (W) + A+ D+ Dj+ uy + e )

where the subscript t indicates time. Therefore, Yj;, X;; and w; become the health
status of individual i in state j in time t, the income of individual i in state j in time t
and the level of income inequality in state j in time t respectively. Ay, is the matrix of
control variables at the individual level. It includes household size, age, age square,
gender, marital status, religion, caste and level of education. D, and D; are the time
and state dummy, respectively. We discussed all the explanatory variables in detail
in the data section.

The dependent variable takes the value one if an individual suffers from poor
health and zero otherwise. We have tested both the strong and the weak “income
inequality hypothesis (IIH)” in the Indian context. To test the strong IIH, we have
estimated the impact of income inequality on the health status of all individuals after
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Distribution of income inequality (CV)
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Fig. 2 Distribution of income inequality (co-efficient of variation) across states. Source: Author’s calcu-
lation

including household-level income, the individual co-variates mentioned above, state
and year fixed effect. We used all the four income inequality measures to check the
robustness of the results. For space limitation, we have reported the regression result
of CV and the ratio of 90th—10th percentile of strong IIH in Tables 3 and 4 and weak
IIH in Tables 5 and 6. While we reported the results using the 50th—10th percen-
tile and share of income going to the top 50% of the distribution in the appendix
(Tables 7, 8,9 and 10) in ESM.

The estimated effects of mean income and state-level income inequalities from
the logit model on individual health status are reported in those tables. To capture
the concavity-led income inequality effect as discussed under theoretical founda-
tion, we controlled for a non-linear spline approximation of household income. The
spline function helps us to fit a piecewise linear regression model instead of a simple
linear regression model. The knots of the splines are defined at the quintiles of the
income distribution. The sign and statistical significance of five household income
splines indicate the impact of five income categories on individual health status.

To check for the robustness of the estimates, we also have carried out a dis-
trict-level analysis for four income inequality measures. The marginal effects

4 We estimated four income inequality measures for robustness check. All four income inequality meas-
ures ideally provide similar results. For space limitation, we have reported results for CV and the ratio of
90th to 10th percentile in the main paper. While we reported the results of the rest two in the appendix
(Tables 7 and 8) in ESM.
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under each specification are reported. Standard errors are calculated based on
robust variance estimates.

Results and Discussion

The effect of income inequality on the probability of ill health using the four meas-
ures of income inequality is positive and significant, although the magnitude of the
impact varies. Further, the effect remains positive under all the specifications, even
when we control for individual and state-specific characteristics.’

Below, we describe the results when the ratio of the 90th—10th percentile of
income distribution at the state level is used as a measure of income inequality
(Table 4). We find that the average marginal effect of income inequality is 0.0321
when we do not control for individual characteristics or mean income. The mag-
nitude of the marginal effect decreases as we include state-specific characteristics,
household-level income and individual-level characteristics as control variables in
Model 2.

The result is robust with the addition of the non-linear effect of household income
along with the other individual co-variates, such as age, age square, sex, marital sta-
tus, religion, caste, education, urban dummy and two addiction variables—smoking
and alcohol consumption; in Model 3. In other words, the effect of income inequal-
ity on the probability of short-term morbidity remains significant, but the magnitude
of such effect decreases with the inclusion of splines of household income in the
regression specification. It holds for each of the income inequality measures used for
analysis except the share of top 50% income distribution.

The impact of household income on health status is negative and significant under
all the specifications when it is linear (Model 2). The marginal effects of income
splines (Model 3) taking care of the non-linear effect of household income are nega-
tive and significant for the poorest and middle-income groups in the distribution.
The individual income co-efficient for the splines of the two high-income groups are
also found to be statistically insignificant.

