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ARTICLE INFO ABSTRACT

Keywords: The wealth index based on household assets and amenities is been increasingly used to explain economic var-
Wealth index iations of health outcomes in the developing countries. While the variables used to compute the wealth index are
Health

easy to collect and time- and cost-effective, the wealth index tends to have an urban bias, uses arbitrary
weighting, does not provide per capita measures and is a poor measure of inequality. We used micro data from
two of the large-scale population-based surveys, the Longitudinal Ageing Study in India, 2017-18 and the India
Human Development Survey, 2011-12 that covered over 42,000 households each and collected data on
household consumption, assets and amenities in India. We examined the variations and inequality in health
estimates by consumption per capita and asset-based measures in India. Descriptive statistics, logistic regression
model, concentration index, and concentration curve were used in the analyses.

We found a weak association between monthly per capita consumption expenditure (MPCE) and wealth index
in both the surveys. Some of the health conditions such as hypertension, cataract, refractive error, and diabetes
tended to be underestimated in the bottom 40% of the population when economic well-being was measured
using the wealth index compared to consumption. Socio-economic inequality in health outcome, inpatient and
outpatient health services were underestimated when measured using the wealth index than when measured
using MPCE.

We conclude that economic gradients of health by consumption and wealth index are inconsistent and that per
capita consumption predicts health estimates better than the wealth index. It is recommended that public health
research using population-based surveys that provide data on consumption and wealth index use per capita
consumption to explain economic variations in health and health care utilization. We also suggest that the future
rounds of the health surveys of National Sample Survey and the National Family and Health Surveys include an
abridged version of the consumption schedule to predict better economic variations in health and health care
utilization in India.
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1. Introduction index, to explain economic variations and inequalities in health out-

comes and health care utilization. While the variables used in the wealth

In the last two decades, large-scale population health surveys from
developing countries have bridged the data gap in many health and
socio-economic variables. Among others, the Demographic Health Sur-
veys (DHSs) have contributed immensely to research, knowledge, pro-
gram, policy, and public life in many countries. The DHSs and other
health surveys used an asset-based index, popularly known as the wealth
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index are easy to collect and time- and cost-effective, the wealth index
tend to have an urban bias, uses arbitrary weighting, does not provide
per capita measures, is a poor measure of inequality, and is a proxy for
living standards (Joseph et al., 2018; Lindelow, 2006; Mohanty, 2009).
To address some of the limitations, the methodology of computing the
wealth index has been modified over time, by computing rural and

E-mail addresses: sanjayiips@yahoo.co.in, sanjay@iipsindia.ac.in (S.K. Mohanty), sksingh31962@gmail.com (S.K. Singh), santoshiips88@gmail.com
(S.K. Sharma), kajori.b2012@gmail.com (K. Banerji), racharya@popcouncil.org (R. Acharya).

https://doi.org/10.1016/j.ssmph.2022.101258

Received 15 December 2021; Received in revised form 29 August 2022; Accepted 2 October 2022

Available online 4 October 2022

2352-8273/© 2022 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nec-nd/4.0/).


mailto:sanjayiips@yahoo.co.in
mailto:sanjay@iipsindia.ac.in
mailto:sksingh31962@gmail.com
mailto:santoshiips88@gmail.com
mailto:kajori.b2012@gmail.com
mailto:racharya@popcouncil.org
www.sciencedirect.com/science/journal/23528273
https://www.elsevier.com/locate/ssmph
https://doi.org/10.1016/j.ssmph.2022.101258
https://doi.org/10.1016/j.ssmph.2022.101258
https://doi.org/10.1016/j.ssmph.2022.101258
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

S.K. Mohanty et al.

urban specific indices (Johnston & Abreu, 2016; Rutstein, 2008). Some
population-based surveys collect data on household consumption as
well, along with household assets and amenities.

The association between the wealth index and consumption is not
consistent across countries (Filmer & Pritchett, 2001; Poirier et al.,
2020; Sahn & Stifel, 2003; Vyas & Kumaranayake, 2006). In general, an
asset-based index is a weak predictor of per capita adult consumption
expenditure (Filmer & Scott, 2008; Howe et al., 2008, 2009; Lindelow,
2006; Montgomery et al., 2000; Ucar, 2015). The correlation coefficient
of the wealth index and consumption expenditure varies from 0.34 in
Nepal (Filmer & Pritchett, 2001) to 0.77 in Papua New Guinea (Filmer &
Scott, 2012) to 0.84 in Mexico (McKenzie, 2005) to 0.94 in Nicaragua
(Filmer & Scott, 2012). In a study in Zambia, only 46% of households
were classified in the same tertile of consumption expenditure and asset
index (Boccia et al., 2013). In Turkey, the agreement of asset index,
consumption expenditure, and income was found to be high for the
lowest and the highest quintiles and poor for the other quintiles (Ucar,
2015). Poverty estimates were lower when estimated with asset-based
measures as compared to consumption expenditure in Ethiopia and
Malawi (Foreit & Schreiner, 2011, pp. 1-21).

A systematic review of 64 studies suggested that urban-rural dis-
parities are higher when measured with wealth indices compared to
income and consumption measures (Poirier et al., 2020). Health esti-
mates differ significantly when measured using rural and urban specific
wealth indices (Mohanty, 2009). In Vietnam, wealth quintiles were
found to be correlated with low birth weight, education level, and
occupation (Vu et al., 2011). Health estimates and health care utilization
are lower when economic condition is measured using the wealth index
compared to consumption expenditure (Lindelow, 2006; Srivastava &
Mohanty, 2010). Studies suggest that compared to the wealth index,
income predicts a higher variation in health outcomes (Fink et al., 2017;
Joseph et al., 2018). Compared to household consumption and income,
wealth index in some countries shows higher health inequalities (Lin-
delow, 2006; Opuni et al.,, 2011; van Leth et al,, 2011). In Kenya,
compared to consumption expenditure, the wealth index revealed
higher inequalities in urban areas and smaller inequalities in rural areas
(Chuma & Molyneux, 2009). A study of 19 countries suggested that, on
average, inequalities in child malnutrition were higher when measured
by consumption expenditure than by wealth index; however, the dif-
ference in the inequalities as estimated by both the measures was
reasonably small (Wagstaff & Watanabe, 2003).

India has a long history of collecting consumption data through the
National Sample Survey (NSS). The NSS collected detailed and abridged
version of the consumption schedule in various rounds of surveys. The
abridged version of consumption schedule has been integrated into some
rounds of health, migration, and related schedules to explain the eco-
nomic gradient. The India Human Development Survey (IHDS) and the
recently conducted Longitudinal Ageing Study in India (LASI) also used
an abridged version of the consumption schedule. Besides questions on
household consumption, asset-based questions were also asked in both
IHDS and LASI. However, the consumption schedule has not been
incorporated in NFHSs on the grounds of being lengthy, time-
consuming, and costly. On the other hand, in growing economies, the
variables used in the construction of the wealth index are becoming a
household necessity and are increasingly available in the population
(Booysen et al., 2008; Chuma & Molyneux, 2009; Mohsena et al., 2010;
Nwaru et al., 2012; Rohner et al., 2012). It is not clear how true are the
economic differentials derived from the wealth index and consumption
expenditure of the same households. For a large and heterogeneous
country like India with a strong record of collecting consumption
expenditure data, understanding the consumption and asset gradient of
health estimates is useful for population-based surveys and
evidence-based policy. We believe that the wealth index and consump-
tion measures are fundamentally distinct and that each set produces
inconsistent health estimates. Besides, the variables used in the con-
struction of wealth index are accumulated over time while household
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consumption is of more of current in nature. We hypothesize that the
asset-based index does not capture the true economic variation in health
outcome and health care utilization in India. Accordingly, the specific
objectives of this paper are to examine the variations and inequality in
health estimates by consumption per capita and asset-based measures in
India. The research questions that we intend to address are: “Are con-
sumption and asset-based index gradients of health estimates similar in
India?” and “To what extent does economic inequality in health out-
comes vary by asset-based and consumption-based measures?”

