
© 2015 The Korean Academy of Medical Sciences.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

pISSN 1011-8934
eISSN 1598-6357

Horizontal Inequity in Elderly Health Care Utilization: Evidence 
from India

Against the backdrop of population aging, this paper presents the analysis of need-
standardised health care utilization among elderly in India. Based on nationally 
representative morbidity and health care survey 2004, we demonstrate that the need for 
health care utilization is indeed pro-poor in nature. However, the actual health care 
utilization is concentrated among richer sections of the population. Further, the 
decomposition analysis reveals that income has a very strong role in shifting the 
distribution of health care away from the poor elderly. The impact of income on utilization 
is well-demonstrated even at the ecological-level as states with higher per capita incomes 
have higher elderly health care utilization even as the levels of need-predicted distribution 
across these states are similar. We also find that the distribution of elderly across social 
groups and their educational achievements favours the rich and significantly contributes to 
overall inequality. Nevertheless, contribution of need-related self-assessed health clearly 
favours pro-poor inequality. In concluding, we argue that to reduce such inequities in 
health care utilization it is necessary to increase public investments in health care 
infrastructure including geriatric care particularly in rural areas and underdeveloped regions 
to enhance access and quality of health care for the elderly. 
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INTRODUCTION

The global share of older people (aged 60 yr or over) in world 
population increased from 9.2 percent in 1990 to 11.7 percent 
in 2013 and is projected to reach 21.1 per cent by 2050 (1). In 
absolute terms, the number of older persons (aged 60 yr or over) 
is expected to more than double, from 841 million people in 
2013 to more than 2 billion in 2050. While such remarkable in-
crease in share and number of elderly persons reflects our so-
cial, economic and health achievements but it also poses sev-
eral challenges for countries with inadequate social security 
and restricted fiscal space for welfare programmes. India is one 
such country where population aging is emerging as a major 
concern as both the share and size of elderly population is in-
creasing over time. In 2011, India had an elderly population 
(aged 60 yr or over) of 104 million constituting about 8.6 per 
cent of the total population. However, the elderly population is 
projected to reach 157 million by 2025 and 297 million in 2050 
thus constituting for 11 per cent and 18 per cent of the total pop-
ulation, respectively (2). Clearly, aging can have profound im-
pact on social, economic and political processes in the country 
and therefore concerted research and policy engagements are 
warranted to address the various dimensions of elderly well-
being. 
 Healthy aging is a fundamental aspect of elderly well-being. 

The nationally representative morbidity and health care survey 
of India (3) reports health ailments in about 39 per cent of the 
elderly population (37 percent and 44 percent in rural and ur-
ban areas, respectively). Although, complaints of non-commu-
nicable diseases such as hypertension and diabetes are notable 
but disability-related ailments such as disorders of joints and 
bones, visual, locomotors and hearing disabilities are among 
the most commonly reported ailments among the elderly. How-
ever, with poor provisioning of geriatric care services in India it 
is unlikely that all elderly are able to access and utilize health 
care as per their need. The utilization of health care in accor-
dance with need is a commonly accepted egalitarian principle 
and is expounded under norms of horizontal and vertical equi-
ty (4). While horizontal equity necessitates that “same set of 
health services, of comparable quality should be made available 
to all persons with similar health needs, irrespective of socio-
economic status, ability to pay, social or personal background” 
(5) the complementary norm of vertical equity demands “ap-
propriate unequal treatment of unequals” (6). 
 It may be noted that these concepts are central to measure-
ment and interpretation of health inequities. For example, need 
for health care is likely to be greater among older persons than 
compared to younger ones and can also vary by sex of the per-
son. In fact, health care utilization is significantly influenced by 
both need and non-need related factors. Variables such as age, 
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gender, and self-assessed health are a few indicators that proxy 
need for health care utilization, whereas income and education 
are among the non-need factors that are often correlated with 
health care utilization. Unlike need-based standardization, ad-
justing for non-need factors is also critical to estimate the cor-
relation of the confounding variables (need factors) with health 
conditional on these additional variables. However, several stud-
ies provide imprecise description of health inequities by inter-
preting unstandardised distribution of health and health care 
utilization (7,8). Therefore, to measure inequity, any observed 
inequality in health care utilization must be standardized for 
such differences in need-related factors (6). After standardiza-
tion, any residual inequality in utilization can be interpreted as 
horizontal inequity, which could be pro-rich, pro-poor or equal-
ly distributed across various socio-economic groups. 
 Need-standardized health care utilization is interpreted as 
the distribution that would be expected to be observed, irrespec-
tive of differences in the distribution of need factors across non-
need factors such as income. Despite such relevance, the issue 
has remained a neglected aspect in policy research on elderly 
health and well-being in India or elsewhere. For instance, most 
of the empirical studies on inequalities in elderly health have 
primarily discussed the trends, patterns and differentials in age-
ing cross-classified by social, economic and demographic char-
acteristics (10-15). Although, a few have exclusively focused on 
health status of elderly (8,16-20) but need-standardization was 
seldom emphasized upon. Clearly, an analysis of need-standard-
ized distribution could inform regarding the magnitude of hori-
zontal inequity in health care utilization across dimensions such 
as income, education and social groups. Also, information on 
need-standardized utilization can help to comprehend wheth-
er elderly in need are at least able to receive some health care. 
 With this backdrop, this article aims to examine the need-stan-
dardized distribution of health care utilization by elderly in In-
dia. It also unravels the magnitude of income-related horizon-
tal equity in elderly health care utilization and argues for better 
health care coverage for the vulnerable sections of the popula-
tion. Overall, it is expected that the findings can play a crucial 
role in creating and assessing policies aimed at eliminating the 
health care disadvantages among the elderly population. With 
this motivation, the rest of this article is organized as follows: 
Section 2 elaborates on the data, variables and methods used 
for analyzing the actual and need-expected health care distri-
bution. Section 3 presents the key results with specific focus on 
describing the influence of living arrangement and financial 
dependence on health care utilization. Section 4 discusses the 
major findings and its policy implications particularly in the 
context of universal health care coverage in India. This section 
also reports some of the limitations and suggestions for further 
research. Section 5 concludes. 

