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Policy Points:

� Per-capita household health spending was higher in economically de-
veloped states and was associated with ability to pay, but catastrophic
health spending (CHS) was equally high in both poorer and more de-
veloped states in India.

� Based on multilevel modeling, we found that the largest geographic
variation in health spending and CHS was at the state and village levels,
reflecting wide inequality in the accessibility to and cost of health care
at these levels.

� Contextual factors at macro and micro political units are important to
reduce health spending and CHS in India.

Context: In India, health care is a local good, and households are the major
source of financing it. Earlier studies have examined diverse determinants of
health care spending, but no attempt has been made to understand the geo-
graphical variation in household and catastrophic health spending. We used
multilevel modeling to assess the relative importance of villages, districts, and
states to health spending in India.

Methods: We used data on the health expenditures of 101,576 households
collected in the consumption expenditure schedule (68th round) carried out
by the National Sample Survey in 2011-2012. We examined 4 dependent
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variables: per-capita health spending (PHS), per-capita institutional health
spending (PIHS), per-capita noninstitutional health spending (PNHS), and
catastrophic health spending (CHS). CHS was defined as household health
spending exceeding 40% of its capacity to pay. We used multilevel linear
regression and logistic models to decompose the variation in each outcome by
state, region, district, village, and household levels.

Findings: The average PHS was 1,331 Indian rupees (INR), which varied
by state-level economic development. About one-fourth of Indian households
incurred CHS, which was equally high in both the economically developed
and poorer states. After controlling for household level factors, 77.1% of the
total variation in PHS was attributable to households, 10.1% to states, 9.5%
to villages, 2.6% to districts, and 0.7% to regions. The pattern in variance
partitioning was similar for PNHS. The largest interstate variation was found
for CHS (15.9%), while the opposite was true for PIHS (3.2%).

Conclusions: We observed substantial variations in household health spending
at the state and village levels compared with India’s districts and regions. The
large variation in CHS attributable to states indicates interstate inequality in
the accessibility to and cost of health care. Our findings suggest that contextual
factors at the macro and micro political units are important to reduce India’s
household health spending and CHS.

Keywords: household health spending, catastrophic health spending, geo-
graphic variation, multilevel modeling, India.

I ncreasing health care spending is a worldwide
phenomenon and is associated with changes in technology, demog-
raphy, income, the prevalence and incidence of noncommunicable

diseases (NCDs), management of health care, and health insurance.1-3

Overall, global health spending accounted for 6% of gross domestic
product (GDP) in 1995 and 7.1% in 2013 and is projected to be 9%
by 2040.4 The per-capita health spending (PHS) varies enormously be-
tween and within countries. In 2010, PHS was highest in the United
States (US$8,362) and lowest in Eritrea (US$12). The association be-
tween health spending and health outcomes, such as life expectancy
and the infant mortality rate, is complex and exhibits varying patterns
across countries.5,6 Evidence from 191 countries suggests that countries
with a low level of PHS are associated with poorer health, while the
contrary is true for countries with a higher level of PHS. Those in the
middle range of health spending, however, do not show a clear pattern
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regarding health outcomes. Moreover, additional spending on health in
already high-spending contexts is associated with smaller improvement
in health status.7

In developed countries, a publicly funded health system is largely
responsible for health expenditures, whereas in developing countries,
households account for the major share of health spending.3 A growing
number of studies of developing countries suggest that the out-of-pocket
expenditures (OOPE) on health care incurred by households is high and
catastrophic, which in turn reduces the consumption of nonfood goods
and access to care and increases untreated morbidity and the irrational
use of drugs, especially for poor, rural, female-headed households with
elderly members.8-12

Given India’s current demographic, epidemiologic, and economic
transitions, health financing has assumed great importance. In the post–
National Health Mission (NHM) period, the country is nearing re-
placement level of fertility, has steadily increased longevity, and has
significantly reduced infant and child mortality. India’s total fertility
rate fell from 5.2 in 1971 to 2.3 in 2014, and life expectancy at birth in-
creased from 49.7 years in 1973 to 67.9 years in 2012.13,14 The country’s
economic growth has been steady, and the percentage of people living
below the poverty line has fallen by half over the past two decades.15

Against this backdrop, the health financing transition theory that pre-
dicts an increase in public spending and a reduction in OOPE in the
coming years has larger relevance in India.3