2. Materials and methods
2.1. Data

We used the unit data from two large-scale population-based sur-
veys, namely, the Longitudinal Ageing Study in India (LASI), wave 1,
conducted during 2017-18, and the second round of the India Human
Development Survey (IHDS), conducted during 2011-12. Both were
large-scale, representative surveys and canvassed variables of our in-
terest, that is, household consumption, assets and household amenities,
and a set of health variables. While LASI covered extensive range of
biomarkers, specific to individuals aged 45 years and older and their
spouses, IHDS included all age groups and covered the maternal and
child health and self-reported health. A brief description of the data
structure of both the surveys is given below.

LASI is a nationally representative study on the health, economic and
social wellbeing of older adults (45+) and their spouses in India. LASI
has the distinction of being the largest-ever study, worldwide, with a
representative sample of 72,250 individuals and 42,949 age-eligible
households across all states and union territories of India except Sik-
kim (data orf Sikkim was not available at the time of submission of this
paper). LASI used a multistage stratified area probability cluster sam-
pling design in the selection of the sample households. The consumption
schedule was an abridged version, covering about 40 questions on food,
clothing, education, and health care in various reference periods. Data
on food expenditure was collected for a reference period of seven days,
while data on non-food expenditure was collected for reference periods
of 30 days and 365 days. The survey included a set of questions on
household’s non-financial assets (23), financial assets, household ame-
nities (water, sanitation, cooking fuel, electricity), housing (type of
material used for floor, roof and wall, number of rooms) and land
holding. The assets based questions (non-financial) included in LASI
were similar to those included in NFHS-4/IHDS-2. Along with self-
reported health and functional health, LASI measured blood pressure,
grip strength, spirometry, and visual impairment and collected dry
blood samples (DBS). The details of the sampling procedure, the in-
strument, and the findings of the survey are available in the national
report (IIPS et al., 2020).

IHDS-2 is a population-based survey that collected comprehensive
information on household consumption, assets, and income along with
individual information on health and health care utilization. The details
of the sampling procedure, the instrument, and the findings of the sur-
vey are available in the national report (Desai & Vanneman, 2011).
IHDS-2 covered 204,568 individuals from 42,152 households across 28
Indian states and 5 union territories except Andaman & Nicobar Islands
and Lakshadweep. The consumption questions were abridged versions
of those used by the National Sample Survey Organization (NSSO,
2013). The questions on household consumption (food and non-food)
collected in IHDS-2 were similar to those used in LASI but do vary in
reference period. The questions relating to food consumption had a
reference period of 30 days in IHDS-2 compared to 7 days in LASIL
Questions on non-food expenditure had a reference period of 30 days
and 365 days in both the surveys. We standardized the expenditure to 30
days and derived a measured referred to monthly per capita consump-
tion expenditure (MPCE) for comparison between the two surveys. The
IHDS-2 used a set of 33 variables to collect information on assets along
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with household amenities such as type of house, toilet facility, source of
water, cooking fuel, etc similar to LASI. Table S1 presents availability of
health outcome and health care utilization along with consumption and
income data derived from LASI and IHDS2. We refer IHDS-2 and IHDS
interchangeably in this paper.

2.2. Variables

2.2.1. Outcome variables

A set of self-reported and measured health variables were used as
outcome variables in the analyses.

Health outcome: Hypertension, vision impairment, body mass
index (BMI), diabetes, heart disease, and self-rated health were used as
health outcome variables.

Health care utilization: Inpatient and outpatient services, both
collected in LASI and IHDS, along with a set of variables pertaining to
maternal and child care (antenatal care, institutional delivery, and child
immunization) that were covered in IHDS but not in LASI, were used as
outcome variables. Data on inpatient health care was collected for a
reference period of 365 days in both the surveys. The reference period
for outpatient visit was 30 days in IHDS and the last visit in LASI.

2.2.2. Independent variables

MPCE and wealth index were the two main independent variables in
the analysis. MPCE was derived by dividing the total consumption
expenditure of a household by the number of household members. Food
and non-food expenditures were standardized to a 30-day reference
period. The wealth index was computed from household assets, housing,
and household amenities by using the principal component analysis
(PCA) separately for rural and urban areas and then combined as rec-
ommended by DHS (Filmer & Pritchett, 2001; Rutstein & Kiersten, 2004;
Rutstein, 2015). Cronbach a was used to examine the reliability of the
variables used in the construction of the wealth index. The mean,
standard deviation, and the factor score of variables used in construction
of the wealth index is shown in Table S2. The other independent vari-
ables used were age, sex, educational attainment, caste and religion of
head of household, place of residence and household size.

2.3. Methods

2.3.1. Descriptive analysis

We used descriptive analyses to examine the variations in health
estimates by MPCE and wealth quintiles. Spearman’s’ rank correlation
coefficient was estimated to understand the association between the
wealth index and MPCE. Kappa statistics was used to determine the
extent of agreement or disagreement between MPCE and the wealth
index. The MPCE was truncated at the 1st and the 99th percentile at the
lower and upper levels respectively. We also standardized MPCE and the
wealth index and plotted the cumulative probability distribution func-
tion (CDF). The standardization of MPCE and the wealth index was done
using the formula given below:

Xi =Xonin
Xmax - Xm[n (1)
2.3.2. Regression analyses

Ordinary least squares (OLS) regression was used to understand the
association between the wealth index and MPCE. Binary logistic
regression was used to examine the odds of health outcome and health
care utilization by MPCE quintile and wealth quintile. The set of socio-
demographic variables controlled in the regression were age, sex, edu-
cation, place of residence, caste, household size, and states.

2.3.3. Concentration curve and concentration index
To measure the differential in the socioeconomic inequality in health
estimates and health care utilization by the wealth index and MPCE,
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concentration index and concentration curve (CC) were used. The con-
centration curve plots the cumulative proportion of the population
ranked on living condition (MPCE/wealth index) against the cumulative
population by health variables and varies between —1 and +1. A con-
centration curve above the line of inequality shows a pro-poor while one
that lies below the line of equality shows pro-rich (O’Donnell et al.,
2008).

2.3.4. Sensitive analyses

As a sensitive analysis, we estimated most of the health outcome and
health care utilization by using adult equivalent per capita consumption
expenditure (APCE). We used the standard equivalent scale that adjust
for household age composition and household size to consumption
expenditure. A weight of 0.5 was assigned to children under 15 years
and a weight of 1 to adult 15 years and above, as done in previous Indian
studies (Pandey et al., 2018). The following equation was used for
determining the adult equivalent size

AE;=(A;+0.5C)"7 )

Where A; is the number of members aged 15+ in the ith household.
C; is the number of children aged 0-14 years.
And AE; is the adult equivalent scale of ith households

Adult equivalent per capita consumption expenditure = Total consumption
expenditure of a household/ Adult equivalent scale of the household 3)

3. Results
3.1. Association between MPCE and wealth index

Table 1 presents the sample profile of the LASI and IHDS surveys. The
average household size was 4.8 in IHDS and 4.6 in LASI. The MPCE was
%1889 in IHDS and 2967 in LASI. Non-food consumption expenditure
accounted three-fifths of MPCE in IHDS and for about a half in LASI. The
proportion of SCs/STs and Hindus was almost similar in both the sur-
veys. The gini index of MPCE was 0.37 in LASI and 0.41 in IHDS. The
distribution of most of the variables and the factor loadings of the var-
iables were broadly similar for LASI and IHDS (Table S2). These were
also similar in NFHS-4 (table not shown), indicating that the variables in
the three surveys had a comparable variance and covariance structure).