MATERIALS AND METHODS

Nationally representative data from Morbidity and Health Care 
Survey (60th round) of India is used for the analysis (3). This 
survey was conducted in 2004 by the National Sample Survey 
Organisation (NSSO), Ministry of Statistics and Programme 
Implementation, Government of India and covered a sample of 
over 73 thousand households (around 47 thousand in rural ar-
eas and 26 thousand in urban areas). Key information on as-
pects of hospitalisation (inpatient) and ambulatory (outpatient) 
care for a reference period of 365 days and 15 days respectively 
was collected through this survey. This article analyses the in-
formation on about 34,831 elderly (aged 60 and above) persons 
with focus on utilization of outpatient and inpatient care servic-
es in the last 15 days. At the outset, we acknowledge that need 
for health care is a rather elusive concept with considerable vari-
ations in its conception, measurement and interpretation (21,22). 
However, despite such intricacies, it is plausible to find reason-
able information that proxy need for health care. For instance, 
demographic, health and morbidity status of an individual are 
most natural alternative (6). Even subjective information such 
as self-assessed health status can be reliably used to reflect need 
for health care in India (23). Therefore, ‘need’ is captured through 
a set of variables reflecting demographic and health status of 
the elderly. The analysis also controls for potential non-need 
factors to estimate the correlation of need variables with health 
care utilization conditional on these variables. The key non-need 
variable is wealth status captured through household monthly 
per capita consumption expenditure (MPCE) quintiles, health 
insurance, and financial independence of the elderly. In addi-
tion, pertinent non-need factors such as education, caste, and 
place of residence are also included in the analysis. The descrip-
tive statistics of these variables are reported in Table 1.
 Regression-based indirect standardization (IS) approach is 
applied to arrive at need-standardised distribution of health 
care utilization (6,24,25). This procedure corrects the actual 
health care utilization distribution by comparing it with the dis-
tribution that would be observed if all elderly had their own 
need status but the same average effects as the entire sample. 
Since information on health care utilization is dichotomous 
(yes = 1 and No = 0) therefore a non-linear (probit) regression 
is used to describe the relationship between the binary health 
care utilization variable, yi, with (i = 1, 2, …, n) need (xj) and non-
need (zk) variables where (j:1, 2, … m) and (k: 1, 2, … l). This pro-
bit specification P(.) is written as follows:

yi = P(α + Σjβjxji + Σkγkzki) + εi

where α is the regression constant, βj and γk are the respective 
parameters for variables (xj) and (zk) with εi as the regression re-
sidual.
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 Using the regression parameters, need-standardized utiliza-
tion (ŷi

IS) is obtained as the difference between actual and need-
expected utilization (ŷi

X) as follows: 

ŷi
IS = yi - ŷi

X + ŷi
mean

Here ŷi
mean is the mean of the predicted health care utilization. 

Need-standardized utilization (ŷi
IS) is interpreted as the distri-

bution of health care utilization that would be observed, irre-
spective of differences in the distribution of the need factors 
across non-need correlates. 
 Following the descriptive analysis, concentration curve (CC) 
and concentration index (CI) are computed to discern the hori-
zontal inequity in health care utilization (25). The CC plots the 
cumulative proportions of the elderly population (ranked by 
socioeconomic status) on the x-axis against the cumulative pro-
portions of (standardized) health care utilization on y-axis. For 
interpretative purposes, if the incidence of health care utiliza-
tion is evenly distributed across socioeconomic spectrum then 
the concentration curve would coincide with the diagonal (line 
of equality); if it is concentrated among higher (lower) income 
groups, then CC lies below (above) the diagonal; and farther 

the CC from the diagonal, greater would be the magnitude of in-
equality. In other words, we can find evidence of horizontal in-
equity if the CC for need-standardized care lies below the diago-
nal.
 Further, horizontal inequity is tested by determining whether 
the standardised utilization is unequally distributed by across 
MPCE distribution. In the literature, probably due to poverty 
concerns, income-related horizontal inequity has received pop-
ular attention (24,26,27). This can be ascertained by computing 
the concentration index (CI) for need-standardised utilization 
(ŷi

IS). CI could be written in many ways including the convenient 
covariance method (25) as follows:

CI = 2*Covariance(ŷi
IS, ri)/ ŷi

mean, 

where ŷi
IS is the need-standardized health care utilization vari-

able whose inequality is being measured, ŷi
mean is its mean, ri is 

the ith individual’s fractional rank in the socioeconomic distri-
bution. CI measures relative inequality and defines equity as a 
situation where the cumulative proportions of standardised 
utilization matches with cumulative population shares. Any 
mismatch between the two sets is defined as inequality. The CI 
ranges between +1 and -1 with zero depicting no inequality and 
large positive (negative) values suggesting disproportionately 
higher concentration of utilization among the rich (poor).
 After obtaining estimates of horizontal inequity, it is of inter-
est to probe further into the association of such inequities with 
key socioeconomic correlates. For this purpose, the computed 
concentration index for unstandardized health care utilization 
is decomposed to know the contributions of need and non-need 
factors. To elaborate, we work with a probit model for health care 
utilization whereby partial effects evaluated at the means are 
used as a linear approximation for this nonlinear model (28). 

yi = αm + Σjβm
jxji + Σkγm

kzki) + ui

where the βm
j and γm

k are the partial effects of each variable treat-
ed as fixed parameters and evaluated at sample means (6). There-
after, the concentration index can be decomposed into the con-
tribution of each determinant, computed as the product of the 
explanatory variable’s elasticity with respect to the determinant 
and the latter’s concentration index as follows:

CI = Σj(Σjβm
jxm

j/ym)Cj + Σk(Σkγm
kzm

k/ym)Ck + GCu/ym

Here an estimate of horizontal inequity can be obtained by sub-
tracting the need contributions in the above decomposition 
equation from the overall unstandardized CI. It may be noted 
that because of linear approximation of the relationship this es-
timate of horizontal inequity will only be similar and not exactly 
equal to the concentration index for need-standardized utiliza-

