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Abstract

Background: Health outcomes in India are characterized by pervasive inequities due to deeply entrenched socio-

economic gradients amongst the population. Therefore, it is imperative to investigate these systematic disparities in

health, however, evidence of inequities does not commensurate with its policy objectives in India. Thus, our paper

aims to examine the magnitude of and trends in horizontal inequities in self-reported morbidity and untreated

morbidity in India over the period of 2004 to 2017–18.

Methods: The study used cross-sectional data from nationwide healthcare surveys conducted in 2004, 2014 and 2017–

18 encompassing sample size of 3,85,055; 3,35,499 and 5,57,887 individuals respectively. Erreygers concentration indices

were employed to discern the magnitude and trend in horizontal inequities in self-reported morbidity and untreated

morbidity. Need standardized concentration indices were further used to unravel the inter-regional and intra-regional

income related inequities in outcomes of interest. Additionally, regression based decomposition approach was applied

to ascertain the contributions of both legitimate and illegitimate factors in the measured inequalities.

Results: Estimates were indicative of profound inequities in self-reported morbidity as inequity indices were positive

and significant for all study years, connoting better-off reporting more morbidity, given their needs. These inequities

however, declined marginally from 2004(HI: 0.049, p< 0.01) to 2017–18(HI: 0.045, P< 0.01). Untreated morbidity

exhibited pro-poor inequities with negative concentration indices. Albeit, significant reduction in horizontal inequity

was found from 2004(HI= − 0.103, p< 0.01) to 2017–18(HI = − 0.048, p< 0.01) in treatment seeking over the years. The

largest contribution of inequality for both outcomes stemmed from illegitimate variables in all the study years. Our

findings also elucidated inter-state heterogeneities in inequities with high-income states like Andhra Pradesh, Kerala

and West Bengal evincing inequities greater than all India estimates and Northeastern states divulged equity in

reporting morbidity. Inequities in untreated morbidity converged for most states except in Punjab, Chhattisgarh and

Himachal Pradesh where widening of inequities were observed from 2004 to 2017–18.
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Conclusions: Pro-rich and pro-poor inequities in reported and untreated morbidities respectively persisted from 2004

to 2017–18 despite reforms in Indian healthcare. Magnitude of these inequities declined marginally over the years.

Health policy in India should strive for targeted interventions closing inequity gap.

Keywords: Horizontal inequities, Erreygers concentration index, Self-reported morbidity, Untreated morbidity,

Decomposition of inequalities, National Sample Survey Data

Introduction
Inequality in health is an empirical notion that refers to

differences in health status between different groups.

The term does not refer generically to just any inequal-

ities between any population groups, but very specifically

to disparities between groups of people categorized a

priori according to some important features of their

underlying social position [1]. It is a multi-dimensional

concept, consisting of technical and normative judge-

ments in the choice of appropriate metrics [2]. Health

equity resonates with the Sustainable Development

Goal’s overarching principle of leaving no one behind

and the implicit moral imperative of social justice [3].

The WHO Commission on Social Determinants of

Health further asserts health inequities as the differences

that are systematic, avoidable and unfair. Such socio-

economic inequities are ubiquitous in the health out-

comes of developing world including India, where

healthcare consumption is profoundly characterized by

socio-economic gradient whereby, those who are socially

and economically more disadvantaged have less access

to and utilize less services. The pursuit of equity is

deeply entrenched in the principles of Universal Health

Coverage, which is also envisaged in the policies formu-

lated in India. National Health Policy 2017 [4] directed

that budgetary allocations would ensure horizontal

equity through targeting specific population sub groups,

geographical areas, health care services and gender

related issues. However, social and economic inequality

in healthcare remains an unprecedented challenge in

India and as the nation commits to embark on the

journey towards Universal Health Coverage, it becomes

imperative to explore the dimension of equity to prom-

ulgate inclusive policies.

The distributive justice theory of Aristotle distin-

guishes between vertical and horizontal equity [5]. Hori-

zontal equity enunciates the concept of equal treatment

for equal need, irrespective of other socio-economic

characteristics such as income, education, place of resi-

dence, social group etc. Whilst, vertical equity refers to

unequal treatment for unequal needs. However, need is

rather elusive and intractable concept that makes meas-

urement of horizontal inequities more challenging than

health inequalities, not only for their requirements for

data on determinants of health but also for ethical

considerations [6]. The degree to which the health in-

equality is inequitable is discerned via need-adjustment.

Literature commonly identifies the need with ill-health

suggesting that people with similar health statuses have

same need and persons with dissimilar health statuses

have different needs [7]. The need or legitimate variables

are not amenable to the policy intervention and thus,

considered as fair; whereas, health inequality due to

non-need or illegitimate factors which are amenable to

policy intervention is considered as unfair. Once health-

care outcome has been standardized by need, the result-

ant systematic disparities in health captures the degree

to which the health inequality is inequitable.

Substantive income inequalities are prevalent in India,

as indicated by high Gini index of 37.8 in 2011 (WHO).

Inequality in India is not only characterized by higher

estimates vis .a. vis countries at similar level of economic

development, but has exhibited upward trend over time,

especially since 1990’s [8]. The Gini index for consump-

tion expenditure augmented from 0.30 to 0.37 from

1983 to 2011–12. Besides, the index value based on in-

come level and wealth was colossally high at 0.54 and

0.75 in 2011-12. Further, the share of national income

accruing to top 1% income earners was 22% in 2014 [9],

which remained unvaried in 2018. As per the latest esti-

mates, in 2018, top 1% captured 21.4% and top 10% gar-

nered 56.1% of income in India [10]. Evidence on socio-

economic inequalities in access and utilization of health-

care services is also ubiquitous in India, albeit the litera-

ture in Indian context is dominated by empirical studies

delving into maternal and child health outcomes only

[11–14]. The studies enquiring the degree to which

health inequality is inequitable is further scarce with

very few studies unraveling horizontal inequities in India

[15–17]. Additionally, many healthcare reforms have

been launched in India during last few years with con-

certed efforts to abridge inequality gaps making it im-

perative to evaluate the progress towards achieving the

same, however, there is paucity of literature in this con-

text. Also, there is a substantial variation in the health

outcomes between the regions which needs to be exam-

ined. Analysis at a regional level is pertinent to discern

the evidence informing how policies, programs and prac-

tices can be aligned to promote better health amongst

the disadvantaged. Despite its policy relevance, current
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literature circumvents the subject of regional variations

in most of the studies. Therefore, an analysis of extent,

trends and determinants of horizontal inequities in the

prevalence of morbidity and utilization of health services

at regional level needs to be undertaken.