Some of the individual characteristics included in the models also play an inter-
esting role.® The probability of falling ill is consistently higher for women under all
the specifications—the probability of falling sick increases with increase in age. Peo-
ple living in urban areas are less prone to diseases compared to their rural counter-
parts. Respondents from scheduled caste are 5% more likely to fall ill when income
inequality is measured as the ratio of the 90th—10th percentile of income. Consider-
ing the result of same income inequality measure, in 27% of the cases, higher edu-
cated people, specifically, those who have completed graduation or post-graduation
degree, are less likely to suffer from ill-health compared to illiterate respondents.

5 The assumptions of multilevel regression are same as their single level counterparts (Hox 2013) i.e.
logistic regressions (as used in this research paper). We validated the major assumptions of the logistic
regression including multicollinearity and appropriate specification of the model. There is no multicol-
linearity or mis-specification of the model under most of the model specifications used.

% Detail results for the individual explanatory variables under all the model specifications could not be
presented due to space limitation. It will be available upon request.
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Table 3 Effect of income inequality; co-efficient of variation; on individual health status: marginal
effects from logit model (Strong ITH)

State-level District level

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Co-efficient of vari-  0.00289*** 0.00240*** (0.00258*** (0.00198*** (0.00214*** (.00197***
ation
(0.0533) (0.0005) (0.0431) (0.0216) (0.0273) (0.0239)

Logarithm state/dis- —0.58%*k%  —(0,03*% — 0.23%kx (0, 20%:%*
trict level income

(0.10) (0.14) (0.02) (0.03)
Logarithm Household — 0.10%%#%* — 0.08%#%%*
income
(0.08) (0.01)
Household income
(Spline)
Lowest fifth — 0.67%** — 0.76%**
(0.38) (0.38)
Second fifth 7.62 — 0.80%*
(4.23) (0.22)
Middle fifth —10.40* -10.97
(5.60) (5.58)
Fourth fifth 3.26 3.40
(1.68) (1.67)
Highest fifth —0.03 —0.02
(0.01) (0.01)
Year fixed effect Yes Yes Yes Yes Yes Yes
State fixed effect Yes Yes Yes Yes Yes Yes
Individual character- No Yes Yes No Yes Yes

istics
Model Chi squared 13,324.5 26,392.68 29,219.08 15,748.68  26,222.5 28,397.45

(p value) 0 0 0 0 0 0
R square 0.0297 0.0632 0.0638 0.03 0.0425 0.0642
Sample size 290,264 289,931 289,931 290,264 289,931 289,931

Source: Author’s calculation

Standard errors are reported in parentheses; *** p<0.01, ** p<0.05, * p<0.1

The probability of morbidity is 23% higher for smokers. However, alcohol consump-
tion did not have any significant effect on morbidity. Although the magnitude of
these co-efficient varies across different income inequality measures, the sign and
level of significance remain almost the same.

Other important determinants of health status are access to medical care, the
expenditure incurred for medical care, medical insurance, quality of medical care
and several environmental and behavioural factors. Although we have information
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Table 4 Effect of income inequality, the ratio of 90th—10th percentile of income, on individual health
status: Marginal effects from logit model (Strong ITH)

State-level District level

Model 1 Model 2 Model 3 Model 1 Model 2  Model 3

Ratio of 90th—10th percentile ~ 0.0321%%* (0.029***  0.0374*** (.0016% 0.0017**  0.002*
(0.0478)  (0.005) (0.007) (0.0084)  (0.001) (0.001)

Logarithm state/district level — 0.74%%%  — (. 15%** — 0.20%*%%  — (.18%%*
income
(0.08) (0.16) (0.02) (0.03)
Logarithm household income — 0.09%** — 0.08%x*
(continuous)
(0.01) (0.01)
Household income
Lowest fifth — 0.66%* — 0.66%**
(0.31) 0.31)
Second fifth 7.64 7.69
(3.28) (3.27)
Middle fifth —10.43 — 10.49%*
(4.40) (4.39)
Fourth fifth 3.27 3.28
(1.36) (1.36)
Highest fifth —-0.03 —0.03
(0.02) (0.02)
Year fixed effect Yes Yes Yes Yes Yes Yes
State fixed effect Yes Yes Yes Yes Yes Yes
Individual characteristics No Yes Yes No Yes Yes
Model Chi squared 39,007.71 21,435.98 24,680.63 24,622.36 19,637.11 28,753.42
(p value) 0 0 0 0 0 0
R square 0.0298 0.0633 0.0638 0.0296 0.0625 0.0637
Sample size 290,264 289,931 289,931 290,264 289,931 289,931