Fig. S1 presents the percentage of households owning consumer
durables and household amenities in LASI and IHDS. The distribution of
many of the variables was higher in the LASI compared to IHDS. Fig. 1(a)
and (b) compare the cumulative distribution function (CDF) of nor-
malised MPCE and the wealth index from LASI and IHDS-2 respectively.
The CDF of the wealth index was below the CDF of MPCE in most part of
the distribution, suggesting that both the measures were distinct in both
the surveys. For example, the cumulated probability of the normalised
score below the threshold of 0.2 was 0.1 in the case of wealth index
compared to 0.6 in case of MPCE. The patterns of CDF based on MPCE
and the wealth index were also similar from LASI and IHDS. The in-
ferences drawn from plotting the CDF of MPCE and the wealth index
were similar when we used the adult equivalent per capita consumption
expenditure (APCE) and the wealth index from the same surveys
(Fig. S2).

Table 2 presents the distribution of households according to MPCE
quintiles and wealth index quintiles in the LASI and IHDS surveys. If all
the households were classified in the same quintile using both of the
measures, the vertical cells would have been 100%. However, we found
that, about 33% households were in the poorest quintile in terms of both
MPCE and the wealth index in the LASI survey, while 67% were mis-
classified. Similarly, of all the households in the poorer MPCE quintile,
only 23% were in the poorer wealth quintile, which suggests a weak
overlap of consumption and wealth index. The pattern of
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Table 1

Descriptive statistics of sample households and individuals as obtained from LASI, 2017-18, and IHDS-2, 2011-12.

SSM - Population Health 19 (2022) 101258

LASI, 2017-18 IHDS-2, 2011-12
Rural Urban Total Rural Urban Total
No. of households 27,576 15,373 42,949 27,579 14,573 42,152
No. of individuals 46,534 25,716 72,250 1,35,118 69,450 2,04,568
Average HH size 4.7 4.4 4.6 4.8 4.7 4.8
Median age 30.3 31.2 30.5 25.0 28.0 26.0
MPCE (95%CI) (Rs) 2543 [2501-2586] 3944 [3888-4000] 2967 [2932-3001] 1588 [1568-1607] 2541 [2501-2582] 1889 [1870-1908]
Median MPCE(Rs) 2040 3009 2287 1183 1936 1376

Non-food expenditure (95%CI) (Rs)
Non-food expenditure as a share of MPCE

1193 [1153-1233]
46.9

2103 [2066-2140]
53.3

1468 [1438-1500]
49.5

905 [887-923]
57.0

1656 [1619-1694]
65.2

1143 [1125-1160]
60.5

Mean number of assets 5.1 7.8 6.0 12.2 19.7 14.6
Mean years of schooling 7.0 8.9 7.9 6.8 10.4 8.0
SC/ST (%) 34.7 16.9 29.1 34.8 20.9 30.4
Hindu (%) 83.1 76.9 81.1 84.4 79.0 82.6
Gini Index of MPCE 0.363 0.359 0.374 0.389 0.397 0.409
(a) LASI, 2017-18 (b) IHDS-2, 2011-12
@ @
@ @
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Table 2

Fig. 1. Cumulative probability distribution function of MPCE and wealth index from LASI, 2017-18, and IHDS-2, 2011-12.

Percent distribution of MPCE quintile by wealth quintile in LASI, 2017-18, and

IHDS-2, 2011-12.

LASI, 2017-18

MPCE quintile

Wealth quintile Q1 Q2 Q3 Q4 Q5
Poorest 33.3 21.1 16.7 11.4 7.3
Poorer 24.3 23.0 19.3 16.8 11.6
Middle 19.1 22.0 20.6 19.4 16.6
Richer 14.8 18.8 21.7 26.0 21.5
Richest 8.6 15.2 21.8 26.4 43.1
Total Percent 100.0 100.0 100.0 100.0 100.0
N 10,841 10,007 8611 7383 6107
IHDS-, 2011-12

MPCE quintile
Wealth quintile Q1 Q2 Q3 Q4 Q5
Poorest 42.4 24.7 16.1 9.9 5.1
Poorer 25.4 25.8 21.1 16.5 9.3
Middle 16.3 21.8 23.0 21.8 17.8
Richer 11.7 18.3 22.2 23.9 23.3
Richest 4.2 9.4 17.5 27.9 44.5
Total Percent 100.0 100.0 100.0 100.0 100.0
N 11,098 9533 8092 7170 6236

misclassification was similar in the IHDS survey. The extent of
misclassification was relatively lower at the lower and upper ends of the
distribution. By considering the distribution across all the households
we found that 33% households were placed in the same quintile in both
MPCE and the wealth index in 2011-12 and 29% were so by 2017-18
((Table S3(a)).

The correlation coefficient of MPCE and the wealth index was 0.44
(0.50 for rural areas and 0.53 for urban areas) in IHDS and 0.29 (0.34 for
rural areas and 0.33 for urban areas) in LASI (Table 3). The Kappa sta-
tistics was 0.15 in IHDS; 0.17 for rural areas and 0.20 for urban areas. It

Table 3
Correlation coefficient, Kappa statistics of MPCE and wealth index and regres-
sion result of consumption expenditure and wealth index in India.

LASI, 2017-18 IHDS-2, 2011-12

Rural Urban Total Rural Urban Total

Spearman’s rank 0.337 0.328 0.294  0.496 0.525 0.439

correlation of wealth

index and MPCE
Kappa statistics of 0.098 0.106 0.091 0.172 0.204 0.146

wealth index and

MPCE
Agreement (%) 27.82 28.47 27.13 33.75 36.35 31.7
Coefficient” 0.107  0.103 0.116  0.151 0.171 0.158
R? 0.135  0.121 0.189 0.288  0.315 0.359

@ OLS regression with consumption expenditure as dependent variable and
wealth index as independent variable.
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was 0.09 in LASI; 0.010 for rural areas and 0.11 for urban areas sug-
gesting weak agreement between consumption and wealth measures. On
regressing MPCE (dependent variable) on the wealth index (indepen-
dent variable) from IHDS, we found that 36% variation in MPCE is being
explained by wealth index. Similarly, from the LASI, 19% variation in
MPCE could be explained by the wealth index. The results were similar
when the analyses were carried out using APCE and the wealth index
(Table S3 (b)).

3.2. Variations in health estimates by MPCE and wealth index

Fig. 2 presents the age and sex adjusted prevalence of hypertension
by MPCE and the wealth index percentiles from LASI survey. Hyper-
tension is defined as having systolic blood pressure of 140 or more or the
diastolic blood pressure of 90 or more or as being on medication for
hypertension or ever been diagnosed with hypertension by a medical
professional. The results suggest that the prevalence of hypertension in
the bottom half of the population was higher when households were
ranked by MPCE than by the wealth index percentiles. On the other
hand, the prevalence was relatively lower at the higher percentile when
the households were ranked by MPCE than the wealth index percentile.
Figs. 3 and 4 presents the adjusted prevalence of inpatient visits con-
trolling for age, sex, education, residence, marital status, living
arrangement, religion, caste, working status (currently working),
smoking status (currently smoking), history of chronic diseases, and
health insurance, as estimated from the LASI and IHDS surveys respec-
tively. The adjusted prevalence of inpatient visits as derived from LASI
survey increased consistently from 4.3% in the poorest quintile to 10.3%
in the richest quintile while it was not consistent in terms of the wealth
quintiles. A similar pattern was observed in the IHDS survey; with visit
for inpatient care increases consistently from 3.7% in the poorest MPCE
quintile to 9.4% in the richest MPCE quintile and no systematic pattern
in the case of the wealth quintile. The prevalence of hypertension by the
APCE quintile in both the surveys showed as pattern similar to that of
the MPCE quintiles (Fig. S3, Fig. S4).