Table 1. Descriptive statistics of need and non-need variables for elderly, India 2004

Variables Sample (n) Mean Std. Dev. Minimum Maximum

Dependent variable
   Elderly reporting utilization 34,831 0.251 0.433 0 1
Need-related variables

Male, 60-65 yr 34,831 0.181 0.385 0 1
    65-70 yr 34,831 0.141 0.348 0 1
    70-75 yr 34,831 0.094 0.292 0 1
    75-80 yr 34,831 0.039 0.195 0 1
    85 yr & above 34,831 0.045 0.207 0 1
Female, 60-65 yr 34,831 0.181 0.385 0 1
    65-70 yr 34,831 0.149 0.356 0 1
    70-75 yr 34,831 0.092 0.290 0 1
    75-80 yr 34,831 0.036 0.186 0 1
    80 yr & above 34,831 0.041 0.199 0 1
Self-assessed health: Poor 34,831 0.227 0.419 0 1

Non-need variables
Financially independent 34,831 0.335 0.472 0 1
First MPCE quintile 34,831 0.205 0.404 0 1
Second MPCE quintile 34,831 0.189 0.391 0 1
Middle MPCE quintile 34,831 0.232 0.422 0 1
Fourth MPCE quintile 34,831 0.185 0.388 0 1
Highest MPCE quintile 34,831 0.188 0.391 0 1
Health insurance cover 34,831 0.009 0.093 0 1
Illiterate 34,831 0.658 0.474 0 1
Up to primary education 34,831 0.196 0.397 0 1
Secondary education 34,831 0.103 0.303 0 1
Higher education 34,831 0.044 0.204 0 1
Rural 34,831 0.757 0.429 0 1
Urban 34,831 0.243 0.429 0 1
Scheduled tribe 34,831 0.066 0.248 0 1
Scheduled caste 34,831 0.174 0.379 0 1
Other backward classes 34,831 0.398 0.490 0 1
Other social groups 34,831 0.361 0.480 0 1
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tion. However, the advantage of the approach is that it allows 
for a detailed analysis of both need and non-need related fac-
tors to understand the relative importance of each factor. All the 
analysis presented here is weighted as per the instructions avail-
able in NSSO (2006). The analysis is performed in Stata 10.0 sta-
tistical software.

Ethics statement
The present analysis was based on an anonymous public use 
data set with no identifiable information on the survey partici-
pants. The data were obtained from the Morbidity and Health 
Care Survey 2004 conducted by the National Sample Survey 
Organization, Government of India. 

RESULTS

The findings from the nationally representative survey indicate 
that two-thirds of the elderly persons in India are aged below 70 
yr and mostly reside in rural areas (76%). 66% of the elderly are 
illiterate whereas only 20% have received education up to pri-
mary level (up to 5 yr). The distribution of elderly across various 
social and religious groups corresponds with the all-India pat-
tern. For instance, 17%, 7%, and 40% of the elderly are affiliated 
to scheduled caste (SC), scheduled tribes (ST), and other back-
ward classes (OBC) which is similar to their respective share in 
national population. Elderly are more or less equally distribut-
ed across the quintiles of household monthly consumption ex-
penditure (MPCE) for all-India. Most of the elderly reside with 

their family (12% with spouse only, 45% with spouse and other 
members, and 32% with children only). However, 40% of the el-
derly are either widowed or divorced and another 9% are living 
alone (including as inmate of old age home). Financial depen-
dency is a major concern as only one-third of the elderly are self-
dependent and nine percent are supported by spouse. One-half 
of the elderly fully or partly rely on children for economic sup-
port whereas a few depend on grandchildren (2%) and other 
relatives/non-relatives (4%).
 Table 2 shows the actual (unstandardized), need-predicted 
and need-standardized distribution for the probability of an el-
derly reporting at least one visit to a doctor in the last 15 days 
prior to the survey. These probabilities are reported by gender, 
education, MPCE class, social group and place of residence. It 
is noted that actual observed utilization is greater among edu-
cated, richer and advantaged social groups. For example, com-
pared to illiterates, elderly persons with higher education have 
reported 15 per cent higher health care utilization. Similarly, for 
those in the lowest MPCE quintile, the probability of reporting 
utilization is 9.2 percent lower than would be expected on aver-
age given their need, whereas the highest MPCE quintile report 
a probability of utilization that is 15.6 percent higher than ex-
pected. Such wide differences between actual and need expect-
ed utilization is also noted across social groups and in urban areas.
 However, this utilization profile is unstandardized and does 
not account for varying need profile of the elderly population 
across these socioeconomic groups. In fact, the need-predicted 
distribution of health care utilization is noted to favour poor and 

Table 2. Distribution (in %) of actual (unstandardized), need-predicted and need-standardized health care utilization in previous 15 days, India 2004

Parameters Actual Need-predicted Difference Need-standardized

Gender
   Female 25.1 (0.008) 24.6 (0.002) 0.5 (0.007) 24.6 (0.007)
   Male 25.1 (0.008) 23.7 (0.002) 1.4 (0.007) 25.5 (0.007) 
Education
   Illiterate 21.4 (0.006) 24.7 (0.002) -3.2 (0.006) 20.9 (0.006)
   Up to primary education 30.9 (0.013) 23.9 (0.003) 7.0 (0.012) 31.1 (0.012)
   Secondary education 32.7 (0.018) 22.4 (0.004) 10.4 (0.018) 34.5 (0.018)
   Higher education 35.6 (0.028) 21.9 (0.005) 13.7 (0.027) 37.9 (0.027)
MPCE quintile
   Lowest 15.9 (0.010) 25.2 (0.003) -9.2 (0.010) 14.9 (0.010)
   Second 20.8 (0.011) 24.6 (0.003) -3.8 (0.011) 20.4 (0.011)
   Middle 22.7 (0.011) 24.1 (0.003) -1.5 (0.010) 22.7 (0.010)
   Fourth 28.4 (0.013) 23.5 (0.003) 5.0 (0.012) 29.1 (0.012)
   Highest 38.9 (0.014) 23.4 (0.003) 15.6 (0.013) 39.7 (0.013)
Social group
   Scheduled tribe 12.3 (0.016) 22.8 (0.005) -10.6 (0.015) 13.6 (0.015)
   Scheduled caste 21.2 (0.012) 24.7 (0.003) -3.5 (0.012) 20.7 (0.012)
   Other backward classes 23.1 (0.008) 24.2 (0.002) -1.1 (0.008) 23.0 (0.008)
   Others 31.4 (0.009) 24.1 (0.002) 7.3 (0.009) 31.5 (0.009)
Place of residence
   Rural 22.6 (0.006) 24.3 (0.002) -1.7 (0.006) 22.5 (0.006)
   Urban 32.6 (0.012) 23.7 (0.003) 9.0 (0.011) 33.1 (0.011)
All India 25.1 (0.005) 24.2 (0.001) 0.9 (0.005) 25.1 (0.005)