Source: Author’s calculation

Standard errors are reported in parentheses; *** p<0.01, ** p<0.05, * p<0.1

on some of these determinants, it is limited. Therefore, we were not able to include
such determinants explicitly for analysis.

In summary, we found that income inequality is in general bad for the health of
all people in a country, i.e., the strong version of the IIH applies in the Indian con-
text even when the inclusion of individual characteristics and non-linear individual
income leads to variation in the magnitude of the effect.

We then examine whether income inequality affects people across different
income strata equally by testing for the weak version of the IIH. The procedure is
similar to testing the strong version of IIH except that we will estimate the effect
of household-level income inequality instead of state-level income inequality. To
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address this, we constructed five household income dummy variables based on the
quintile distribution of household income. If an individual is a member of a house-
hold whose income lies at the 35th percentile of the income distribution, a cate-
gorical variable will take the value 1 for the second-lowest income category, and
four dummies for the other quantiles will be set equal to zero. Then, these dummies
are interacted with the respective measure of income inequality at the state/ district
level. This enables us to estimate how income inequality affects low-income indi-
viduals compared to high-income ones through the signs and magnitudes of the co-
efficient of the interaction terms.

We have reported the results in Tables 5 and 6 in the manuscript and Tables 9
and 10 in the appendix in ESM. Like the previous estimation for strong ITH, we
have analyzed for each of the four income inequality measures—co-efficient of vari-
ation, the ratio of 90th—10th percentile of income, the ratio of 50th—10th percentile
of income and income share of top 50%. We have controlled for individual co-var-
iates, and state-level characteristics, including state fixed effect. An estimation has
been carried out for the state level as well as district-level income inequality. Robust
standard errors are reported along with the marginal effects.’

Marginal effects of each of the four income inequality measures are positive and
significant as observed from the tables above. Interestingly, we found that the inter-
action term between the income inequality measure and household income dummies
for two high-income groups are negative and statistically significant. This indicates
that the health of individuals from the poorer sections is more sensitive to income
inequality compared to the rich.

We will describe the results from Table 5, where the effect of the coefficient of
variation (CV), the measure of income inequality, along with the effect of an inter-
action term between household income terms and CV is measured on individual
health status. It is evident from Model 1 that, without controlling for individual-
level characteristics, state-level income inequality has varying impact on individ-
ual health status across different income strata. The likelihood of falling ill is low
for middle-income households compared to the poor and even lower for the high-
est income group as compared to the poorest income group. When we control for
individual characteristics, the effect strengthens further, establishing the weak ITH—
poor income group suffers more due to income inequality (Model 2). We have con-
trolled for regional variation through state fixed effect. The results are similar for all
the four income inequality measures. The regression estimates with all four income
inequality measures at the state and district level indicate that individuals from poor
income groups are more affected by income inequality in terms of individual health
status.

We find similar effects of relevant individual characteristics as observed in test-
ing the strong ITH. Women are more likely to fall ill even when we test for weak IITH.