Table 4 presents the health estimates (measured and self-reported)
by the MPCE and wealth quintiles from the LASI and Table 5 presents
these estimates from IHDS. We observed that most of the health out-
comes are consistent when households were ranked by MPCE than by
the wealth index. In the LASI survey, the inpatient care (unadjusted)
increased consistently from 4.3% in the poorest MPCE quintile to 11.8%
in the richest MPCE quintile, whereas it did not show a consistent
pattern by the wealth quintile. When compared with the wealth quintile,
we did not find a similar pattern of health estimates The prevalence of
hypertension increased with increase in both MPCE and wealth

55.0

50.0

45.0

40.0

35.0
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quintiles, but the gradient was relatively higher for the poorest, poorer
and middle quintiles when households were classified by the MPCE
quintiles compared to the wealth quintiles. The pattern was similar for
hypertension without medication and hypertension with medication.
The prevalence of underweight (BMI<18.4) decreased systematically by
both MPCE and wealth quintiles, but the gradient was higher in the
middle, richer and richest quintiles when classified by the MPCE
quintile.

The estimates of self-reported health outcomes- such as eye prob-
lems, cataracts, refractive error, high blood pressure/hypertension,
diabetes, and cardiovascular diseases were higher for the poorest,
poorer and middle quintiles when households were classified by MPCE
than by the wealth index. For example, reporting of eye or vision
problem was 38.2% in the poorest MPCE quintile compared to 32.5% in
the poorest wealth quintile. Similarly, it was 43.3% in the poorer MPCE
quintiles compared to 41.6% in the poorer wealth quintiles (Table 4).
Table S4 present these estimates by APCE quintiles and shows a similar
pattern. The health estimates also differed considerably by the MPCE
and wealth quintiles in the IHDS survey (Table 5). The estimates of self-
reported high blood pressure, diabetes and cardiovascular disease in the
poorest and poorer quintiles were lower when households were ranked
in terms of the wealth index than MPCE quintiles.

The information on institutional delivery and antenatal care was
collected only in IHDS and not in LASI. Table 5 also presents the esti-
mates of Institutional delivery by both consumption and wealth quin-
tiles using IHDS data. The estimates were relatively higher for the
poorest, poorer, and middle quintiles when households were classified
by the MPCE quintile compared to the wealth quintile. The pattern was
similar for the utilization of other maternal care services such as ante-
natal care, post-natal care, and child immunization. The estimates of
maternal care were lower for the poorest, poorer and middle quintiles
when measured using wealth quintiles than the MPCE quintiles. For
childhood stunting and underweight, the estimates were higher for the
poorest and the poorer quintiles when using the wealth index than
MPCE. Child wasting did not show any specific pattern, whether in terms
of MPCE or the wealth quintile. Table S5 present these estimates by the
APCE quintiles and shows a similar pattern.

3.3. Inequality in health estimates by MPCE and wealth index

We have estimated the concentration indices and plotted the con-
centration curve for a set of health services and health outcome (Table 6)
using the LAST and IHDS surveys. Fig. 5 presents the concentration curve
of inpatient and outpatient care based on MPCE and the wealth index
based on the LASI survey. The concentration curve for inpatient visits by

30.0

1 357 9111315171921232527293133353739414345474951535557596163656769717375777981838587899193959799
s M[PCE e Wealth index

Fig. 2. Age and sex adjusted prevalence of hypertension (%) by MPCE and wealth percentile, LASI, 2017-18.
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Richer Richest

® Wealth Index = MPCE
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Fig. 3. Adjusted* prevalence of inpatient visits (%) by MPCE and wealth quintile, LASI,2017-18.
*Adjusted to age, sex, education, residence, living arrangement, religion, caste and health insurance.
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Fig. 4. Adjusted prevalence of inpatient visits (%) by MPCE and wealth quintile, IHDS-2,2011-12.
*Adjusted to age, sex, education, residence, living arrangement, religion, caste and health insurance.

MPCE and the wealth index lay below the line of equality; however, the
curve was farther away from the line of inequality when households
were ranked by MPCE than the wealth index. The inferences drawn from
MPCE and the wealth index were consistent, but the degree varied. The
concentration index of inpatient visit was 0.192 based on MPCE, while it
was 0.036 based on the wealth index. For outpatient services, the con-
centration curve based on MPCE and the wealth index also lay below the
line of equality, but the inequality was greater when households were
ranked by MPCE than the wealth index (Fig. 5). The concentration index
of outpatient care was 0.029 based on MPCE, while it was 0.004 based
on the wealth index (Table 6). The findings suggest that the use of both
inpatient and outpatient care was pro-rich both on MPCE and wealth
index; the gradient in inequality however was higher in terms of MPCE
than the wealth index. The pattern was true for CVDs and diabetes as
well (Fig. 5). Similar patterns of inequality in inpatient and outpatient
services were observed in the IHDS survey. The concentration index of
inpatient and outpatient visits based on MPCE were 0.200 and 0.125
respectively, whereas they were 0.039 and 0.082 respectively based on
the wealth index (Table 6). The pattern of concentration indices was
similar when derived using APCE (Table S6).

The prevalence of cardiovascular diseases (CVD) and diabetes, when
measured by consumption as well as by the wealth index, was also pro-

rich, and this finding was consistent for both the LASI and the IHDS
surveys. However, the inequality in CVDs and diabetes was concentrated
in the richer households when households were ranked by the wealth
index, but was not so when ranked by MPCE.

The prevalence of institutional delivery and antenatal care by MPCE
and the wealth index was pro-rich, and the findings were consistent. The
concentration index suggests that the inequality in maternal care was
similar whether the households were ranked by the wealth index or by
MPCE. For example, the concentration index was 0.126 for institutional
delivery based on MPCE, while it was 0.143 according to the wealth
index (Table 6).