In the absence of alternative data sources and elec-

tronic records, most of the studies in Low and Middle

Income Countries (LMIC) setting use self-reporting of

morbidity as compared to the objective assessment to

estimate socio-economic inequalities to gauge disease

prevalence [18–21]. Self-reported health status as a

method of assessing morbidity conditions of a given

population has been demonstrated to be effective in cap-

turing health variation in a population. The proponents

of Self-reported health measures asserts that self-

reported measures are a tool with desirable properties

such as Stability, Consistency and Good Test-Retest Reli-

ability. Self-rated health is a more inclusive and accurate

measure of health-status as it encapsulates full array of

illness debilitating a person and possess a realm of possi-

bility to even capture symptoms of disease as yet undiag-

nosed prodromal/ prodromal stages. Furthermore, self-

rating of health embodies complex human judgement

about severity of current illness and provides a dynamic

evaluation discerning both the trajectory and current

level of health [22]. The seminal work by Idler and

Benyamini, 1997 [23] reviewed a set of studies and

found out that in great majority of cases; self-ratings

adds something more to the prediction of mortality and

concluded that self-ratings represent a source of valuable

data on health status presenting an indispensable dimen-

sion of health status, without which individual health sta-

tus cannot be assessed. There is a good basis for using

self-rated health as an outcome as it can provide more

holistic view of health which may not be reflected in ob-

jective measures such as those based on specific medical

diagnosis [24]. Self-rated health influences behavior that

subsequently affect health status. It is pertinent to investi-

gate the inequities in self-reported morbidities as hetero-

geneities in perceptions subsequently, influences the

health seeking behavior. It is desirable to examine a dy-

namic rather than static perspective on health as is sub-

sumed in self-reported measures. Furthermore, objective

measures such as consultation data has some constraints

e.g. it does not reflect all the health problems in a popula-

tion since many of those are not bought to attention of

healthcare services [25]. Subjective measures such as self-

reported health status on the other hand, is extremely

valuable measure of health as it gauges what really matters

and is an indicator of patient’s empowerment [26]. While

assessing a person’s health condition and health-care de-

mand, it is essential to take perception of individual about

his/her health into consideration; hence, self-reported

health status represents a summary statement about how

numerous aspects of health, both subjective and objective

are combined within perceptual framework of individual

respondent [27]. Some evidence purported that self-re-

ported health could also predict hospitalization and spe-

cialist consultation better than diagnosed health

conditions [26]. From the sociological perspective, it is ar-

gued that self-reported illness represents well-being of an

individual more than an objective, medically-confirmed

disease 28]. Self-reports has been used profusely in devel-

oping countries using large-scale demographic and health

surveys (DHS) for estimating prevalence of illnesses and

remains one of the most widely used methods in clinical,

public health, social and economic research [29]. Specific-

ally, in a country like India, self-reported measure is both

desirable and feasible as objective data on health is scarce

whereas, self-reported measures are easy and inexpensive

to collect and studies have also demonstrated them to be

a good predictor of mortality and functionability, even

after controlling for other objective health measures. Evi-

dence from other low income setting of Bangladesh dem-

onstrates both the multidimensional nature and effective

predictive power of relatively simple and low-cost measure

of self-reported health and establishes its validity and sup-

ports the notion that individuals can effectively assess

their own health status even in settings of poor education

and lower level of interactions with modern health sys-

tems [30, 31].

Self- reported morbidity measure is symptomatic with

healthcare demand and is highly sensitive to social

factors that cause health inequalities. Study of inequality

in developing nations focuses upon equity in healthcare

and healthcare delivery rather than on distribution of

health across social and economic subgroups of popula-

tion and is under-represented. The limited evidence in

India so far reveals the pro-rich bias in self-reported

morbidity [32–36]. However, most of these studies in-

vestigated inequality in the outcome without including

horizontal inequity in its purview [37–39] In the absence

of such measure, policy prescriptions suggested in these

studies should be interpreted with caution. Not only

biases prevails in self-reporting morbidity but demand

for healthcare captured by untreated morbidity also ex-

hibits high prevalence of socio-economic and systematic

inequalities in India that needs further examination.

To encapsulate, the study exposited inequalities and

horizontal inequities in self-reported morbidity and un-

treated morbidity in India, the setting and outcomes

which are otherwise under-represented in research and

policy discourse. These health outcomes in India are

characterized by pervasive inequities due to deeply

entrenched socio-economic gradients amongst the popu-

lation. However, the evidence pertaining to these

systematic disparities in health is rather scarce in India

and does not commensurate with its policy significance.
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Concomitantly, there is absence of literature on the tra-

jectory of these inequities and the question whether in-

equities have converged or diverged in India in last few

years remains unanswered. Not only the literature in In-

dian context is limited on horizontal inequities, it is

dominated by empirical studies delving into maternal

and child health outcomes only. Additionally, there are

colossal inter-regional heterogeneities in health out-

comes in India, thereby, it is imperative to conduct the

analysis at disaggregated and granular level to inform

the policy decisions. However, there is a major lacunae in

existing studies as regional variations are not captured in

most of the studies. Against this backdrop, we attempted

to conduct a succinct analysis with the aim to augment

the previous studies and overcome gaps in the literature.

Our study espouses two-fold objectives:- Firstly, we car-

ried out the assessment of magnitude and the change in,

horizontal inequities in self-reported health status and un-

treated morbidity at the national and disaggregated state-

level. Secondly, we decomposed the income-related in-

equalities in order to unravel the determinants and contri-

bution of individual factors in driving these inequalities.

The focus of this study is on Income-related inequities

only as income related inequalities has increased in India

during last few decades, Moreover, there is no conclusive

evidence on the impact of other socio-economic attribute

such as education on health outcomes. In India, not only

education related inequalities have been abridged but

some evidence suggest that those with less education were

more likely to report specific morbidities, sickness and

overall poor health [40].

We conducted the analysis on the nationally represen-

tative large dataset from three time periods (2004, 2014

and 2017–18), sufficiently apart from one another to

analyze the trends using data until most recent round.

The decade from 2004 to 2014 was marked by sweeping

policy initiatives in Indian healthcare sector and an array

of reforms such as National Health Mission and publicly

funded health insurance schemes were launched in this

period. Post 2014, the government reset the course of

Universal Health Coverage through National Health

Policy which was further augmented with the launch of

Aayushman Bharat initiative in India in 2018. Hence,

these study years which are also reflected in our dataset

are decisive in unravelling the trajectory and ascertaining

the impact of these reforms in our outcome. The latest

dataset of 2017–18 is released very recently and is novel

in its use in literature. Also, we employed robust Errey-

ger’s corrected concentration indices to compute the in-

equities as it is more appropriate measure for bounded

variables like the outcome measure in our study. To our

knowledge, it is the first study using this modified and

appropriate measure for bounded variables in Indian

context.

Data and methods
Data

Cross sectional unitlevel data was taken from three rounds

of nationally representative National Sample Survey

Organization surveys: Morbidity and Healthcare (60th

round), Survey on Social Consumption (71st round) and

Household Social Consumption in India: Health (75th

round). These surveys were conducted under the steward-

ship of Ministry of Statistics and Programme Implementa-

tion, Government of India and are representative at the

state level as well. It collected information pertaining to

households and individuals socio-economic background,

morbidity status, utilization of healthcare services and

healthcare expenditure on ambulatory, inpatient and de-

livery care. The survey rounds employed two-stage strati-

fied design, with census villages and urban blocks as the

first stage units (FSUs) for rural and urban areas respect-

ively and households as the second stage units (SSUs).