Currently, health spending accounts for about 4% of India’s GDP,
while public spending on health accounts for only 1% of GDP.16 The
OOPE has remained the main source of financing for health care over
time (71% in 2004 and 69% in 2014).17,18 PHS is growing twice as
fast as the per-capita consumption expenditure, which is a measure
of households’ overall economic well-being.19 With the low level of
insurance coverage, household health spending is often out-of-pocket
and has been growing faster among the disadvantageous populations in
India.20 Earlier studies have documented catastrophic health spending
(CHS) for a variety of health services in India, which for many families
ultimately leads to poverty.21-23 This situation will likely worsen as
NCDs are becoming the leading causes of death and hospitalization
in India,24 largely affecting the prime working-age group.25,26 Larger
public investment in health care thus is essential to avoid CHS and
increases in the national poverty level.23,27-29
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Recently, in order to increase access to health care and reduce the
burden of household health spending and CHS in India, the National
Health Policy (NHP) aimed to increase public health spending to 2.5%
of GDP by 2030.30 To provide timely evidence for NHP to identify
policies that would target the most relevant units to achieve this goal,
we conducted a multilevel analysis of household health spending and
CHS and examined the relative importance of states, districts, and vil-
lages in India. Multilevel modeling is essential in this context because
various contextual and compositional factors may simultaneously con-
tribute to the large variation in household health spending between and
within geographical areas in India. Indeed, a recent study examining the
contribution of multiple geographic units in shaping the distribution
of poverty in India found that the relative importance of one contextual
level is highly sensitive to other levels simultaneously considered in the
model.31 After controlling for several important compositional factors,
we extended this multilevel methodology to examine the variations in
household health spending and CHS by state, regional, district, and
village levels in India.

In general, cross-country analyses based on cross-sectional and panel
data and different econometric techniques suggest income as the most
significant determinant of variations in health expenditure,32 but they
have not considered other potentially important units of analyses (eg,
states, districts, and local villages or communities). Since health is a
state subject in India, the laws and regulations on health care vary across
states, and large interstate inequality in household health spending can
be expected. For instance, depending on the state regulation, health care
providers (physicians) may demand more or less expensive treatments
for the same disease. Even so, the relative importance of states and other
political and administrative units has not been comprehensively assessed
to date.

Moreover, the different compositional factors associated with house-
hold health spending and CHS must be properly accounted for in order to
quantify the magnitude of contextual variations that are independent of
the clustering of such characteristics. Along with household income, the
type of provider (public/private/NGOs/trust/traditional practitioner),
type of disease (cancer, heart disease, dental care, and accidents and in-
juries), type of drug (generic/brand name), quality of care, age structure
of household members (number of elderly people), and type of insurance
are known to affect household health spending. For example, private
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providers charge significantly more than public health providers do, and
brand-name drugs are much more costly than generic drugs. India’s 640
districts are spread across 35 states and union territories (as of India’s
2011 census), which differ widely in demographic, health, social, and
economic developments, which in turn are likely to affect households’
health spending.19 Our multilevel analysis provides estimates of contex-
tual variations that are independent of a comprehensive set of important
household-level characteristics.

Methods

Data and Sample Size

We extracted the unit data of consumption expenditure survey (1.0),
Type 2 schedule, carried out by the National Sample Survey Organisa-
tion (NSSO) during July 2011 and June 2012. The surveys covered all
states and union territories using a stratified, multistage cluster sam-
pling design and asked a total of 364 questions about consumption
expenditure, of which 10 questions were on household spending on
health over two reference periods, 30 days (termed as noninstitutional
spending) and 365 days (termed as institutional health spending). The
instrument, sampling methods, unit data, and report from this round of
survey are publicly available.33 The NSS’s 68th unit data follow a strict
5-level hierarchical structure that includes households (level 1), villages/
urban wards (level 2), districts (level 3), regions (level 4), and states
(level 5). These geographical levels are heterogeneous in demographic
and developmental parameters31 and are likely to affect the house-
hold health spending. A total of 101,651 households were surveyed
from 35 states and union territories containing 88 regions, 623 dis-
tricts, and 12,649 villages/urban wards. A total of 75 households were
excluded for missing information on one or more of the covariates
(Figure 1).