Standard errors in parenthesis.
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vulnerable socioeconomic groups suggesting that these groups 
have greater unmet need for health care (Fig. 1). It is therefore 
observed that the need-standardized distribution shows even 
greater bias favouring the rich, educated and the advantaged 
social groups. As described above, the need-standardized utili-
zation is interpreted as the distribution of health care utilization 
that would be observed, irrespective of differences in the distri-
bution of the need factors across non-need correlates. This need-
standardized distribution also indicates presence of inequities 
in health care utilization across income, education and social 
groups.
 Fig. 2 shows the actual (unstandardized) and need-standard-
ized distribution of health care utilization by major Indian states. 
It is immediately discernible that Jharkhand (9.4 percent) has 
the lowest actual health care utilization among elderly whereas 

Kerala reports the highest utilization (53.3 percent). As such, 
most of the states with low per capita incomes have low health 
care utilization, particularly among the poorer households. This 
can be noted from Table 3 which reports MPCE quintile specific 
distribution of actual and need-standardised distribution. The 
highest actual utilization probability of 61.3 percent is reported 
by elderly population belonging to the richest MPCE quintile in 
Kerala. In most of the states the need-standardized utilization is 
higher than unstandardised utilization thus indicating possible 
horizontal inequities in health care utilization. Also, this sug-
gests that if need-related factors where distributed more equally 
across non-need factors such as income and education then the 
actual utilization would have increased across most of the states.

Fig. 1. Distribution (in %) of actual (unstandardized), need-predicted and need-stan-
dardized health care utilization in previous 15 days by MPCE quintiles, India 2004.

%
 H

ea
lth

 c
ar

e 
ut

ili
za

tio
n

MPCE quintiles

 Lowest Second Middle Fourth Highest

45
40
35
30
25
20
15
10
5
0

Actual
Need-predicted
Need-standardized

Fig. 2. Distribution (in %) of actual (unstandardized) and need-standardized health 
care utilization in previous 15 days, Major Indian states 2004.

%
 P

ro
ba

bi
lit

y 
of

 u
til

iz
at

io
n

Jh
ark

ha
nd

Oris
sa

Chh
att

isg
arh

Utta
ran

ch
al

Biha
r

Raja
sth

an

Mad
hy

a P
rad

es
h

Ka
rna

tak
a

Utta
r P

rad
es

h

Hary
an

a

Ja
mmu &

 Ka
sh

mir

Ta
mil N

ad
u

Guja
rat

Him
ac

ha
l P

rad
es

h
As

sa
m

Mah
ara

sh
tra

An
dh

ra 
Pra

de
sh
Pu

nja
b

Wes
t B

en
ga

l

Ke
ral

a

60

50

40

30

20

10

0

Actual (unstandardized) utilization
Need-standardized utilization

Table 3. Distribution (in %) of actual (unstandardized) and need-standardized health care utilization in previous 15 days by MPCE quintiles, Major Indian states 2004

States
Lowest Second Middle Fourth Highest

Actual IS* Actual IS Actual IS Actual IS Actual IS

Andhra Pradesh 22.0 20.7 24.4 23.3 30.6 30.9 35.7 35.4 49.1 48.9
Assam 22.8 21.1 36.2 36.2 27.7 27.8 33.7 36.5 35.4 35.9
Bihar 8.0 7.9 15.4 14.4 19.1 20.1 16.9 16.9 18.7 20.2
Chhattisgarh 11.5 12.7 9.5 13.0 12.5 12.0 16.8 16.4 33.0 32.8
Gujarat 16.0 17.6 24.8 27.2 22.1 24.3 28.1 30.7 29.4 32.2
Haryana 17.2 16.9 19.6 21.3 13.6 14.4 21.5 23.8 32.3 32.4
Himachal Pradesh 21.7 20.1 21.9 22.9 21.7 23.3 26.6 28.8 36.4 37.4
Jammu & Kashmir 36.5 34.5 18.5 19.2 20.1 19.8 24.2 23.0 26.4 24.4
Jharkhand 3.8 0.6 13.1 12.0 7.8 8.1 16.0 18.0 17.9 19.0
Karnataka 11.1 12.6 19.3 18.5 15.7 16.5 19.0 20.8 32.4 34.9
Kerala 54.4 48.0 44.2 39.0 50.0 44.9 51.4 48.1 61.3 59.1
Madhya Pradesh 13.9 11.8 15.5 17.2 19.7 19.2 22.1 23.6 33.3 33.5
Maharashtra 18.4 18.7 27.4 27.8 26.4 27.2 30.2 31.9 45.6 47.2
Orissa 10.3 9.3 10.4 8.6 12.5 10.3 17.2 14.4 16.0 18.1
Punjab 5.3 4.1 24.3 23.6 25.8 28.4 32.6 33.4 42.2 42.7
Rajasthan 9.9 9.5 11.7 10.7 10.3 10.3 18.8 19.5 31.1 31.2
Tamil Nadu 20.9 22.1 17.0 18.4 18.1 21.4 27.2 30.0 34.9 38.0
Uttar Pradesh 19.1 17.1 19.9 19.5 19.1 19.0 25.5 26.0 32.4 32.6
Uttaranchal 3.9 9.3 1.3 3.6 15.1 14.8 14.4 12.8 28.9 32.5
West Bengal 24.5 20.9 30.5 26.9 33.0 29.5 36.0 35.4 43.8 42.3