The sample size circumscribed 3, 85, 055; 3, 35, 499 and

5, 57, 887 individuals (including death cases) in 60th, 71st

and 75th rounds respectively.

Measures

Two outcome measures were gauged in the study: a) Self

-reported morbidity and b) Untreated morbidity. The

measure of self-reported morbidity was assessed using

indicator ‘Whether suffering from any ailment in past 15

days prior to survey?’ and untreated morbidity was de-

fined as individuals not seeking treatment from formal

provider upon reporting of an ailment in past 15 days

prior to survey using indicator ‘Whether treatment

sought on medical advice?’ Both these measures were

considered dummy dependent with value 1 defined as

‘reported ailment in past 15 days’ and 0 defined as ‘not

reported ailment in past 15 days’ for self- reported mor-

bidity, whereas; for untreated morbidity ‘not sought

treatment on medical advice’ was designated the value 1

and ‘sought treatment on medical advice’ was attributed

the value 0 for analysis purpose.

An array of household and individual level variables

categorized into need/legitimate variables and non-need/

illegitimate variables were incorporated in the study to

elucidate the determinants associated with inequality of

healthcare measure. Need is a rather elusive concept that

has been given a variety of interpretations in relation to

definition of equity in healthcare delivery [5, 7]. Need or

legitimate sources of variation in health are considered

to be ethically acceptable and non-need or illegitimate

sources are considered to be ethically unfair or unjust,

however, the choice of variables are embedded in nor-

mative categorization requiring potentially contestable

value judgement. Following the literature by the World

Bank [41], demographic characteristic of age and gender

interaction controlling for gender effect on each age
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level was used as proxy for need for both outcome vari-

ables. Additionally, variable of health condition captured

by morbidity status was incorporated for the analysis of

untreated morbidity. Non-need variables were selected

based on previous studies [15, 41–44], their relevance to

understanding inequality and availability within the data-

set. The legion of variables comprised of socio-economic

characteristics such as education, employment status, so-

cial group, religion, quintile groups for wealth status

proxied by household monthly per capita expenditure,

marital-status, place of residence, insurance coverage,

household size and housing conditions score (compre-

hensive indicator created by coalescing information on

latrine access, drinking water source, cooking source,

garbage disposal and drainage type using Principal

Component Analysis). The complete list of variables and

their descriptive statistics are illustrated in Table 1.

Monthly per capita consumption expenditure was ad-

justed accounting for economies of scale in household

consumption relating to size and other differences in

needs among household members using OECD equiva-

lence scale [45].

Statistical analysis

Concentration curves and concentration indices were

computed to discern inequality in self-reported morbid-

ity and untreated morbidity. Concentration curve plotted

the cumulative proportion of health variable (on the ver-

tical axis) against the cumulative proportion of sample

(on horizontal axis), ranked by equivalized household

monthly per capita expenditure. The standard concen-

tration index, denoted below by C, is computed as twice

the area between concentration curve and diagonal and

is represented in the formula below [46]:

C ¼
2

nμ

X

n

i¼1

hiRi − 1 ð1Þ

Where, hi is the variable of interest for the ith person;

μ is the mean of h and Ri is the ith ranked individual in

socio-economic distribution from most disadvantaged

(i.e. poorest) to the least disadvantaged (i.e. richest).

Choice of index

The outcome variables are binary characterized by or-

dinal and bounded nature, therefore, they are not com-

patible with rank dependent measures such as standard

concentration index measuring relative inequality as it

doesn’t allow for differences between individuals to be

compared. Fundamental predicament facing this vari-

able as with any other binary variable is a) Increase in

self-reported and untreated morbidity is mirrored by

decrease in unreported and treated morbidity b) An

equi-proportionate change in reported/untreated mor-

bidity doesn’t translate into equi-proportionate change

in unreported/treated morbidity c) Bounds act as

constraints to (proportionally) equal transformations of

health variable. Standard concentration index applied

to binary variables violates mirror condition as inequal-

ity in attainments do not mirror inequality in shortfalls

and doesn’t adhere to cardinal invariance property ei-

ther [47, 48]. Also, a scale invariant, rank dependent in-

equality index cannot have the property of accounting

for relative differences and satisfying mirror condition

concomitantly. Thus, in terms of value judgement; an

index satisfying mirror property is chosen over index

exclusively focusing on relative utilization differences.

The mirror condition can only be satisfied by general-

ized version of modified Concentration Index by Wag-

staff and Corrected Erreygers index. Now, the choice

between Generalized Index and Erreygers Index de-

pends on value judgements related to desirability of

level independence [49]. Since, our variables of interest

is at high risk of reporting heterogeneity, Erreyger’s

index is the preferred index irrespective of value judge-

ment pertaining to level independence. Relative and ab-

solute inequality can’t be construed in traditional sense

for binary variables as bounds of variables act as con-

straints rendering some of the changes as infeasible.

Erreygers by developing notions of ‘quasi-relativity’ and

‘quasi-absoluteness’ mitigates this infeasibility in equi-

proportional change or equal additions and is best

suited for bounded variables. The Erreygers index is an

absolute rather than relative measure and is only rank-

dependent inequality measure that has properties of

mirror and Quasi-absoluteness [47]. Hence, we chose

Erreyger’s Index for our study as it satisfies all desirable

properties for rank-dependent indices i.e. transfer, mir-

ror, level independence and cardinal invariance. The

index is formulated as:

EðhÞ ¼
4μ

ðbn − anÞ
CðhÞ ð2Þ

Where C (h) represents standard concentration index as

denoted in equation 1, μ is the mean of self-reported mor-

bidity and untreated morbidity in the population, an and

bn are the upper and lower bound of outcome variables.

Need standardization

The unstandardized distribution of outcome measures

doesn’t take into account the fact that demographics and

health condition play a role in generating inequality in

health. However, these factors can be taken into account

by partitioning inequality into avoidable and unavoidable

(age-gender) health inequality. Thus, standardization

was done to account for differences in population
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demographic structures to produce refined description

of relationship between morbidity status and socio-

economic status and to facilitate comparisons across

groups. Indirect need standardization method was se-

lected as indirect standardization has greater accuracy

when dealing with individual-level data. Non parametric

procedure is intuitively selected to estimate variables like

self-reported morbidity and untreated morbidity which

are binary and non-negative integers. However, evidence

suggests that inequity measures doesn’t vary significantly

when linear methods are used instead of non-linear

methods and an approximation error is found in decom-

position with non-linear models [50, 51]. Hence, firstly,

we employed linear regression model for standardization

represented as:

yi ¼ αþ
X

k

βkxki þ
X

j

γ jz ji þ εi ð3Þ

Where, yi is the healthcare outcome for individual i;

xki and zji are the vectors of need and non-need de-

termining variables; α,βk and γj are the parameters

and εi is the error term. Secondly, OLS parameter

estimates (α^, β^k and γ^j), individual values of need

variables (xki) and sample means of controlled non-

need variables (zj
– ) were used to obtain predicted

values (x-expected) of self-reported morbidity and

untreated morbidity y^xi. Finally, estimates of indirectly

standardized outcome variables (y^ISi ) were then

obtained by subtracting actual and predicted values,

plus overall sample mean (y–) as follows.