Outcome Variables

In this analysis, we considered 4 outcome variables: (1) per-capita
household health spending (PHS), (2) per-capita institutional house-
hold health spending (PIHS), (3) per-capita noninstitutional household
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Figure 1. Sample Profile of Households, National Sample Survey,
2011/2012

Level 1: Household
n = 101,576

Excluding missing values
n = 75

(Education, n = 14; Religion, n
= 6; Social group, n = 13;

Marital status, n = 4; Source of 
energy for lighting, n = 4;

Source of energy for cooking,
n = 5; Household Dwelling
unit, n = 18; Household land 

holding, n = 11)

Level 4: Region
n = 88

n = 101,651
Households surveyed from the 

NSS 68th unit

Level 2: 
Village/Urban Ward

n = 12,737

Level 3: District
n = 623

Level 5: State
n = 35

health spending (PNHS), and (4) catastrophic health spending (CHS).
PHS was derived by summing all of a household’s health spending
(standardized annually) and dividing it by the household size. PIHS
is synonymous to inpatient service care and includes expenditures on
medicines, tests, doctor’s/surgeon’s fees, hospital/nursing home charges,
and the like. PNHS is the same as outpatient services, which include
medicines, tests, doctor’s/surgeon’s fees, family-planning devices, and the
like, but did not include expenditures on family planning. The demand
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for institutional and noninstitutional health services largely depends on
the nature of the illness, the availability of health infrastructure, and
the ability to pay for health services. PIHS is generally more expensive
compared with PNHS. CHS was defined as a household’s health spend-
ing exceeding 40% of its capacity to pay (we describe our estimation
method in the section on statistical analysis) and was used as a proxy
to understand the economic burden on a household caused by health
spending. All outcomes were standardized to one year for uniformity
and comparability.

Independent Variables

We used the following covariates in the analysis: place of residence (ru-
ral, urban), household size, caste (scheduled castes, scheduled tribes,
other backward classes, others), religion (Hinduism, Islam, Christian-
ity, and others), monthly per-capita consumption expenditure (MPCE)
quintile, household landholding, ownership of dwelling, source of en-
ergy for household cooking (LPG/gas/electricity, other), source of energy
for lighting (electricity, other), and number of elderly (age 65+) in
the households. The social groups defined by caste are important in
India because the central, state, and local governments provide employ-
ment and education and many other social benefits to scheduled tribes,
scheduled castes, and other backward class populations. The multivari-
ate analyses controlled for other characteristics of head of household,
such as age, sex (male, female), education (illiterate, primary, middle,
secondary, higher secondary, and above), and marital status (currently
married, other). In addition, we created an asset index based on the prin-
cipal component analyses, with more than 30 variables, for robustness
analyses.

Statistical Analyses

Estimation of Catastrophic Health Spending. We estimated CHS in
order to understand the household economic burden on health care:

CHSi = OOPEi/ (Xi − f (X)) > = z

where Xi is the consumption expenditure of the ith household and f(X) is
the subsistence expenditure (SE) of the population. The SE is estimated
as the median food expenditure of each state by rural and urban areas,
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and z is the threshold label fixed at 40%. Both consumption expendi-
ture and SE were adjusted to equivalent household size. This approach
of measuring CHS was suggested by Xu and colleagues11 and the World
Health Organization34 and was used in recent literature.21,35,36 It is
preferable to the fixed share of consumption expenditure/income (usu-
ally 10%), which is overly crude and not sensitive to health spending by
the poor. The NSS’s consumption expenditure survey data contained de-
tailed questions about expenditures on food that allowed us to determine
state-, rural-, and urban-specific food poverty when calculating expen-
ditures on subsistence, and hence derive robust estimates of CHS.

Multilevel Analysis

We used 5-level random intercept linear regression models for PHS,
PIHS, and PNHS:

Yijklm = β0 + BX′
ijklm + (

g0m + f0lm + v0klm + u0jklm + e0ijklm
)

where Yijklm is the outcome of the ith household in the jth village of the
kth district in the lth region of the mth state, and X’ijklm represents the
vector of all the explanatory variables adjusted in the regression model.
The terms g0m, f0lm, v0klm, u0jklm, and e0ijklm are residuals at the state,
regional, district, and village levels, respectively, which are assumed to
be independent and normally distributed with a mean of 0 and a variance
of σ 2

g0, σ 2
f, σ 2

v0, σ 2
u0, and σ 2

e0, respectively.
The variance partitioning coefficient (VPC) for level z is computed to

quantify the variation in household health spending attributed to each
level:37

VPCz = σ 2
z/(σ 2

g0+σ 2
f0+σ 2

v0+σ 2
u0+σ 2

e0)