3.4. Consumption and asset gradient of health estimates

Table 7 and Table 8 present the results of the binary logistic
regression model for selected health outcomes and health services for
India using the LASI and IHDS surveys respectively. All the models were
controlled for age, sex, education, residence, caste, religion, marital
status, living arrangement, working status (currently working), smoking
status (currently smoking), history of chronic diseases, health insurance,
and states. The likelihood of receiving inpatient services increased with
the increase in the MPCE quintile, while it was not so with the wealth
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Table 4
Health estimates by MPCE and wealth quintile, LASI, 2017-18.
Poorest Poorer Middle Richer Richest
Wealth Index MPCE Wealth Index MPCE Wealth Index MPCE Wealth Index MPCE Wealth Index MPCE

Inpatient care 6.0 4.3 6.7 5.4 7.1 6.4 7.6 7.6 7.4 11.8
Outpatient care 50.6 56.3 58.0 57.7 59.5 57.2 60.2 58.8 59.9 57.6
Measured Prevalence
Hypertension without medication 26.7 29.3 29.0 29.5 29.2 29.5 32.0 29.7 33.0 31.6
Hypertension with medication 32.0 35.8 36.6 38.1 38.1 39.3 45.0 41.0 50.0 46.9
Body Mass index
Underweight (<18.4) 37.4 27.9 26.2 24.5 19.0 20.9 11.4 17.1 6.6 11.1
Normal (18.5-24.9) 53.3 53.1 55.1 52.1 55 51.7 50.8 51.7 40.9 46.5
Overweight and Obese (>25.0) 9.3 19.1 18.7 23.4 26 27.5 37.8 31.2 52.5 42.4
Self-Reported Measures
Eye or vision problem 32.5 38.2 41.6 43.3 45.6 46.5 53.2 50 60 53.8
Cataract 12.2 12.9 11.9 13.3 12.6 12.8 14.0 13.4 14.7 12.6
Glaucoma 2.0 1.8 1.7 1.9 2.2 1.8 1.8 2.0 1.8 2.0
Refractive error 20.8 25.9 30.6 31.6 34.3 35.1 40.5 37.6 47.5 42.8
Diabetes 4.2 7.9 6.8 8.6 10.2 10.5 15.5 12.5 20.4 17.3
Cardiovascular diseases 18.0 21.4 24.7 25.0 26.8 28.6 33 30.3 39.0 36.0
Asthma 4.7 4.0 4.4 4.1 4.3 3.9 3.6 4.2 4.6 5.5
Arthritis 7.1 7.1 9.0 8.6 9.4 8.5 9.1 9.0 9.4 10.8
Cancer 0.3 0.4 0.6 0.4 0.5 0.5 0.7 0.7 0.7 1.0
At least one NCDs 31.4 35.6 40.4 40.7 44 43.2 48.8 46.8 54.6 52.6

*Cardiovascular diseases includes hypertension, chronic heart diseases, and stroke.

**At least one NCD was made from combining hypertension, diabetes, cancer, chronic lung disease, chronic heart diseases, stroke, and arthritis.

Table 5

Health estimates by MPCE and wealth quintile, IHDS-2, 2011-12.

Poorest Poorer Middle Richer Richest
Wealth Index MPCE Wealth Index MPCE Wealth Index MPCE Wealth Index MPCE Wealth Index MPCE

Inpatient care 5.6 3.7 5.9 4.7 7.4 5.6 6.8 7.2 6.6 10.4
Outpatient care 22.4 18.9 21.5 22.2 25.0 25.0 27.8 27.5 315 33.3
Cataract 5.3 4.1 4.4 4.0 4.1 4.2 4.4 4.5 3.9 5.2
Hypertension 35 5.3 5.2 6.8 8.8 9.0 12.5 10.3 15.5 13.5
Diabetes 1.1 2.5 2.3 4.0 5.2 5.2 7.6 6.6 11.4 8.9
Cardiovascular diseases 4.1 6.2 6.2 8.0 10.6 10.2 14.3 11.9 17.6 15.9
Cancer 0.16 0.11 0.19 0.13 0.16 0.16 0.28 0.15 0.23 0.42
Asthma 4.4 2.7 3.0 3.0 2.9 2.9 2.3 2.9 2.0 3.1
Institutional delivery 45.3 53.6 58.8 63.8 71.9 72.8 81.6 75.6 88.8 87.6
4 + ANC Visits 25.0 39.9 43.0 46.4 54.3 53.2 63.2 58.7 69.5 69.3
PNC within 2 days 76.7 71.9 70.7 71.5 67.5 70.6 68.3 68.4 70.6 70.4
Child full immunization 35.0 41.2 44.8 47.5 51.1 51.6 55.8 53.3 62.4 55.0
Stunting 63.2 60.0 57.3 53.7 53.7 50.6 47.7 46.1 39.8 41.8
Wasting 15.6 18.0 17.9 15.3 16.2 15.6 15.3 13.2 13.4 13.2
Underweight 49.2 46.1 40.8 38.4 39.0 34.0 32.4 30.2 24.8 26.6

Table 6

Concentration index (95% CI) of health estimates and health care utilization by wealth index and MPCE, LASI, 2017-18 and IHDS-2, 2011-12).

LASI, 2017-18 IHDS-2, 2011-12

Wealth Index

MPCE

Wealth Index

MPCE

Inpatient
Outpatient

Eye or vision problem

0.036(0.020,0.053)
0.004(0.0003, 0.008)

0.121(0.115,0.125)

0.192(0.176, 0.208)
0.029(0.025,0.033)

0.098(0.094,0.103)

0.039(0.020,0.058)

0.082(0.073,0.090)

0.200(0.181,0.219)
0.125(0.116,0.133)

Hypertension 0.153(0.145,0.160) 0.129(0.121,0.136) 0.289(0.273,0.304) 0.242(0.226,0.257)
Diabetes 0.296(0.284,0.308) 0.224(0.211,0.236) 0.389(0.369,0.410) 0.318(0.297,0.338)
CVD 0.146(0.139,0.153) 0.123(0.116,0.131) 0.281(0.267,0.295) 0.243(0.229,0.257)
Asthma 0.001(-0.022,0.021) 0.057(0.036,0.077) —0.160(-0.189, —0.132) —0.013(-0.041,0.016)
Arthritis 0.057(0.043,0.071) 0.084(0.070,0.099) - -

Cancer 0.091, (-0.020,0.201) 0.327(0.217,0.438)

Institutional delivery
Four or more ANC visits

0.142(0.083,0.201)

a

0.227(0.168,0.285)

0.143, (0.141,0.146)
0.184(0.180,0.189)

0.126(0.123,0.129)
0.148(0.144,0.153)

2 Not available.

index (Table 7). In LASI, the adjusted odds ratio (AOR) for inpatient
services in the richest quintile was 2.97 [95% CIL: 2.65-3.32] in the
richest MPCE quintile compared to 1.08 [95% CIL: 0.94-1.23] in the

richest wealth quintile. With respect to high blood pressure (HBP),
cardiovascular diseases (CVD), and diabetes, the AORs were higher and
significant for both MPCE and wealth quintiles. However, the AORs
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(a) Inpatient care visits (LASI, 2017-18) (b) Outpatient care visits (LASI, 2017-18)
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(c) CVD (LASI, 2017-18) (d) Diabetes (LASI, 2017-18)
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Fig. 5. Concentration curves of inpatient care, outpatient care, CVD and diabetes by wealth index and MPCE in India, LASI, 2017-18.

Table 7
Logistic regression odds ratios of health estimates by wealth quintile and MPCE quintile, LASI, 2017-18.