ŷISi ¼ yi − ŷxi þ �y ð4Þ

Decomposition of index

Decomposition of Erreygers Concentration Index was

conducted in order to gauge the relative contribution

of covariates in explaining the inequality and residual

variation not explained by any factors using methods

proposed by Wagstaff et al. [52]. Decomposition was

performed using a linear approximation of model

based on partial effects of each covariate evaluated at

sample means. For any health variable exhibiting a

linear relationship with k set of exploratory need vari-

ables and z set of exploratory non-need variables as

illustrated in eq. 3, the CI for health variable can be

decomposed as:

CI ¼
X

k

� βk�xk

�y

�

CI
k
þ
X

j

� γ j�z j

�y

�

CI j þ
GCIϵ

�y
ð5Þ

Where, xk and z j are means of xk (need factors) and z j
(non-need factors) and CIk and CIj represents their re-

spective concentration indices. In the last term (captur-

ing residual); GCIε is the generalized concentration

index for εi which can be denoted as.

GCε ¼
2

n

X

n

i¼1

εiRi ð6Þ

Which is analogous to the Gini coefficient correspond-

ing to generalized concentration curve and reflects the

inequality in health that can’t be explained by systematic

variation in other variables.

The formula below is a modified form to decompose

Erreyger's index [51].

Ec ¼ 4

"

X

k

ðβk�xkÞCIk þ
X

j

ðγ j�z jÞCI j þ GCIε

#

ð7Þ

Decomposition analysis also facilitated the estima-

tion of horizontal inequity. Horizontal Inequity in the

self-reported morbidity and untreated morbidity was

calculated by subtracting the absolute contributions

made by need/legitimate factors from the unadjusted

Erreygers index. A positive (negative value) of HI indi-

cates the inequality in favour of better-off (worse-off)

and zero index value indicates that healthcare out-

comes and needs are proportionally distributed across

income outcomes.

Statistical analysis of data was conducted with STATA

13 statistical software package and weighted1 estimates

were considered whilst accounting for complex multi-

stage sampling design of surveys. Concentration indices

were estimated using the ‘conindex’ command (O’

Donnell, 2016). The confidence interval of horizontal in-

equity indices were computed using bootstrap method

with 1000 replications.

Results
This section comprises of findings from the analysis

which is further disaggregated into various subsections

comprising of a) Inequality and Horizontal Inequity in

Self-Reported Health Status in India b) Inequality and

Horizontal Inequity in Untreated Morbidity in India c)

Interregional comparison of Inequality and Horizontal

1NSS = Number of first stage units surveyed within a substratum for
the sub-sampleNSC = Number of first stage units surveyed within a
substratum for subsample combinedMLT= Weight or multiplier
within a substratum for the sub-sampleFinal weight= MLT/100, if
NSS=NSC= MLT/200 otherwise# Analytical and Probability weights
used in the analysis# For details on the weighting strategy and formu-
lae for multipliers, refer Instruction manual, NSSO Round 60, 71 and
75 retrieved from: http://mospi.nic.in/schedule-instructions
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Table 1 Descriptive Statistics

Self-Reported Morbidity Untreated Morbidity

NEED VARIABLES

Age-Sex Interaction 15–29 Maleb 14.6 (0.35) 14.0 (0.34) 13.3 (0.34) 5.3(0.22) 5.2(0.22) 5.9(0.24)

0–14 Male 14.0 (0.34) 15.4 (0.36) 18.2 (0.38) 10.9 (0.31) 11.9 (0.32) 15(0.36)

30–44 Male 11.1 (0.31) 10.8 (0.31) 10.0 (0.29) 5.7(0.23) 7(0.26) 6.8(0.25)

45–59 Male 8.5(0.27) 7.4(0.26) 6.1(0.24) 10.7 (0.31) 9.8(0.30) 7.6(0.26)

60+ Male 3.4(0.18) 3.8(0.19) 3.5(0.18) 13.8 (0.34) 11.7 (0.32) 12.9 (0.33)

0–14 Female 12.4 (0.32) 13.6 (0.34) 16.6 (0.37) 10.8 (0.30) 9(0.29) 12(0.33)

15–29 Female 13.4 (0.33) 13.0 (0.33) 12.9 (0.33) 5.3(0.22) 7.7(0.27) 5.9(0.24)

30–44 Female 11.0 (0.31) 10.8 (0.31) 9.8(0.29) 5.7(0.23) 11.6 (0.32) 6.8(0.25)

45–59 Female 8.1(0.27) 7.1(0.25) 5.9(0.23) 10.7 (0.31) 13.6 (0.34) 7.6(0.26)

60+ Female 3.5(0.18) 4.0(0.19) 3.5(0.18) 14.2 (0.35) 12.4 (0.33) 13.1 (0.34)

Duration of Illness Less than equal to 10 daysb 43.9 (0.50) 44.7 (0.50) 52(0.50)

More than 10 days 56.1 (0.50) 55.3 (0.50) 48(0.50)

NON-NEED VARIABLES

Marital Status Never Marriedb 44.4 (0.49) 46.0 (0.49) 49.3 (0.49) 27.7 (0.45) 29.2 (0.45) 34.6 (0.48)

Currently Married 50.5 (0.49) 48.6 (0.49) 45.3 (0.49) 56.3 (0.50) 57(0.50) 50.4 (0.50)

Widowed/Divorced/Separated 5.2(0.22) 5.4(0.22) 5.4(0.22) 16(0.37) 13.9 (0.35) 15(0.36)

Location Rural 70.5 (0.45) 70.0 (0.45) 74.6 (0.43) 63.6 (0.48) 63.9 (0.48) 71.6 (0.45)

Urban 29.5 (0.45) 30.0 (0.45) 25.4 (0.43) 36.4 (0.48) 36.1 (0.48) 28.4 (0.45)

Social Group Othersb 26.4 (0.44) 27.6 (0.44) 31.4 (0.46) 33.9 (0.47) 31.4 (0.46) 37.1 (0.48)

Scheduled Tribe 9.1(0.28) 9.3(0.28) 8.2(0.27) 5.9(0.24) 6.5(0.25) 5(0.22)

Other Backward Caste 44.9 (0.49) 44.3 (0.49) 40.3 (0.49) 42.5 (0.49) 44.4 (0.50) 38.8 (0.49)