Standard errors are not reported here due to space constraints. *IS refers to indirectly standardized estimates of health care utilization.
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 In Fig. 3, we plot the concentration curves (CC) for actual, 
need-predicted and need-standardized utilization for all-India. 
The CC for actual utilization lies below the diagonal (line of eq-
uity) and has a pro-rich bias indicating presence of significant 
income-related inequalities in elderly health care utilization in 
India. Although, the CC need-predicted utilization lies very close 
to the line of equity but it displays a marginal pro-poor bias in 
the distribution of need-predicted health care utilization. Con-
sequently, the CC for need-standardised distribution shows 
even greater pro-rich bias in health care utilization. The con-
centration index (CI) values for the corresponding CCs for all-
India are reported in the last row of Table 4. The (unstandardised) 
concentration index value of 0.172 (standard error: 0.008) fur-
ther confirms a pro-rich distribution of health care utilization. 
The need-expected CI value of -0.016 (std. err. 0.002) informs 
that the need-expected distribution of health care utilization 
should have been more equal with a marginal pro-poor bias. 
Finally, the CI for need-standardised health care utilization also 
referred to as the horizontal inequity index is computed to be 
0.188 (std. err. 0.008) indicating that income-related inequality 
in utilization is pro-rich. Alternatively, a similar value of hori-
zontal inequity index is obtained as the difference between the 
CI for unstandardised (0.172) and need-expected (-0.016) utili-
zation reported above. A positive horizontal inequity index con-
firms the pro-rich bias signifying income-related inequalities in 
health care utilization.
 Table 4 also reports the state-wise concentration index for 
unstandardized, need-predicted and need-standardised elder-
ly health care utilization. Without exception, actual health care 
utilization in all the states has a pro-rich bias. The magnitude of 
such income-related inequalities are very high in Uttarakhand 
(CI: 0.382), Jharkhand (CI: 0.250) and Rajasthan (CI: 0.219). In-
terestingly, as noted by the negative CI values, in most of the 

states the need-predicted distribution has a significant pro-poor 
bias indicating that elderly from poorer households are expect-
ed to be in greater need for health care utilization. The pro-poor 
bias is marginally higher in case of Jharkhand (CI: -0.045) and 
Kerala (CI: -0.031). The CI for need-standardised distribution or 
the horizontal inequity index is therefore significantly positive 
for all the states. These figures also informs that the magnitude 
of horizontal inequity is comparatively higher in Jharkhand (CI: 
0.408), Uttarakhand (CI: 0.308) and Rajasthan (CI: 0.237). Thus 
this state-wise analysis presents the extent to which standard-
ized use is unequally distributed across income. Similarly, Ta-
ble A1 and Table A2 in the appendix also confirm of significant 
horizontal inequities that manifest along the dimension of edu-
cational and social groups.
 Finally, we decompose the concentration index for elderly 
health care utilization in India. The decomposition allows us to 
understand the relative importance of each variable and its dis-
tribution in magnifying horizontal inequity. Given the nature of 
data, we have estimated the probability of health care utiliza-
tion by using a probit model. In this case, we make a linear ap-
proximation to the model using the partial effects evaluated at 
sample means. The detailed decomposition results are present-
ed in Table 5. The partial effects estimated at sample means 
bear expected signs. For instance, the demographic (age and 
sex interactions) variables show that health care utilization in-
creases with age but it declines after reaching higher ages of 85 
and above. Also, elderly reporting poor self-assessed health have 
25 percent higher probability of health care utilization. Non-need 

Fig. 3. Distribution of actual (unstandardized), need-predicted and need-standardized 
health care utilization in previous 15 days by MPCE quintiles, India 2004.
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Table 4. Concentration index for actual (unstandardized), need predicted and need-
standardized health care utilization in previous 15 days, major Indian states 2004

States
CI Unstandardized 

(std. err.)
CI Need-predicted 

(std. err.)

Horizontal inequity CI 
Need-standardized  

(std. err.)

Andhra Pradesh 0.169 (0.025) -0.010 (0.008) 0.180 (0.024)
Assam 0.034 (0.041) -0.034 (0.012) 0.060 (0.037)
Bihar 0.164 (0.048) -0.006 (0.009) 0.175 (0.047)
Chhattisgarh 0.103 (0.074) -0.010 (0.014) 0.109 (0.064)
Gujarat 0.088 (0.039) -0.008 (0.008) 0.086 (0.036)
Haryana 0.147 (0.050) -0.002 (0.012) 0.142 (0.045)
Himachal Pradesh 0.119 (0.044) -0.012 (0.011) 0.123 (0.040)
Jammu & Kashmir 0.032 (0.062) 0.008 (0.018) 0.025 (0.064)
Jharkhand 0.250 (0.072) -0.045 (0.015) 0.408 (0.113)
Karnataka 0.176 (0.041) -0.017 (0.009) 0.186 (0.039)
Kerala 0.052 (0.015) -0.031 (0.007) 0.074 (0.015)
Madhya Pradesh 0.130 (0.043) -0.022 (0.009) 0.161 (0.042)
Maharashtra 0.165 (0.024) -0.014 (0.007) 0.170 (0.022)
Odisha 0.074 (0.060) 0.014 (0.009) 0.049 (0.068)
Punjab 0.146 (0.036) 0.007 (0.011) 0.138 (0.033)
Rajasthan 0.219 (0.048) -0.011 (0.009) 0.237 (0.049)
Tamil Nadu 0.144 (0.029) -0.016 (0.006) 0.143 (0.026)
Uttar Pradesh 0.094 (0.024) -0.018 (0.006) 0.117 (0.023)
Uttarakhand 0.382 (0.083) 0.024 (0.016) 0.308 (0.072)
West Bengal 0.109 (0.023) -0.023 (0.007) 0.137 (0.024)
All India 0.172 (0.008) -0.016 (0.002) 0.188 (0.008)
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factors also share expected associations. For instance, income 
has a positive impact on health care utilization with greater mar-
ginal effects associated with elderly from richest MPCE quintil-
es. Similarly, education also has a favourable impact on health 
care utilization whereas elderly belonging to backward and dis-
advantaged social groups are likely to have lower health care 
utilization. The elasticities associated with each of these need 
and non-need factors is also presented. In case of need-related 
variables, self-assessed health is relatively elastic and indicates 
over 23 percent increase in chances of utilization if elderly re-
port poor health. In case of non-need factors, income has the 
highest elasticity and thus is a major determinant of elderly health 
care utilization. Interestingly, primary education is found to 
have greater elasticity than other educational categories. The 
concentration index for each of the explanatory variables are 
also reported and shows a pro-poor bias (negative CI values) in 
case of need-related factors whereas greater pro-rich inequali-
ties (positive CI values) are noted for non-need factors.
 The contribution of each of these variables to the unstandard-
ized concentration index is reported in the last two columns of 
the table (also see Fig. 4). These contributions are obtained as 
the product of the explanatory variable’s elasticity with respect 
to the determinant and the latter’s concentration index. Over-