7 We checked for inter cluster correlation at the state level which signifies that the observations within
cluster are somewhat similar. To address this, we carried out regression analysis under different model
specifications with cluster level standard errors (including state/ district level income inequalities after
controlling for state level characteristics including state dummies and state real income). The result
remains robust.
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Table 5 Weak ITH: effect of income inequality; co-efficient of variation; on individual health status: mar-
ginal effects from the logit model (Weak 1IH)

State-level District level
Model 1 Model 2 Model 1 Model 2
Co-efficient of variation 0.0054*** 0.0055%** 0.0034 0.0092%*
(0.0008) (0.0045) (0.0003) (0.0004)
Co-efficient of variation interacted
with household income (base cat-
egory =lowest fifth)
Second fifth —0.0023* — 0.0026%** — (0.00094* —0.00117*
(0.0012) (0.0009 (0.00059) (0.000691)
Middle fifth —0.00301#* —0.0032%** — (0.00062* — 0.00080*
(0.0012) (0.001) (0.00072) (0.00055)
Fourth fifth —0.0027#** —0.0037*%*%* —0.0017***  — 0.0020%**
—0.0009 — 0.0009 (0.00060) (0.00063)
Highest fifth —0.0041%**  —0.0047*%*%* —0.00172%**% — 0.00169%**
(0.0009) (0.0009) (0.0004) (0.0005)
Household income (base category =low-
est fifth)
Second fifth —0.0417 0.102 — 0.114%* 0.0347
(0.0879) (0.0681) (0.0557) (0.0671)
Middle fifth —0.0779 0.117 — 0.226%** —0.0126
(0.0847) (0.0722) (0.0736) (0.0537)
Fourth fifth —0.212%**  0.108 — 0.240%*** 0.0623
(0.0721) (0.0619) (0.0529) (0.0628)
Highest fifth —0.306%**  0.101 — 0.428*** —0.0285*
(0.0749) (0.0725) (0.0463) (0.0533)
Mean income (state/district level) —0.0016%* — 3.80e—06%**
(0.0005) (3.11e-07)
Year fixed effect Yes Yes Yes Yes
State fixed effect Yes Yes Yes Yes
Individual characteristics No Yes No Yes
Model Chi squared 49,032.27 38,335.07 20,302.42 34,725.92
(p value) 0 0 0 0
R square 0.0365 0.0637 0.429 0.0746
Sample size 290,264 289,931 290,264 289,931

Source: Author’s calculation

Standard errors are reported in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 6 Weak ITH: effect of income inequality, the ratio of 90th—10th percentile of income, on individual
health status: marginal effects from the logit model (Weak ITH)

State-level

District level

Model 1 Model 2 Model 1 Model 2
Ratio of 90th—10th percentile 0.0249***  0.0293***  0.0005 0.0017*
(0.0051) (0.0069) (0.0017) (0.0024)
The ratio of 90th to 10th percentile
interacted with household income (base
category = lowest fifth)
Second fifth —0.0012*  —0.0006* 0.00104 — 4.58e—05*
(0.0088) (0.0106) (0.0033) (0.0031)
Middle fifth 0.0028 —0.0011* — 0.0008 —0.0023*
(0.0086) (0.0094) (0.0029) (0.0028)
Fourth fifth —0.0024*  —0.0045* 0.00024 —0.0015*
(0.0104) (0.0116) (0.0031) (0.0030)
Highest fifth 0.0087 0.0059 0.00443 0.00158
(0.0076) (0.0074) (0.0025) (0.0021)
Household income (base =lowest fifth)
—0.186* —0.0719* —0.212%**  —0.0730%
Second fifth (0.095) (0.121) (0.0371) (0.0390)
—0.313*%** —0.0881 — 0.279%**  — 0.0674**
Middle fifth (0.091) (0.098) (0.0355) (0.0290)
—0.370*** —0.101 — 0.402%%%  —(,]17%**
Fourth fifth 0.112) (0.121) (0.0351) (0.0377)
— 0.686%** —(.288***  —(.638%** — (.210%**
Highest fifth (0.0858) (0.0763) (0.0280) (0.0281)
Mean income (state-level/district) — 0.001 1#** — 3.39e—06%**
(0.0026) (2.52e-07)
Year fixed effect Yes Yes Yes Yes
State fixed effect Yes Yes Yes Yes
Individual characteristics No Yes No Yes
Model Chi-squared 45,386.1 38,335.07
(p value) 0 0 0 0
R square 0.0374 0.0656 0.369 0.688
Sample size 290,264 289,931 290,264 289,931

Source: Author’s calculation

Standard errors are reported in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Education plays an important role as a determinant of individual health. Higher edu-
cation leads to a lower probability of falling ill.® Smoking increases the likelihood of
adverse health for individuals while we did not find any significant impact of alcohol
consumption on health.