Scheduled Caste 19.6 (0.39) 18.8 (0.39) 20.1 (0.40) 17.7 (0.38) 17.7 (0.38) 19(0.39)

Health Insurance Coverage incl. Govt schemesb 15.5 (0.36) 15.2 (0.35) 1.1(0.10) 24.1 (0.43) 23.2 (0.42) 1.8(0.13)

No coverage 84.5 (0.84) 84.7 (0.35) 98.9 (0.10) 75.9 (0.43) 76.8 (0.42) 98.2 (0.13)

Education Formal schooling Secondary
& aboveb

30.3 (0.45) 24.4 (0.42) 13.9 (0.34) 24.5 (0.43) 20.3 (0.40) 12.3 (0.33)

Formal schooling till middle 13.7 (0.34) 13.7 (0.34) 13.5 (0.34) 11.7 (0.32) 12.2 (0.33) 11.3 (0.32)

Formal schooling till primary 28.9 (0.45) 29.3 (0.45) 29.2 (0.45) 27.4 (0.45) 26.7 (0.44) 24.6 (0.43)

Literate without formal
schooling

1.0(0.10) 1.0(0.09) 1.0(0.10) 1.2(0.11) 1.3(0.11) 1.3(0.11)

Illiterate 26.1 (0.43) 31.5 (0.46) 42.4 (0.49) 35.1 (0.48) 39.5 (0.49) 50.4 (0.50)

Employment Wage workerb 17.7 (0.38) 18.1 (0.38) 9.7(0.29) 19.9 (0.40) 20.5 (0.40) 10.8 (0.31)

Self-employed 51.1 (0.49) 51.9 (0.49) 51.5 (0.49) 45.9 (0.50) 46.8 (0.50) 48.6 (0.50)

Casual laborer 26.8 (0.44) 25.3 (0.43) 30.5 (0.46) 24(0.43) 23.6 (0.42) 28.5 (0.45)

Others 4.4(0.20) 4.6(0.20) 8.3(0.27) 10.2 (0.30) 9(0.29) 12(0.33)

Religion Hinduismb 81.1 (0.39) 81.1 (0.39) 82.7 (0.37) 77.8 (0.42) 79.3 (0.41) 79.4 (0.40)

Islam 14.1 (0.34) 13.9 (0.34) 12.3 (0.32) 15.1 (0.36) 13.4 (0.34) 13.4 (0.34)

Christianity 2.3(0.14) 2.23 (0.14) 2.1(0.14) 3.8(0.19) 3.8(0.19) 3.8(0.19)

Others 2.5(0.15) 2.7(0.16) 2.9(0.16) 3.3(0.18) 3.5(0.18) 3.4(0.18)

State Type More Developed(Non-EAG)
Statesb

54.1 (0.49) 53.7 (0.49) 55.5 (0.49) 67(0.47) 68.2 (0.47) 64.2 (0.48)

Least Developed(EAG)States 45.9 (0.49) 46.3 (0.49) 45.5 (0.49) 33(0.47) 31.8 (0.47) 35.8 (0.48)

Housing Conditions Index Low-risk householdsb 41.9 (0.49) 23.0 (0.42) 12.6 (0.33) 43.9 (0.50) 22.5 (0.42) 26.5 (0.44)

Medium-risk households 13.1 (0.33) 18.4 (0.38) 13.7 (0.34) 14.1 (0.35) 24.4 (0.43) 3.8(0.19)
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Inequity in Self-Reported Health Status and Untreated

Morbidity d) Decomposition of Inequality unravelling

determinants and their relative contribution in driving

Inequality in India.

Inequality and horizontal inequity in self-reported health

status

Figure 1 encapsulates the actual (unstandardized) and

need-standardized distribution of Self-Reported Mor-

bidity over the years. The rate of self-reported mor-

bidity (per ‘000 population) declined from 90.8 in

2004 and 97.9 in 2014 to 74.7 in 2017–18. The mean

reporting of morbidity increased in tandem with the

increase in relative ranking of quintile groups for all

the study years. The largest gradient between lowest

and highest quintile group was found in 2014, where,

6.22% (CI 95%: 6.04–6.40) individuals reported being

ill, whereas, more than twice as many reported mor-

bidity in the highest quintile group at 15.68% (CI

95%: 14.32–14.06). In 2017–18, for poorest fifth of

Indians, the probability of reporting morbidity was

2.1% higher than would be expected on an average,

given their need, whereas, richest 20% reported prob-

ability of reporting morbidity that was four times

greater (8.35%) than the poorest. Whereas, in 2004

and 2014, the need expected distribution was 3%

higher for poorest fifth but 3% lower for richest fifth.

Estimation of need standardized reported morbidity

revealed that standardized reported morbidity was un-

equally distributed by income. For age-sex standard-

ized income related inequality, the richest quintile

(12.75%, CI 95%: 12.51–12.98 in 2004; 14.32, CI 95%:

14.06–14.59 in 2014 and 11.04%, CI 95%: 10.86–11.23

in 2017–18) was estimated to have twice the prob-

ability of reporting morbidity than poorest quintile

(6.5%,CI 95%: 6.34–6.68 in 2004; 7%, CI 95%: 6.82–

7.19 in 2014 and 5.36%, CI 95%: 5.23–5.48 in 2017–

18).

The visual inspection of concentration curve with 45

degree line is given in Additional file 1. The

Fig. 1 Distribution of Actual and Need-Standardized Levels of Self-Reported Morbidity in India over the study period

Table 1 Descriptive Statistics (Continued)

Self-Reported Morbidity Untreated Morbidity

High-risk households 44.9 (0.49) 58.6 (0.49) 73.6 (0.44) 42(0.49) 53.1 (0.50) 69.6 (0.46)

Household Size Less than 10 membersb 96.7 (0.17) 96.4 (0.18) 92.8 (0.25) 98(0.14) 97.4 (0.16) 94.6 (0.23)

More than 10 members 3.3(0.03) 3.6(0.18) 7.2(0.25) 2(0.14) 2.6(0.16) 5.4(0.23)

Expenditure Quintiles Highest MPCE Quintileb 17.5 (0.38) 18.2 (0.38) 17.0 (0.37) 18.6 (0.39) 19.1 (0.39) 17.4 (0.38)

Fourth MPCE Quintile 17.8 (0.38) 19.2 (0.39) 17.4 (0.37) 17 (0.38) 18.7 (0.39) 18.1 (0.39)

Middle MPCE Quintile 18.8 (0.39) 19.5 (0.39) 19.6 (0.39) 19.5 (0.40) 20 (0.40) 19.4 (0.40)

Second MPCE Quintile 22.1 (0.41) 20.2 (0.40) 21.9 (0.41) 20.5 (0.40) 19.9 (0.40) 21.1 (0.41)

First MPCE Quintile 23.7 (0.42) 22.9 (0.41) 24.0 (0.42) 24.3 (0.43) 22.3 (0.42) 24(0.43)