all, the contribution of need-related variables is negative indi-
cating that if utilization were determined by need alone, it would 
be pro-poor. The aggregate contribution of all non-need factors 
is 11.6 percent of the unstandardized concentration index. In 
fact, all of this contribution is due to only one variable of self-
rated health as other need variables (age and sex) have low elas-
ticity and are more or less equally distributed across income 
quintiles. Interestingly, the pro-poor push rendered by the need 

Table 5. Probit model based contributions to Concentration index (unstandardized) and horizontal inequity index for health care utilization in previous 15 days, India 2004

Variables Partial effects          95% Conf.         Int. Elasticity CI (x/z) Cont. to CI % Cont.

Need factors
Male, 65-70 yr 0.026 0.025 0.026 0.015 -0.019 -0.0003 -0.2
   70-75 yr 0.038 0.038 0.039 0.014 0.009 0.0001 0.1
   75-80 yr 0.060 0.060 0.061 0.009 0.050 0.0005 0.3
   85 yr & above -0.019 -0.020 -0.019 -0.003 0.041 -0.0001 -0.1
Female, 60-65 yr -0.001 -0.001 0.000 -0.001 -0.022 0.0000 0.0
   65-70 yr 0.006 0.006 0.007 0.004 -0.031 -0.0001 -0.1
   70-75 yr 0.043 0.043 0.044 0.016 -0.004 -0.0001 0.0
   75-80 yr 0.026 0.026 0.027 0.004 0.074 0.0003 0.2
   80 yr & above -0.008 -0.009 -0.008 -0.001 0.094 -0.0001 -0.1
Self-assessed health: Poor 0.254 0.254 0.255 0.230 -0.088 -0.0202 -11.7
Subtotal (Need) -0.0200 -11.6

Non-need factors
Financially independent -0.041 -0.041 -0.041 -0.054 0.091 -0.0050 -2.9
Second MPCE quintile 0.061 0.060 0.061 0.046 -0.436 -0.0198 -11.5
Middle MPCE quintile 0.078 0.077 0.078 0.072 -0.077 -0.0056 -3.2
Fourth MPCE quintile 0.142 0.141 0.142 0.105 0.384 0.0402 23.3
Highest MPCE quintile 0.225 0.225 0.226 0.169 0.903 0.1528 88.7
Health insurance cover 0.101 0.100 0.102 0.004 0.701 0.0025 1.4
Up to primary education 0.065 0.065 0.065 0.051 0.137 0.0070 4.0
Secondary education 0.060 0.060 0.061 0.025 0.429 0.0106 6.1
Higher education 0.052 0.051 0.053 0.009 0.785 0.0071 4.1
Urban 0.004 0.004 0.005 0.004 0.535 0.0023 1.3
Scheduled tribe -0.101 -0.102 -0.101 -0.027 -0.239 0.0064 3.7
Scheduled caste -0.036 -0.037 -0.036 -0.025 -0.195 0.0049 2.9
Other backward classes -0.031 -0.031 -0.031 -0.049 -0.085 0.0042 2.4
Subtotal (Non-need) 0.2075 120.4
Residual -0.0152 -8.8

CI (Unstandardized) 0.1723 100.0
Horizontal inequity index 0.1923

All the partial effects are significant at 99 percent. Pseudo R2 = 0.0903; Unweighted N = 34,831.

Fig. 4. Contributions (in %) to concentration index for health care utilization in last-15 
days, India 2004.
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variables is more than offset by the direct effect of non-need 
factors including income, education and social groups. In fact, 
if need were distributed equally, the direct effect of these non-
need factors would produce a concentration index 20.4 percent 
greater than the observed CI for unstandardized utilization. 
 The decomposition results also facilitate estimation of hori-
zontal inequity as it can be obtained by subtracting the need 
contributions (-0.020) in the decomposition from the overall 
unstandardized CI (0.172). Thus the horizontal inequity index 
yields a value of 0.192. It may be noted that this estimate of hori-
zontal inequity marginally differs from the estimate of 0.188 that 
is reported in Table 3 and is caused due to assumed linear ap-
proximation for the probit model. However, it is reassuring that 
the difference is negligible as compared to possible anomalies 
associated with some nonlinear models (6,29). Nevertheless, 
both the techniques of estimating horizontal inequity indicate 
that for given need, elderly belonging to the better-off sections 
of the society have greater utilization of health care services in 
India. The analysis also establishes that the assumption of great-
er concentration of illness among the poor is justified thou gh the 
need-predicted concentration is relatively lower than expected. 