Inpatient [AOR (95% CI)] Outpatient [AOR (95% CI)] Hypertension [AOR (95% CI)] CVD [AOR (95% CI)] Diabetes [AOR (95% CI)]

Wealth Quintile

Poorest

Poorer 1.028(0.92,1.15) (1.25,1.43) . *(1.25,1.43)

Middle 1.092(0.98,1.22) (1.41,1.61) 1.513*%*%(1.42,1.62)

Richer 1.127*%(1,1.27) 1.415%**(1.33,1.5) 1.866***(1.74,2) 1.872%**(1.75,2.01) 2.463%%%(2.2,2.76)
Richest 1.075(0.94,1.23) 1.597%%%(1.49,1.71) 1.979**%(1.83,2.14) 1.994***(1.85,2.15) 2.929%*%%(2.6,3.3)
MPCE Quintile

Poorest

Poorer 1.250***(1.11,1.41) 1.274%%%(1.21,1.34) 1.179***(1.11,1.25) 1.171%*%(1.1,1.24) 1.184***(1.08,1.3)
Middle 1.519%*%(1.35,1.7) 1.316%**(1.25,1.39) 1.373**%(1.29,1.46) *%%(1.28,1.45) 1.395%%*(1.28,1.52)
Richer 1.812%%%(1.62,2.03) 1.500%%*(1.42,1.58) 1.571***(1.48,1.67) 1.559***(1.47,1.66) 1.623%%%(1.49,1.77)
Richest 2.968*%**(2.65,3.32) 1.650***(1.56,1.75) 1.770***(1.66,1.89) 1.797***(1.69,1.91) 1.999%**(1.83,2.19)

Note: Adjusted for age, sex, education, residence, caste, religion, marital status, living arrangement, currently working, currently smoking, history of chronic diseases,
health insurance, and states.

were similar for the wealth quintile and MPCE quintiles in both the

surveys. For instance, the AOR for hypertension was 1.98 [95% CI:

1.83-2.14] in the richest wealth quintile compared to 1.77 [95% CI:
1.66-1.89] in the same MPCE quintile (Table 7). Similarly, in the case of
outpatient services, the AOR increased significantly from the poorer
quintile to the richest quintile in the case of both MPCE and the wealth
quintiles, the gradient being higher in the case of MPCE quintile
compared to the wealth quintile in both the LASI and the IHDS surveys
(Table 8).

4. Discussion and conclusions

Research and evidence-based policy on the economic gradient of
health in India is increasingly derived from the wealth index. The wealth
index, based on a set of consumer durables and household amenities, is a
proxy for household economic well-being and not a direct economic
variable like consumption expenditure. The wealth index is based on
variables that are stock and accumulated over time while consumption is

a period construct and more recent in nature. It is not known as to what
extent the economic gradient is similar based on the wealth index and
household consumption. Some of the large-scale population-based
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Table 8
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Logistic regression odds ratios of health estimates by wealth quintile and MPCE quintile, IHDS-2, 2011-12.

Inpatient [AOR (95% CI)] Outpatient [AOR (95% CI)]

Hypertension [AOR (95% CI)]

CVD [AOR (95% CI)] Diabetes [AOR (CI 95%)]

Wealth Quintile

**%(1.28,2.26)
(1.76,3.14)
(2.5,4.6)

*(2.47,4.81)

1.724%**%(1.33,2.23)
2.332%%%(1.79,3.04)
3.34 (2.53,4.43)
3.533**%(2.6,4.81)

2.529%**(1.53,4.18)
3.483%**(2,11,5.75)
4.675***(2.78,7.86)
7.688%%%(4.49,13.17)

Poorest

Poorer 1.061(0.85,1.33) 1.197%**(1.05,1.36)
Middle 1.223(0.96,1.56) 1.256***(1.09,1.45)
Richer 1.101(0.83,1.45)

Richest 1.053(0.76,1.46)

MPCE Quintile

Poorest

Poorer 1.101(0.86,1.41) 1.186*%(1.04,1.35)
Middle 1.495%*%(1.18,1.9) 1.492 1.31,1.7)
Richer 2.048***(1.62,2.59) 1.605***(1.4,1.84)
Richest 2.483%%%(1.95,3.17) 2.122%%%(1.85,2.44)

1.189(0.94,1.5)

1.717%**(1.38,2.14)
1.537***(1.22,1.93)
2.249%**(1.79,2.82)

1.208*(0.97,1.5)

1.686***(1.37,2.07)
1.638***(1.32,2.02)
2.306***(1.86,2.85)

1.271(0.92,1.75)
1.458*%(1.06,2)
1.957*%**(1.44,2.66)
2.392%*%(1.76,3.26)

Note: Adjusted for age, sex, education, residence, caste, religion, marital status, currently working, currently smoking, health insurance, and states.

health surveys such as the IHDS and the LASI do collect data on the
health variables along with household consumption and wealth index.
In this context, this paper examines the asset and consumption gradient
of health estimates in India using micro data from IHDS and LASI. The
followings are the salient findings of the paper.

First, with a few exceptions, the factor loading, that is, the weights of
the variables used in the construction of the wealth index were broadly
similar in LASI and IHDS suggesting a similar variance and covariance
structure for the variables in these surveys The mean value of asset
distribution and MPCE was higher in LASI than IHDS as the former was
conducted five years later than IHDS and covered households with at
least one member aged 45 year or older. The CDF plots of normalised
wealth index as derived from the LASI and IHDS surveys were similar.
The CDF plot was also similar for MPCE from both these surveys. Sec-
ond, we found a weak association between MPCE and the wealth index
in both the surveys (LASI and IHDS). This was also true for both rural
and urban areas across India. Over three-fifths of households were
misclassified across the MPCE and wealth quintiles in both the surveys.
The Kappa statistics of the wealth index and MPCE confirmed weak
agreement in both the surveys. The CDF plot of wealth index and MPCE
derived from both the survey were quite different suggesting the ranking
of households based on asset and household consumption does not yield
similar results. These findings suggest that the wealth index and MPCE
are two distinct measures of households. Third, health care utilization,
such as inpatient care increases linearly when households were ranked
based on per capita consumption whereas it did not show any pattern by
wealth index in either of the survey. The use of inpatient services was
higher among the richer households; this finding is consistent with
literature. However, the pattern was not consistent by the wealth index
in either of the surveys. The prevalence of hypertension based on the
wealth index was underestimated for the bottom half of the population
compared to when measured using MPCE in both of the surveys. Fourth,
the extent of inequality in inpatient and outpatient care was higher
when households were ranked by MPCE than by the wealth index. The
concentration curves also confirmed that the use of inpatient and
outpatient services was pro-rich and had a higher gradient based on
MPCE than the wealth index in both the surveys. The inequality in CVD,
diabetes, vision problem, arthritis, and cancer were higher when
households were ranked by the wealth index than by consumption in
both the surveys. These findings suggest that socio-economic inequality
in health care utilization is underestimated when measured using the
wealth index compared to MPCE.

Our result on the weak association between MPCE and wealth index
is consistent with the available literature (Filmer & Scott, 2008; Howe
et al., 2008, 2009; Lindelow, 2006; Ucar, 2015). The wealth index
merely records the presence or absence of assets/amenities in house-
holds and does not take into account monetary valuation. Besides, it
assigns weights to each variable based on PCA, which has little theo-
retical significance and possibly leads to inconsistent health gradient.

The misclassifications of consumption and wealth quintile may be
because of the fact that in this globalised economy, with an increase in
development and urbanisation, the variables used in the wealth index
have become household necessities and are increasingly available and
accessible to the population. MPCE, by contrast, is a stable and reliable
measure of household economic wellbeing. It has been extensively used
to measure poverty, inequality, and living standard worldwide including
India. Our findings of consistent increase in the use of inpatient care
with the increase in MPCE quintile compared to the wealth index un-
derscore the better predictability with the use of MPCE than the wealth
index. Previous studies suggest higher inpatient visits among the
economically better-off households,; we found a similar pattern using
MPCE but not the wealth index (Joseph et al., 2018; Lindelow, 2006).
Hypertension showed a stronger gradient with MPCE than the wealth
index, reaffirming the inability of the wealth index to predict the health
outcomes better than MPCE. Our findings regarding inconsistent health
estimates using the wealth index and consumption are in line with those
found in other countries (Filmer & Scott, 2012; McKenzie, 2005).
Considering consumption as the gold standard, the wealth index tends to
underestimate the disease burden among the poor. It also un-
derestimates inequality in many of the health variables compare to
consumption per capita.