Standard error (S.E) in parentheses ; b denotes the reference category
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concentration curve indicated that for equal need, self-

reported morbidity was higher for richer quintiles at all

three time points. Curve for self-reported morbidity,

which was not being standardized for the confounding

effects of age and sex, also revealed that rich reported

themselves sick more frequently than the poor. How-

ever, dominance cannot be established by simply com-

paring concentration curve point estimates with

diagonal as results are estimated from survey data which

is subject to sampling variability; hence, it is imperative

to test difference between estimated concentration curve

ordinates and diagonal via dominance testing. Both

Intersection Union Principle and Multiple Comparison

Approach was employed to test the dominance. Both the

approaches rejected null of no income related inequality

and exhibited that concentration curve is dominated by

(lies below) 45 degree line indicating inequality in favor

of rich. The corresponding Erreyger’s Concentration

Indices and Horizontal Inequity Indices are presented in

Table 2. Both Erreyger’s Concentration Indices and

Horizontal Inequity Indices for self-reported morbidity

was positive and significant for all the study years; con-

noting that better-off report more morbidity in India.

The inequality estimates for 2004 and 2017-18 were at

the same level (EI: 0.058; p< 0.10 for 2004 and p< 0.05

for 2017-18). Whereas, horizontal inequity declined

marginally from 2004 (HI: 0.049; p< 0.01) to 2017-18

(HI: 0.045; p< 0.01).

Inequality and horizontal inequity in untreated morbidity

There were 38,803, 33,911 and 43,239 individuals who

reported an ailment in last 15 days before the date of

survey in 2004, 2014 and 2017–18 respectively. The

untreated spells of ailment declined from 15.73% in

2004 to 10.13% in 2017–18. Figure 2 expounds the

actual (unstandardized) and need-standardized distribu-

tion of untreated morbidity. The untreated morbidity

declined with increase in relative ranking of quintile

groups. In the highest quintile group, 10.68% (CI 95%:

9.99–11.37) individuals had untreated spell of ailment;

whereas 7.37% (CI 95%: 6.75–8) and 5.72% (CI 95%:

5.23–6.22) from this group didn’t seek treatment in 2014

and 2017–18 respectively. The gradient between lowest

and highest quintile group in unstandardized distribu-

tion did not vary significantly in study period. For poor-

est of individuals in 2004, the probability of having an

untreated spell was 6.37% lower than would be expected

on an average given need, whereas, the richest 20% re-

ported the probability of such a condition that is 5.82%

higher than the expected. The gap between actual and

predicted distribution was lower in the consecutive study

periods. Furthermore, need standardized untreated mor-

bidity was also unequally distributed by income.

Post standardizing for age-sex and health status, the

richest quintile with 9.9%(CI 95%: 9.21–10.59) were one

third likely to have untreated spell as compared to the

poorest quintile with 22.09%(CI 95%: 21.18–23) un-

treated spells in 2004. Concomitantly, richest 20% were

half as likely as poorest 20% to have untreated morbidity.

So, the inequity gradient between these two groups sig-

nificantly declined over the years from 12.19% in 2004

to 6.07% in 2017–18.

The concentration curve plots (see Additional file

1) exhibited that for equal need, unreported morbidity

was higher for poorer quintiles for all study years as

concentration curve dominates (lies above) 45 degree

line indicating inequality which is disadvantageous to

the poor. Further, dominance testing via both Inter-

section Union Principle and Multiple Comparison

Approach rejected the null of no income related in-

equality. To corroborate, the Erreyger’s Concentration

Indices and Horizontal Inequity Indices displayed

negative values establishing the pro-poor inequality.

The reported difference in inequality between

2004(EI= -0.090, p< 0.01) and 2017-18 (EI=-0.87, p<

0.10) was marginal. However, significant reduction in

horizontal inequity from 2004 (HI= -0.103, p< 0.01) to

2017-18 (HI= -0.048, p< 0.01) was estimated, indicat-

ing the convergence of inequity gap in treatment

seeking over the years.

Inter-state comparison

Figure 3 and Fig. 5 represents the extent of income-

related inequality pertaining to probability of reporting

morbidity and probability of having untreated morbidity

across income gradient for major Indian states. The

measure of inequality over the years varied across states

in India. However, it was perceptibly concentrated

amongst the rich for self-reported morbidity and was

pro-poor for untreated-morbidity. In more developed

states like Andhra Pradesh (EI=0.07, 0.15 and 0.10),

Kerala (EI=0.10, 0.09 and 0.13) and West- Bengal (EI=

Table 2 Inequality And Horizontal Inequity Indices For India From 2004 To 2017–18

SELF-REPORTED MORBIDITY UNTREATED MORBIDITY

2004 2014 2017–18 2004 2014 2017–18

ERREERYG’S CI 0.058 (.0071)* 0.075 (.0028)** 0.058 (.0020)** −0.090 (.0008)*** − 0.096 (.0011)*** − 0.087 (.0098)*

HI INDEX 0.049 (.0070)*** 0.058 (.0011)*** 0.045 (.0008)*** −0.103 (.0047)*** −0.081 (.0066)*** − 0.048 (.0066)***

Standard error (S.E) in parentheses

Level of significance: *** p<0.01, ** p<0.05, * p<0.1
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0.09, 0.11 and 0.11) self-reported morbidity in entire

study period of 2004, 2014 and 2017-18 was more

concentrated amongst richer individuals as compared to

all India average. Contrarily, North-Eastern states dem-

onstrated small measures of inequality (EI=0.01 and

-0.01) in 2004 and 2014 and perfect equality (EI=0.00) in

2017-18.

Assessment of horizontal inequity post standardizing

the differences in need for self-reported morbidity is il-

lustrated in Fig. 4. Horizontal inequity indices for most

of the states was positive, indicating that for given need,

the better off reported more morbidity. North-eastern

states and Jammu and Kashmir evinced lowest estimates

of horizontal equity in reporting morbidity during entire

study period. None of the EAG states except Chhattis-

garh (HI=0.01) exhibited perfect equity or small esti-

mated value of index in 2004. The relative ordering of

states changed however, from 2004 to 2017–18 with

Bihar attaining an HI value of 0.00 in 2017–18. More de-

veloped states of West Bengal (HI-0.09, 0.11 and 0.11),

Andhra Pradesh (0.07, 0.15 and 0.10) and Kerala (0.10,

0.09 and 0.13) demonstrated more than all India average

estimates of horizontal inequity index over the entire

study period in 2004, 2014 and 2017-18 respectively.

The value was greater than concentration index implying

Fig. 3 Inequality in the Self-Reported Morbidity in India over the study period

Fig. 2 Distribution of Actual and Need-Standardized Levels of Unreported Morbidity in India over the study period
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that need, as proxied by demographic characteristics was

more concentrated among higher income groups.