DISCUSSION AND CONCLUSION

It is widely acknowledged that health inequity and health in-
equalities are two related but distinct concepts. The latter is an 
empirical construct referring to differences in health status be-
tween different groups whereas the former is a normative con-
cern focusing on those inequalities that are judged to be unjust 
or unfair because they result from socially derived processes 
(30-32). Despite such conceptual understanding, most of the 
studies fail to provide an apt description of health distribution 
and instead (unknowingly) confuse interpretation of health in-
equalities with health inequities (33). Particularly, studies on 
elderly health and health care seldom appreciate such intrica-
cies (8,34). It is obvious that with increasing age there would be 
a greater need for health care. However, such age-related differ-
ences (or any need-related differences) cannot be simply iden-
tified as health inequities. In fact, a few studies explicitly identi-
fy it as a problem related to data availability and interpretation 
of health inequities (9). In this context, this study contributes by 
providing the analysis of need-standardised health care utiliza-
tion by elderly in India.
 The results confirm that income-related inequities and in-
equalities in health care utilization are a prominent concern for 
elderly well-being. In particular, results reveal of huge socioeco-
nomic inequalities in health care utilization that favours the rich 
and the advantaged sections of the elderly population. While it 
is suggested that any distribution of health care that is not pro-
poor reflects horizontal inequity (9) but it may be noted that the 
magnitude of such inequities can be higher than what is observ-

ed through unstandardized analysis. In fact, in the Indian con-
text the reports of any ailments during the last 15 days (prior to 
the survey) also display a pro-rich bias and require need-stan-
dardization. For instance, only 22.6 percent of the elderly in low-
est MPCE quintile report of ailing during the last 15 days as com-
pared to 43.2 percent from the highest quintile. The concentra-
tion index value for such reporting is 0.123 (0.109, 0.136). Clear-
ly, not only utilization but also reporting of ailments displays a 
pro-rich bias whereas it is expected that sickness will be concen-
trated among the poorer sections.
 This study effectively demonstrates that the need for health 
care utilization is indeed pro-poor in nature. Also, with a CI val-
ue of -0.015 (-0.019, -0.011), we find that the need-predicted 
distribution of ailing is pro-poor in nature. Given such pro-poor 
nature of need-distribution, it is no surprise that the need-stan-
dardized distribution of health care utilization reveals an even 
greater magnitude of inequity than compared to the unstan-
dardized estimates. The decomposition analysis reveals that in-
come has a very strong role in shifting the distribution away 
from the poor. The distribution of elderly across social groups 
and their educational achievements also favour the rich and 
significantly contribute to overall inequality. Although, contri-
bution of age-sex related factors to overall inequality is more or 
less negligible but poor self-assessed health clearly favours pro-
poor inequality. Urban residency and health insurance also 
have a small role in engendering income-related inequality in 
health care utilization. The impact of income on utilization is 
well-demonstrated even at the macro-level. For example, Fig. 5 
shows that states with higher per capita net state domestic prod-
uct (PCNSDP) tend to have higher elderly health care utiliza-
tion even as the need-predicted distribution across these states 
is more or less similar (or marginally in favour of poorer states).
 To some extent, India’s experience is similar to that of Mexico 
where insurance is a major driver of pro-rich inequalities in health 
care utilization (35). This situation of non-need driven health 
care utilization is a major concern for India and it is likely that 

Fig. 5. Association of actual utilization and need-predicted utilization with state per 
capita NSDP, Indian states 2004.
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this problem is not unique to elderly population but also is com-
mon among non-elderly persons. This is in sharp contrast to 
the experience of countries such as Brazil and the United States 
where need-standardized health care utilization is found to be 
pro-poor in nature (26,27). In fact, in Brazil health care utiliza-
tion is becoming more equal over time and much of these im-
provements are associated with better health policies. Clearly, 
India has to learn from the policies and approaches from sever-
al other countries and should display greater socio-political will-
ingness to achieve health equity.
 To reduce such inequities it is necessary to increase public 
investments in health care infrastructure including geriatric 
care particularly in rural areas and underdeveloped regions to 
enhance access and quality of care. Since horizontal inequity is 
rampant along the dimensions of gender, education and caste 
therefore utilization by females, illiterates and lower caste (SC, 
ST and OBC) should be improved through strategies and ap-
proaches bearing a non-discriminatory social outlook. This also 
implies targeting contextual effects that have direct relevance 
for elderly well-being and cannot be discussed in isolation with 
structural factors including economic history, infrastructure 
and socio-political background. In this regard, expansion of the 
formal sector and policies for elderly social security provisions 
are key areas for engagement in an expanding market economy 
with huge informal sector (36).
 It is worrisome to note that elderly population in India does 
not have adequate insurance provisions. Although, in recent 
years the coverage of insured population may have increased 
due to several national (such as Rashtriya Swasthya Bima Yoja-
na) and subnational policy initiatives (such as Arogyashree Sch-
eme) but high out of pocket health care expenditure in the pri-
vate sector remains a formidable concern. Besides, it increases 
the risk of catastrophic health care expenditure even among 
better-off households which therefore may refrain from invest-
ing in elderly health (37). Moreover, utilization above expected 
profile (over-medicalisation) may have implications for costs 
and resource allocations but amidst highly privatised tertiary 
care sector this issue has not received adequate policy attention. 
Clearly, all such determinants can intensify health inequalities 
whereby a majority of the elderly population may fail to enjoy 
the good health that is biologically possible. In view of such in-
tricacies, strengthening policies for universal health care cover-
age is a pragmatic way forward to enhance elderly well-being.
 Also, with demographic and epidemiological transition, it is 
necessary to increase awareness among the vulnerable social 
groups and enhance their capacity to assess health care needs 
related to non-communicable diseases. Specifically, the role of 
information campaigns increases manifold because of massive 
illiteracy among elderly and other disadvantaged socioeconom-
ic groups. Such initiatives, however, should be accompanied by 
expansion of the public health sector through nation-wide health 