We found out similar results of IIH at the district level through estimation of
the four-district level income inequality measures. We also checked the robustness
of the fitted models by estimating the R-square and model chi-square. Model chi-
square is statistically significant for all the four income-inequality measure analysis
under each of the three different specifications. R square improved from Model 1 to
Model 3, indicating a better fit.

Conclusion

We examined the relationship between income inequality at the state and district
level and individual health status (short term morbidity) in India by considering the
non-linear effect of individual income, relevant individual co-variates and regional
diversity. Our study will be an important value addition in relevant literature since
there are very few research papers that address a similar research question in the
Indian context due to data limitations. We used a large sample inclusive of men and
women instead of using only all women sample (Kawachi and Smith 2007) for anal-
ysis. Short term morbidity used as a proxy of individual health status in our paper
is a more robust measure of individual health status compared to the health meas-
ures used in the existing Indian literature like BMI of women (Kawachi and Smith
2007) or under five and infant mortality rate or self-reported health status (Rajan
et al. 2013).

Under all the specifications, with or without controlling for individual charac-
teristics and using different income inequality measures, we concluded that income
inequality increases the probability of short-term morbidity. In other words, income
inequality is associated with adverse health.

We found that a higher level of income inequality leads to bad individual health
for all individuals in society in general without controlling for any other factor. The
magnitude of the effect varies when we control for individual income along with
other related individual co-variates. Such control variables were used to take care of
the omitted variable bias. We controlled further the non-linear effect of individual
income through income splines. The relationship between income inequality and the
likelihood of bad individual health remains positive and significant. We controlled
for regional diversity effect through state fixed effects in all the different models
tested.

8 Education and individual health status may have a two-way causality. Education may lead to better
health. On the contrary, healthy people may have better education. To check the robustness of the result,
we carried out the estimation analysis after excluding education variable as one of the explanatory vari-
ables. All the results remain robust with expected sign and statistical significance of main variable of
interests.
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Although the magnitude of the income inequality effect on the probability of
short-term morbidity varies across different models, the effect is consistently posi-
tive and significant; the higher the level of income inequality, the higher is the prob-
ability of falling ill in the short run. Besides, the intensity of the income inequality
effect varies across different income groups. People in the poorest income group are
the worst sufferers.

The evidence regarding the negative impact of income inequality on health
requires immediate public policy attention. Even though richer is healthier, the
focus would not only be on increasing average level of income of the country. It
is essential to emphasize reducing income inequality through increasing effective-
ness for poverty alleviation programs. For example, wages or provision of the maxi-
mum number of days work can be increased under Mahatma Gandhi Employment
Guarantee Act (MGNREGA), one of the recent flagship poverty alleviation pro-
gram launched by Government of India in 2005. Options of livelihood in a farm as
well as non-farm activities may be expanded under National Rural Livelihood Mis-
sion (NRLM), so that rural women get better economic opportunities. More focus
is needed for improving the quality of education and skill development program
for rural youth in India. National Skill Development Mission may be more proac-
tive in building market linkages for local level entrepreneurs. In addition to poverty
alleviation measures, public health policy also needs to be strengthened in terms
of improvement in health infrastructure, availability of qualified human resources,
uninterrupted supply of essential drugs, availability of pathological testing facilities
in the primary and community health care centres, etc. Coordination among differ-
ent government departments dealing with social protection schemes will be helpful
to improve the scenario.
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