Inter-state comparison of untreated morbidity under-

scored that inequality was concentrated amongst the

poor in majority of Indian states, entailing that poor

were more likely to leave the ailment untreated. The

inter-state variation is notably elucidated in Fig. 5 and

Fig. 6. However, it was transposed from pro-poor to

pro-rich in some states such as Jammu and Kashmir,

Haryana, West Bengal, Jharkhand, Madhya Pradesh and

Kerala from 2004 to 2017-18. The state of Karnataka

was most inequitable (EI= − 0.16 and − 0.20) in 2004 and

2017–18 respectively, whereas, Jharkhand (EI= − 0.30)

displayed highest inequality in 2014. The measure of

horizontal inequity declined from 2004 to 2017–18 in

majority of Indian states. Albeit, there was a gradual in-

crease and widening of inequity in Punjab (HI=-0.01 to

− 0.06), Himachal Pradesh (HI= − 0.01 to − 0.04) and

Chattisgarh (HI= − 0.06 to − 0.12) in this time period.

Conversely, the estimates converged towards equal con-

centration of untreated morbidity amongst higher and

lower income groups in North-Eastern states (HI= − 0.05

to 0.01), Gujarat (HI= − 0.09 to 0.01) and Tamil-

Nadu (HI= − 0.12 to − 0.01). Subsequently, perfect

Fig. 5 Inequality in the Untreated Morbidity in India over the study period

Fig. 4 Horizontal Inequity in the Self-Reported Morbidity in India over the study period
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horizontal equity was achieved in Telangana in 2017-18

(HI= 0.00).

Decomposition analysis

Results of decomposition analysis are summarized in

Tables 3 and 4 encapsulating the elasticity (frequency

weighted marginal effect computed as marginal effect

multiplied by mean of the outcome measure, a constant

in the model), concentration index (absolute measure of

inequality of contributing factors where negative (posi-

tive) value indicates inequality concentrated amongst the

worst-off (better-off), absolute contributions (product of

elasticity and regressor’s concentration index. A negative

(positive) absolute contribution indicates that, if inequal-

ity in the outcome variable was determined by that cor-

relate alone, then it would favour the better off (worse-

off) and relative contributions (exhibiting how much

percentage of inequality in the outcome measure is at-

tributable to the inequality in contributing factor. Rela-

tive contribution is computed by dividing its absolute

contribution by total inequality of outcome variable and

multiplying it by 100) of each determinant and repre-

sented in Fig. 7 plotting the aggregate relative contribu-

tions of covariates in driving inequality. The descriptive

statistics of all the covariates used in the study are eluci-

dated in Table 3. Overall, for self-reported morbidity,

the relative contribution of need variables was about

21.4%, 23% and 16.6% of unstandardized indices and the

largest contribution to inequality stemmed from illegit-

imate factors accounting for 78%, 77% and 83% of in-

equality in 2017-18, 2014 and 2004 respectively. The

positive values for legitimate factors indicated that if

self-reported morbidity were determined by need alone,

it would be pro-rich. Estimated coefficients of linear

probability model exhibited that individuals belonging to

backward and disadvantaged groups, residing in rural

area, not covered under any health insurance scheme,

residing in less developed state, having more than 10

members in the household and association with lower

income/expenditure quintile groups were less likely to

report morbidity. The results demonstrated that over the

years majority of pro-rich inequity in self-reported

morbidity was caused by illegitimate factors, specifically

monthly per capita expenditures. However, the contribu-

tion of expenditure declined from 2004 to 2017–18. Rest

of the pro-rich inequality embedded in illegitimate

factors was circumscribed in a) Level of the development

of state b) Insurance cover c) Social Group d) Marital

Status and e) Religion for all the study years. Negative

contribution was most cogent for housing conditions

(− 18% in 2017-18) and education (− 10% and − 15% in

2014 and 2004 respectively) indicating concentration in

favor of economically backward sections. The concentra-

tion index for aggregate of these categories was also

negative reporting pro-poor bias.

Untreated morbidity exhibited increase in contribu-

tion of legitimate variables in explaining inequality.

The relative contribution was − 14.2% in 2004 with

positive index value (0.013) weighing down the overall

pro-poor inequality which was increased to 44.9%

with the absolute aggregate contribution of − 0.04

(pro-poor concentration) in 2017–18. However, the

relative contribution of legitimate variables was dis-

parate; while, duration of illness contributed to pro-

Fig. 6 Horizontal Inequity in the Untreated Morbidity in India over the study period
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poor inequality; age-sex interaction sought to reduce

inequality for all the years. The pro-rich pull exerted

by age-sex was more than counteracted by pro-poor

effect of illness in 2017–18 and 2014. Amongst the il-

legitimate factors, most of the inequality was attrib-

uted to expenditure quintiles in 2004 and 2014 (54.6

and 29.9% respectively). The contribution of

expenditure declined in generating the inequality in

2017-18, where, level of development of state was the

biggest contributor amongst the factors amenable to

policy intervention. Factors such as belonging to rural

area, disadvantaged social group and poorest expend-

iture quintile, having poor housing conditions and be-

ing illiterate were positively associated with untreated

morbidity in 2004. Whereas, in 2014 and 2017–18;

lack of insurance coverage, less education level and

residing in less developed state exhibited positive and

significant (p< 0.05) relationship with untreated mor-

bidity. Whereas, being a male in 0-14 age group and

suffering for more than 10 days from the illness sig-

nificantly reduced the likelihood of having untreated

morbidity in all the years.

Discussion and conclusion
Our study found systematic inequalities in self-reported

morbidity and untreated morbidity. Self- reported mor-

bidity rates were more amongst the richer with signifi-

cant inequality gap between poorest and richest quintile.

Both Erreyger’s concentration index and Horizontal In-

equity index was positive denoting inequalities in favour

of the rich. These findings were analogous to studies con-

ducted in other countries such as Thailand, [24], South

Africa [53] and Chile [42] where inequality gradients were

found to be disadvantageous to the poor. It can be con-

strued that self-reported morbidity is subjective measure

with a certain degree of perception bias which is pervasive

in these type of surveys where cognitive processes, social

desirability and survey conditions can alter interviewee’s

response. It can further be elucidated with Sen’s argument

where he asserted that positional objectivity (in terms of

income and education etc.) influences perception of dis-

ease and decision to self-report. He further annotated that

socially disadvantaged individuals fail to perceive and re-

port the presence of illness or health-deficits because an

individual’s assessment of their health is directly contin-

gent on their social experience [54]. Further, McMullen

and Luborsky explained self-rated health appraisals as cul-

tural and identity process in an ethnographic study of Af-

rican American Elders [55]. They succinctly explained

that self-rated health integrates a cultural process of iden-

tity formation, whereby, identities are multiple, simultan-

eously, individual and collective, and produced within

particular socio-economic and historical formation. Detec-

tion bias also significantly affect rate of diagnosis between

different wealth groups as wealth is often correlated with

education status and access to healthcare. Our results also

highlighted the role of having residence in rural area and

absence of insurance cover in driving inequities which can

also arise due to organizational barriers in detecting the

morbidities. As the measure of morbidity is self-reported,

Fig. 7 Decomposition Analysis of Income related Inequalities in the Self-Reported Morbidity and Untreated Morbidity in India over the study period
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it is sensitive to internal frame of reference and response

styles. Hence, reporting heterogeneity can arise due to

Positional Effect (Response shift) or Dispositional Effect/

Judgement Effect. Heterogeneity in reporting due to at-

tenuation bias arising from measurement error can be

minimized with the help of Anchoring Vignettes using

hypothetical stories or description of health problems

which can then be adjusted and corroborated with indi-

vidual’s subjective assessment of own situation [56]. Add-

itionally, a multiple question instrument based on disease

symptoms is recommended to reduce biases.