care programmes. Even though the National Rural Health Mis-
sion (NRHM) has improved the supply side situation in the last 
decade but specific institutional provisions for geriatric care are 
warranted. In this regard, notable efforts by the Indian system 
of medicine, Non-Governmental Organizations (NGOs), and 
Accredited Social Health Activists (ASHAs) as visible under NR-
HM offers vital insights for envisioning strategies to promote 
‘healthy ageing’. Presumably, improvements in recruitment and 
retention policies for human resources (specialists, doctors and 
community health workers) would also constitute one compo-
nent of the solutions. However, so far there are no encouraging 
signs that would signify preparedness or policy intention to en-
hance elderly well-being (36).
 In concluding, three limitations are worth highlighting. First, 
it must be noted that the analysis assumes that vertical equity 
norm is satisfied and that the quality and quantity of care receiv-
ed by elderly is in accordance with their need. However, there 
can be considerable violation of the equity norms as several el-
derly persons can perhaps receive inadequate health care for 
various reasons. Second, the estimates of horizontal inequity 
are sensitive to the need variables included in the analysis. In 
this regard, it is important that scope for using better proxy vari-
ables for analyzing need-standardized health care utilization. It 
is also worthwhile to note that the estimates could differ with 
the type of linear approximation of the nonlinear model and 
deserves further research attention. Third, the available data for 
ageing research in India is often a byproduct of health surveys 
with different motivations (such as reproductive health or health 
care expenditure) and provides limited information to proxy 
need for health care. Hence, it would be useful to entail a ‘symp-
toms approach’ consisting of non-technical questions about 
health status and medical care to understand health care need 
(38). Needless to say, quality data and information can go a long 
way in supporting policy research and policy decisions for el-
derly well-being. 
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Appendix Table A1. Distribution (in %) of actual (unstandardized) and need-standardized health care utilization in previous 15 days by social groups, major Indian states 2004

States
Scheduled tribe Scheduled caste Other backward classes Others

Actual IS* Actual IS Actual IS Actual IS

Andhra Pradesh 19.9 20.5 27.0 25.5 29.9 29.4 39.9 39.7
Assam 23.3 23.8 20.8 20.9 31.4 32.2 34.0 34.2
Bihar 3.6 -5.4 15.1 13.9 11.7 12.2 16.9 17.0
Chhattisgarh 8.1 10.9 25.3 22.9 11.1 12.5 30.2 27.8
Gujarat 11.0 12.8 31.8 32.7 22.0 24.6 31.6 34.6
Haryana 0.0 7.7 16.3 15.5 25.3 27.1 22.2 23.6
Himachal Pradesh 20.0 21.8 20.4 22.9 28.7 28.7 29.3 30.3
Jammu & Kashmir 4.8 5.0 16.7 12.0 25.9 27.9 24.7 24.5
Jharkhand 6.7 8.5 3.3 -0.2 9.6 7.5 15.3 16.2
Karnataka 21.3 23.6 9.7 9.2 19.0 20.4 21.1 22.4
Kerala 35.2 36.7 48.6 43.4 53.9 49.3 33.7 37.0
Madhya Pradesh 10.3 10.3 18.0 17.3 18.9 19.0 23.7 23.1
Maharashtra 20.3 21.7 16.6 16.5 24.7 25.9 40.7 41.8
Orissa 6.8 6.8 12.9 11.2 12.5 10.9 12.7 10.7
Punjab 0.0 5.9 30.2 30.7 26.8 28.5 37.8 38.8
Rajasthan 7.2 9.3 10.5 10.5 16.1 15.4 20.5 20.6
Tamil Nadu 0.6 2.8 17.8 20.5 25.3 27.8 17.9 16.4
Uttar Pradesh 6.5 11.1 21.2 21.1 20.6 19.3 24.8 25.4
Uttaranchal 24.5 30.7 14.5 18.2 5.0 7.2 14.3 15.2
West Bengal 15.0 16.3 30.5 28.2 30.7 26.5 36.5 33.8

Standard errors are not reported here due to space constraints. *IS refers to indirectly standardized estimates of health care utilization.
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Appendix Table A2. Distribution (in %) of actual (unstandardized) and need-standardized health care utilization in previous 15 days by education, major Indian states 2004

States
Illiterate Up to primary Up to secondary Higher

Actual IS* Actual IS Actual IS Actual IS

Andhra Pradesh 26.6 25.9 46.1 46.7 48.4 47.3 53.9 52.9
Assam 31.5 31.0 32.1 33.7 19.2 19.0 32.5 35.3
Bihar 13.1 12.4 12.7 13.2 17.6 20.4 13.1 15.9
Chhattisgarh 11.9 13.3 11.8 14.6 6.3 1.4 37.9 33.2
Gujarat 23.0 25.0 30.7 34.0 27.1 29.1 36.3 41.1
Haryana 21.5 22.1 24.5 26.5 21.9 25.4 20.0 22.7
Himachal Pradesh 24.5 25.1 29.7 32.1 33.1 37.1 37.3 43.5
Jammu & Kashmir 23.4 21.5 29.7 30.2 17.3 21.4 23.6 25.8
Jharkhand 7.8 6.5 4.3 2.3 22.9 25.8 14.9 14.6
Karnataka 15.4 16.0 25.6 26.6 21.7 25.4 44.2 46.1
Kerala 52.0 45.2 54.9 51.4 51.7 51.6 53.4 54.2
Madhya Pradesh 16.4 15.8 25.0 25.9 25.1 26.3 23.5 24.8
Maharashtra 27.9 28.4 31.4 32.0 38.2 40.9 44.1 48.0
Orissa 10.6 8.5 12.3 12.1 18.5 18.6 7.5 13.4
Punjab 33.4 33.4 35.4 37.6 35.4 38.6 19.0 25.4
Rajasthan 13.6 13.3 19.9 20.7 21.1 21.3 34.1 33.8
Tamil Nadu 18.5 20.8 30.9 33.6 38.6 42.3 31.2 35.1
Uttar Pradesh 21.0 19.9 21.0 21.9 27.5 29.0 31.3 33.8
Uttaranchal 12.0 12.6 9.0 10.7 18.8 22.2 30.9 36.8
West Bengal 30.2 26.7 36.3 33.1 37.8 37.6 45.5 46.8

Standard errors are not reported here due to space constraints. *IS refers to indirectly standardized estimates of health care utilization.