Similarly, we used a 5-level random intercept logistic model to model
the probability of a household’s incurring CHS. The variation at the
lowest level cannot be directly obtained in multilevel logistic models
and is instead approximated as 3.29.37

We prepared maps to illustrate the spatial clustering of household
health spending at the higher geographic levels that transcend the ad-
ministrative boundaries. Based on the residuals and standard deviations
estimated from the multilevel models, we classified states, regions, and
districts as low, average, and high areas for each of the outcome variables.
Only the descriptive analyses were weighted. The MLwiN 2.32 software



Geographies of Household and Catastrophic Health Spending in India 175

was used for all multilevel analyses, and the maps were prepared using
STATA 13.

Sensitivity Analysis

We carried out our sensitivity analyses using 2-level structures in which
households were assumed to be nested in one, and only one, geographic
level (eg, households nested only in villages). This allowed us to evaluate
the changes in variance estimates and VPCs when only one geographic
level was considered at a time. In addition, we generated maps based on
the outputs from the 2-level models.

Robustness Analysis

To check the robustness of our main findings, we re-estimated the
5-level model for each outcome after restricting the sample to house-
holds with a positive health expenditure. A total of 80,181 households
(after excluding missing cases) had some health expenditures during
the year before the survey; 16,119 households had institutional health
expenditures; and 76,742 households had noninstitutional health ex-
penditures. The 21,421 households that had no expenditures on health
during the one-year reference period were excluded from the robustness
analysis. Their lack of health expenditures could be due to their lack of
need for health care or their inability to pay. Finally, to check for any
endogeneity created by the MPCE quintile with our outcome variables,
we re-estimated the 5-level models for each outcome after excluding the
MPCE; including a newly created asset index variable; and including
the MPCE quintile that excluded health expenditure.

Results

Trends in Per-Capita Health Spending in India

Both OOPE and per-capita government spending on health in India
have increased over the past 20 years, and the gap between them has
also increased, from US$25 in 1995 to US$87 in 2014 (Figure 2a).
Despite the increase in per-capita government spending on health, the
central government’s share of total health spending has in fact declined,



176 S.K. Mohanty et al.

F
ig

u
re

2a
.

Tr
en

ds
in

P
er

-C
ap

it
a

H
ea

lt
h

Sp
en

di
ng

,O
ut

-o
f-

P
oc

ke
t

E
xp

en
di

tu
re

s
on

H
ea

lt
h,

an
d

G
ov

er
nm

en
t

Sp
en

di
ng

on
H

ea
lt

h
(a

t
20

10
P

ri
ce

s
an

d
P

P
P,

U
S$

)i
n

In
di

a,
19

95
-2

01
4a

[C
ol

or
fi

gu
re

ca
n

be
vi

ew
ed

at
w

il
ey

on
li

ne
li

br
ar

y.
co

m
]

60
63

71
76

77
85

95
96

10
1

10
9

12
3

13
5

14
9

16
0

17
3

18
7

20
3

21
7

24
0

26
7

41
42

49
52

50
58

67
68

72
74

81
89

97
10

3
11

0
11

8
13

1
14

1
15

3
16

7

16
16

18
19

22
22

23
22

23
26

32
35

39
43

48
51

55
59

68
80

05010
0

15
0

20
0

25
0

30
0

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04 Ye

ar20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

Per-capita  health spending in US$, PPP
To

ta
l  

pe
rc

ap
ita

 h
ea

lth
 sp

en
di

ng

O
ut

-o
f-p

oc
ke

t e
xp

en
di

tu
re

 o
n 

he
al

th

G
ov

t s
pe

nd
in

g 
on

 h
ea

lth

a So
ur

ce
:h

tt
p:

//
ap

ps
.w

ho
.in

t/
nh

a/
da

ta
ba

se
/S

el
ec

t/
In

di
ca

to
rs

/e
n.

38

http://apps.who.int/nha/database/Select/Indicators/en


Geographies of Household and Catastrophic Health Spending in India 177

from 6.8% in 2004 to 6.6% in 2014, and that of the state government
has also declined, from 12.0% to 10.9%, during the same period. Even
though the local governments’ share has increased over time, the level has
remained low. In the past decade, the share of OOPE on total expenditure
has remained high and almost unchanged, at 71.1% in 2004 and 69.1%
in 2014 (Figure 2b).