Protecting the poor and the vulnerable has been the cornerstone of
health policy, which invariably uses the wealth index. Unfortunately,
the wealth index does not have the ability to define the poverty line and
does not segregate the poor. Our results confirm wealth index as a poor
predictor of health care utilization and health outcomes compared to
consumption. Both LASI and IHDS have demonstrated that collecting
consumption data is very much possible in health/socio-economic sur-
veys and that it provides reliable estimates.

What are the implications of these findings? We put forward
following implications based on our results. First, it is recommended
that public health research and evidence-based policy that use
population-based surveys that provide data on both household con-
sumption and the wealth index use the former instead of the latter to
explain economic variations in health outcomes and health care utili-
zation. This is so because the wealth index found to be a poor predictor
of health and socio-economic inequality in the population. Second, we
recommend the integration of an abridged version of the consumption
schedule in the forthcoming health surveys conducted by the National
Sample Survey and NFHS. It may be mentioned that data on consump-
tion expenditure has been collected regularly by the National Sample
Survey (NSS), the official statistical system in India, for the last six de-
cades and forms the basis for estimating the extent of poverty and
inequality in the country. Both abridged and detailed versions of con-
sumption data have been collected in various rounds of NSS. Surpris-
ingly, the NSS-based health surveys have not integrated an abridged
version of the consumption schedule. The NSS health surveys use a
single question on consumption expenditure, which tends to produce
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unreliable estimates. The average time taken to collect information on
consumption data using an abridged version of the consumption
schedule in LASI was about 11 min, and the estimates were robust.
Besides, data from the NFHSs has been extensively used for research and
evidence-based policy at the national, state and local level. The richness
of the data, the technical proficiency, the ease of accessibility, and the
contemporary relevance of these surveys have resulted in their global,
national, regional, and local acceptance. The NFHS instruments have
been regularly revised to comprehensively capture the health and
wellbeing of the population and have incorporated several innovations
on biomarkers to provide robust health estimates. However, they do not
include the consumption schedule on the pretext of time constraint and
length of the survey instrument. We suggest integrating an abridged
consumption schedule in the NFHS survey as that will help us under-
stand the true economic differential in health outcome in India. Inte-
grating a consumption schedule in the surveys would make it possible to
derive poverty-based estimates and the catastrophic health expenditure
on institutional delivery. We believe that estimating the true wealth of a
household is more challenging than estimating household income or
household consumption. Finally, the variables used for estimating the
wealth index need to be relooked. Some of the variables used in the
wealth index are obsolete now (for example transistor) whereas some
asset tends to accumulated over the life time. Future research may focus
on the use, utility and methods of computing wealth indices to better
capture the economic gradient in health and health care utilization.

To conclude, the economic gradient of health, as estimated by per
capita consumption and the wealth index, are inconsistent in India.
Health care utilization — such as inpatient and outpatient care, institu-
tional delivery, four or more ANC visits, and full immunization - is
better predicted by the MPCE than the wealth index. Inequality patterns
derived from the wealth index are underestimated compared to those
derived from MPCE. It is about time that consumption data began to be
collected, for it is myth that a consumption survey is time consuming
and the data is more difficult to obtain.

Ethics

This study is based on secondary data, and is available in public
domain for research purpose. Therefore, no ethical approval was
required from any institutional review board.
Funding

This paper was written as part of DataQi project of the Population
Council funded by Bill & Melinda Gates Foundation (grant #
OPP1194597). The views expressed herein are those of the authors and
do not necessarily reflect the official policy or position of the Bill &
Melinda Gates Foundation and/or Population Council.
Conflict of interest

The authors declare that they have no conflict of interest.

Author statement

Conceptualisation: SKM, Data Analyses: SKM, SS, KB; First Draft:
SKM, SKS, Comments and edit: RA, SKS, KB.

Data availability
Data used in this paper is publicly available.
Acknowledgement

The authors would like to acknowledge the support from National
Data Quality Forum (NDQF) in providing feedback to initial draft of the

SSM - Population Health 19 (2022) 101258
paper and Ms. Roshni Subramanian for her editorial support.
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.ssmph.2022.101258.

References

Boccia, D., Hargreaves, J., Howe, L. D., De Stavola, B. L., Fielding, K., Ayles, H., &
Godfrey-Faussett, P. (2013). The measurement of household socio-economic position
in tuberculosis prevalence surveys: A sensitivity analysis. Jan International Journal of
Tuberculosis & Lung Disease, 17(1), 39-45. https://doi.org/10.5588/ijtld.11.0387.

Booysen, F., van der Berg, S., Burger, R., Maltitz, M. Von, & Rand, G Du (2008). Using an
asset index to assess trends in poverty in seven Sub-Saharan African countries. World
Development, 36(6), 1113-1130. https://doi.org/10.1016/j.worlddev.2007.10.008

Chuma, J., & Molyneux, C. (2009). Estimating inequalities in ownership of insecticide
treated nets: Does the choice of socio-economic status measure matter?. Mar Health
Policy and Planning, 24(2), 83-93. https://doi.org/10.1093/heapol/czn050.

Desai, S., Vanneman, Reeve, & National Council of Applied Economic Research. (2011-
2012). India human development survey-II (IHDS-II). ICPSR36151-v2. Ann Arbor, MI:
Inter-university Consortium for Political and Social Research. https://doi.org/
10.3886/ICPSR36151.v2 [distributor], 2015-07-31.

Filmer, D., & Pritchett, L. H. (2001). Estimating wealth effects without expenditure data-
or tears: An application to educational enrollments in states of India. Demography, 38
(1), 115-132.

Filmer, D., & Scott, K. (2008). Assessing asset indices. The World Bank. https://elibrary.
worldbank.org/doi/pdf/10.1596/1813-9450-4605.

Filmer, D., & Scott, K. (2012). Assessing asset indices. Feb Demography, 49(1), 359-392.
https://doi.org/10.1007/513524-011-0077-5.

Fink, G., Victora, C. G., Harttgen, K., Vollmer, S., Vidaletti, L. P., & Barros, A. J. D.
(2017). Measuring socioeconomic inequalities with predicted absolute incomes
rather than wealth quintiles: A comparative assessment using child stunting data
from national surveys. American Journal of Public Health, 107(4), 550-555.

Foreit, K., & Schreiner, M. (2011). Comparing alternative measures of poverty: Assets-based
wealth index vs. Expenditures-based poverty score. Measure Evaluation & Carolina
Population Center.

Howe, L. D., Hargreaves, J. R., Gabrysch, S., & Huttly, S. R. (2009). Is the wealth index a
proxy for consumption expenditure? A systematic review. Journal of Epidemiology &
Community Health, 63, 871-877.

Howe, L. D., Hargreaves, J. R., & Huttly, S. R. (2008). Jan 30). Issues in the construction
of wealth indices for the measurement of socio-economic position in low-income
countries. Emerging Themes in Epidemiology, 5, 3. https://doi.org/10.1186/1742-
7622-5-3

International Institute for Population Sciences (IIPS), N., MoHFW, Harvard T. H. Chan
School of Public Health (HSPH), the University of Southern California (USC). (2020).
Longitudinal ageing Study in India (LASI) (India report. International Institute for
Population Sciences. Issue.

Johnston, D., & Abreu, A. (2016). How(not) to use asset indices to measure wellbeing
and the middle class in Africa. African Affairs, 115, 399-418.