There was a marked heterogeneity in the magnitude of

inequality and horizontal inequity amongst the states.

Jammu and Kashmir and North Eastern states divulged

lowest inequity in self-reported morbidity rates for entire

study period, whereas, more developed states like Kerala,

Andhra Pradesh and West Bengal had more pronounced

inequity in 2017–18. These states are also identified to

be at advanced stages of epidemiological transition level

(which is defined on the basis of ratio of Disability-Ad-

justed Life Years (DALYs), computed as the sum of years

of potential life lost due to premature mortality and the

years of productive life lost due to disability)from com-

municable disease to those from non-communicable dis-

ease and injuries combined) with burden of disease

disproportionately skewed towards non-communicable

diseases such as heart disease, diabetes, respiratory prob-

lems and cancer [57, 58]. Literature has established that

reporting of morbidity is lower for non-communicable

and chronic diseases vis. a vis. other disease conditions

amongst poorer sections as ignoring minor symptoms/

early signs of chronic diseases and detection bias is

stronger for Non-Communicable Diseases (NCD’s) [21].

Indian evidence evinced that self-reported diagnosed

cases of disease prevalence for NCDs were significantly

higher in most affluent quintile compared with least af-

fluent quintile [59]. In a study conducted in Kerala re-

gion of India [60], it was found that inequality ratio

between poorest and richest quintile for reporting

chronic diseases was twice for all ailments and 2.4 times

for acute ailments highlighting greater inequality in

reporting of NCD’s and chronic conditions. Conversely,

disease prevalence measured using standardized mea-

sures in India for chronic conditions tended to show ei-

ther negative/no association with wealth, indicating

probable under-diagnosis and under-reporting of dis-

eases among lower socio-economic status groups [58].

To encapsulate the argument, it is understood that for

most of the NCD conditions, diagnosis at health facility

is the basis for the knowledge of presence of condition.

This self-reporting, aided by facility-based diagnosis may

transmute to an underestimation amongst poor because

of their relatively low uptake and utilization of health

services and greater likelihood of suffering from

undiagnosed illness. Reporting for infectious disease is

however, more as it is easily observable and experienced

even without formal diagnosis; therefore, influencing

equity considerations depending on epidemiological

profiles of states.

Untreated morbidity in all three study years was esti-

mated to have pro-poor inequality and inequity as mir-

rored in negative values of Erreyger’s concentration

index and Horizontal Inequity index. Although, there

were favourable changes in un-treated morbidity be-

tween three time periods, there still remained consider-

able inequities that were disadvantageous to the poor.

The results are congruous with other studies in Indian

setting where distribution of sampled untreated ailing

person was pro-poor [16, 61]. The reasons cited by the

individuals for not seeking treatment were multifold that

can be understood using Penchansky’s framework of

access and utilization which is embedded in five dimen-

sions i.e. Availability, Accessibility, Affordability, Accept-

ability and Accommodation [62]. In 2004, affordability

(29.62%) and spatial accessibility which is interaction of

accessibility and availability (10.56%) constituted import-

ant barriers to seek treatment. Albeit, health seeking be-

havior was mostly influenced by the reason of not

considering the ailment serious (39.56%). In subsequent

years, there was significant decline in impediment re-

lated to costs and affordability which was 5.99% in 2014

and 5.24% in 2017–18. However, there has been a mer-

curial rise in the proportion of individuals stating that

ailment was not serious to merit care in 2014 (61.94%)

and 2017–18(73.51%). The relative contribution of sup-

ply side barriers such as spatial accessibility declined by

half in 2017–18. Previous literature in Indian context

suggests that financial barriers remained Achilles heel to

seek treatment for poor, whereas, perception of severity

of ailment was prominent reason for richer individuals

[17, 61]. However, demand for healthcare services in re-

cent years which has been driven by perceived disease

severity is also susceptible to inequality gradients stem-

ming from gender, social status and education [63, 64].

It has a serious policy implication as although, health-

seeking behavior is concurrently influenced by demand

and supply side constraints requiring impetus to both

demand and supply; in resource constraint setting, selec-

tion of appropriate interventions such as behavioral

change communication to alter the attitudes embedded

in self-medication at the onset of illness and seeking care

from qualified medical professional only when condi-

tions deteriorate is required. Concomitantly, strengthen-

ing primary healthcare network targeting the socially

and economically disadvantaged needs to be prioritized.

Further, untreated morbidity declined gradually over

the years which can be attributed to interventions and

reforms by Indian government to provide affordable and
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quality care. In the past decade, India introduced many

publicly funded health insurance schemes (PFHIs) like

Rashtriya Swasthya Bima Yojana (RSBY), myriad state

health insurance schemes and more recently Ayushman

Bharat Yojana improving the treatment seeking.

Strengthening public health systems through National

Health Mission has given impetus to care seeking at

public facilities in India. Utilization for ambulatory care

in public facilities increased in 2014 from 2004 by 6%

and further to 4.6% in 2017–18 from 2014. Similar trend

was exhibited for hospitalizations where, public facilities

use increased by 13% from 2004 to 2017–18. Moreover,

latest estimates affirms that poor are going more to the

public facilities as 35.9% from poorest quintile visited

public facilities for outpatient care in 2017–18 as com-

pared to the 19.7% from richest quintile. We therefore,

posit that reforms in public health sector in India con-

tributed in reducing the rates and inequities in untreated

morbidity over the years. However, there is need of

richer datasets than the ones existing if we are to

constitute reliable evidence to inform policy-making.

There are few caveats emanating from nature of data

in this study and results should be interpreted with cau-

tion. Firstly, this dataset doesn’t circumscribe any object-

ive measure of health/vignette schedule making it

difficult to gauge the relative contribution of actual in-

crease in disease burden and subjective perception bias

in the levels of reported illness. Secondly, only individual

and household level determinants were incorporated to

explain self-reported morbidity and untreated morbidity,

whereas, other factors pertaining to health system re-

forms, culture and behavior is not in the preview of this

study due to data constraints. Thirdly, the information

on outcomes and determinants was collected concur-

rently due to cross-sectional design, thus, associations

rather than causal relationships are defined in the study.
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