Joseph, G., da Silva, I. C. M., Fink, G., Barros, A. J. D., & Victora, C. G. (2018). Absolute
income is a better predictor of coverage by skilled birth attendance than relative
wealth quintiles in a multicountry analysis: Comparison of 100 low- and middle-
income countries. BMC Pregnancy and Childbirth, 18, 104.

van Leth, F., Guilatco, R. S., Hossain, S., Van’t Hoog, A. H., Hoa, N. B., van der
Werf, M. J., & Lonnroth, K. (2011). Measuring socio-economic data in tuberculosis
prevalence surveys. Jun International Journal of Tuberculosis & Lung Disease, 15(Suppl
2), 58-63. https://doi.org/10.5588/ijtld.10.0417.

Lindelow, M. (2006). Sometimes more equal than others: How health inequalities depend
on the choice of welfare indicator. Health Economics, 15(3), 263-279.

McKenzie, D. J. (2005). Measuring inequality with asset indicators. Journal of Population
Economics, 18, 229-260.

Mohanty, S. K. (2009). Alternative wealth indices and health estimates in India. Genus,
65, 113-137.

Mohsena, M., Mascie-Taylor, C. G. N., & Goto, R. (2010). Association between socio-
economic status and childhood undernutrition in Bangladesh; a comparison of
possession score and poverty index. Public Health Nutrition, 13, 1498-1504.

Montgomery, M. R., Gragnolati, M., Burke, K. A., & Paredes, E. (2000). Measuring living
standards with proxy variables. May Demography, 37(2), 155-174 https://www.ncbi.
nlm.nih.gov/pubmed/10836174.

NSSO. (2013). Key indicators of household consumer expenditure in India. (NSS KI 68/1.0).
New Delhi: Ministry of Statistics and Programme Implementation, Government of
India.

Nwaru, B. I., Klemetti, R., Kun, H., Hong, W., Yuan, S., Wu, Z., & Hemminki, E. (2012).
Maternal socio-economic indices for prenatal care research in rural China. Dec The
European Journal of Public Health, 22(6), 776-781. https://doi.org/10.1093/eurpub/
ckr182.

O’Donnell, O v. D. E., Wagstaff, A., & Lindelow, M. (2008). Analyzing health equity using
household survey data: A guide to techniques and their implementation.

Opuni, M., Peterman, A., & Bishai, D. (2011). Inequality in prime-age adult deaths in a
high AIDS mortality setting: Does the measure of economic status matter?. Nov
Health Economics, 20(11), 1298-1311. https://doi.org/10.1002/hec.1671.


https://doi.org/10.1016/j.ssmph.2022.101258
https://doi.org/10.1016/j.ssmph.2022.101258
https://doi.org/10.5588/ijtld.11.0387
https://doi.org/10.1016/j.worlddev.2007.10.008
https://doi.org/10.1093/heapol/czn050
https://doi.org/10.3886/ICPSR36151.v2
https://doi.org/10.3886/ICPSR36151.v2
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref5
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref5
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref5
https://elibrary.worldbank.org/doi/pdf/10.1596/1813-9450-4605
https://elibrary.worldbank.org/doi/pdf/10.1596/1813-9450-4605
https://doi.org/10.1007/s13524-011-0077-5
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref8
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref8
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref8
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref8
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref9
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref9
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref9
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref10
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref10
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref10
https://doi.org/10.1186/1742-7622-5-3
https://doi.org/10.1186/1742-7622-5-3
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref12
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref12
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref12
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref12
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref13
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref13
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref14
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref14
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref14
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref14
https://doi.org/10.5588/ijtld.10.0417
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref16
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref16
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref17
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref17
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref18
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref18
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref19
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref19
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref19
https://www.ncbi.nlm.nih.gov/pubmed/10836174
https://www.ncbi.nlm.nih.gov/pubmed/10836174
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref21
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref21
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref21
https://doi.org/10.1093/eurpub/ckr182
https://doi.org/10.1093/eurpub/ckr182
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref23
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref23
https://doi.org/10.1002/hec.1671

S.K. Mohanty et al.

Pandey, A., Ploubidis, G. B., Clarke, L., & Dandona, L. (2018). Trends in catastrophic
health expenditure in India: 1993 to 2014. Bulletin of the World Health Organization,
96(1), 18.

Poirier, M. J., Grépin, K. A., & Grignon, M. (2020). Approaches and alternatives to the
wealth index to measure socioeconomic status using survey data: A critical
interpretive synthesis. Social Indicators Research, 148(1), 1-46.

Rohner, F., Tschannen, A. B., Northrop-Clewes, C., Kouassi-Gohou, V., Bosso, P. E., &
Mascie-Taylor, C. G. (2012). Comparison of a possession score and a poverty index in
predicting anaemia and undernutrition in pre-school children and women of
reproductive age in rural and urban Cote d’Ivoire. Sep Public Health Nutrition, 15(9),
1620-1629. https://doi.org/10.1017/51368980012002819.

Rutstein, S. O. (2008). The DHS Wealth Index: Approaches for rural and urban areas.
Demographic and Health Survey working papers, WP60.

Rutstein, S. O. (2015). Steps to constructing the new DHS wealth index. Rockville, MD: ICF
International.

11

SSM - Population Health 19 (2022) 101258

Rutstein, S. O., & Kiersten, J. (2004). The DHS wealth index. DHS Comparative Reports,
Issue.

Sahn, D. E., & Stifel, D. (2003). Exploring alternative measures of welfare in the absence
of expenditure data. Review of Income and Wealth, 49(4), 463-489.

Srivastava, A., & Mohanty, S. K. (2010). Economic proxies, household consumption and
health estimates. Economic and Political Weekly, 55-63.

Ucar, B. (2015). The usability of asset index as an indicator of household economic status
in Turkey: Comparison with expenditure and income data. Social Indicators Research,
121(3), 745-760.

Vu, L., Tran, B., & Le, A. (2011). The use of total assets as a proxy for socioeconomic
status in Northern Vietnam. Asia-Pacific Journal of Public Health, 23, 996-1004.
Vyas, S., & Kumaranayake, L. (2006). Constructing socio-economic status indices: How to
use principal components analysis. Nov Health Policy and Planning, 21(6), 459-468.

https://doi.org/10.1093/heapol/cz1029.

Wagstaff, A., & Watanabe, N. (2003). What difference does the choice of SES make in
health inequality measurement? Health Economics, 12(10), 885-890.


http://refhub.elsevier.com/S2352-8273(22)00237-3/sref25
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref25
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref25
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref26
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref26
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref26
https://doi.org/10.1017/S1368980012002819
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref28
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref28
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref29
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref29
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref30
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref30
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref31
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref31
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref32
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref32
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref33
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref33
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref33
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref34
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref34
https://doi.org/10.1093/heapol/czl029
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref36
http://refhub.elsevier.com/S2352-8273(22)00237-3/sref36

	Asset and consumption gradient of health estimates in India: Implications for survey and public health research
	1 Introduction
	2 Materials and methods
	2.1 Data
	2.2 Variables
	2.2.1 Outcome variables
	2.2.2 Independent variables

	2.3 Methods
	2.3.1 Descriptive analysis
	2.3.2 Regression analyses
	2.3.3 Concentration curve and concentration index
	2.3.4 Sensitive analyses


	3 Results
	3.1 Association between MPCE and wealth index
	3.2 Variations in health estimates by MPCE and wealth index
	3.3 Inequality in health estimates by MPCE and wealth index
	3.4 Consumption and asset gradient of health estimates

	4 Discussion and conclusions
	Ethics
	Funding
	Conflict of interest
	Author statement
	Data availability
	Acknowledgement
	Appendix A Supplementary data
	References