Variations in Household Health Spending
in India

Our final analytic sample consisted of 101,576 households nested in
12,649 villages and urban wards, 623 districts, 88 regions, and 35 states
and union territories (see Figure 1). On average, PHS varied enormously
across the states (Online Appendix 1). India’s national average PHS was
INR1,331 (US$1 � INR49.5 in 2012), with the highest in Lakshad-
weep (INR3,425), followed by Kerala (INR3,069), and the lowest in
Meghalaya (INR191). In the economically developed state of Punjab,
PHS was INR2,386 and was INR658 in the poorer state of Bihar. PHS
as share of consumption expenditure was also highest in Lakshadweep
(9.1%), followed by Kerala (8.8%), but was less than 1% in Nagaland
and Meghalaya (see Online Appendix 1). PHS (both institutional and
noninstitutional) was higher in those households whose members had
higher education and in the wealthier MPCE quintiles, indicating the
positive association between ability to pay and household health spend-
ing. For the richest MPCE quintile, PHS was about 10 times higher
than that of the poorest quintile (Table 1).

Variations in Catastrophic Health Spending
in India

CHS was positively associated with the number of elderly members and
was higher in rural areas, in female-headed households, and in households
with illiterate heads (see Table 1). CHS varied enormously among India’s
states. Figure 3 shows the percentage of households incurring CHS in
20 major states, which account for over 95% of India’s population.
In 2011/2012, 23.4% of Indian households had catastrophic health
expenditures. CHS was the highest in Kerala (37.2%), followed by
Andhra Pradesh (31.7%) and West Bengal (31.1%). It was lowest in
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Assam (8.9%), followed by Delhi (11.3%). In general, CHS did not
show any systematic patterns in accordance with the state’s economic
development, as it was equally high in both economically developed and
less developed states.

Partitioning Variations in Health Spending

In the fully adjusted model for PHS, households accounted for the largest
variation (77.1%), followed by states (10.1%), villages (9.5%), districts
(2.6%), and regions (0.7%). States and villages together accounted for
one-fifth of the total variations in PHS (Figure 4a). The pattern was
similar for CHS: the largest variation was found in households (72.6%),
followed by states (15.9%), villages (7.1%), districts (3.1%), and regions
(1.3%) (Figure 4b).37,38 State and village levels accounted for more than
12% of the total variations in PIHS, but states appeared to be relatively
less important than villages for PIHS (3.2% and 9.2%, respectively)
(Figure 4c). For PNHS, states accounted for 12.3% of the total variation,
followed by villages (9.7%), districts (3.1%), and regions (0.7%) in
the fully adjusted model (Figure 4d). The general pattern in variance
partitioning was similar for rural and urban areas; however, the variance
estimates were larger for households in urban areas than for those in
rural areas (Table 2).

The between-village variation in health spending shown in the 2-level
model differed significantly across India’s 35 states. For example, the
variation in PHS was about 5.2% at the village level in Uttarakhand,
followed by 6.6% in Jammu and Kashmir, compared with 23.1% in
Haryana. But at the national level, 23.7% of the variation in PHS
was at the village level (Online Appendix 2a). About 15.0% of the
variation in CHS was at the village level across all the states, with the
lowest in Punjab (2.7%) and the highest in Bihar (32.2%), followed by
Jharkhand (28.6%) (Online Appendix 2b). PIHS and PNHS did not
show a consistent pattern. For PIHS, 29.6% of the variation was at the
village level in Assam, compared with only 3.3% in Punjab (Online
Appendix 2c). For PNHS, 19.3% of the variation was at the village
level across the nation. The highest between-village variation was in
Haryana (21.3%), and the lowest was in Jharkhand (4.4%) (Online
Appendix 2d).
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Mapping the Geography of Health Spending
in India

India’s states, regions, and districts with high, average, and low rates
of household health spending from the 5-level fully adjusted mod-
els are shown in Figure 5. According to our classification, 6 states/
union territories (Punjab, Uttar Pradesh, West Bengal, Maharashtra,
Karnataka, and Andhra Pradesh) were high PHS states, and 6 (Andaman
Nicobar, Lakshadweep, Meghalaya, Manipur, Nagaland, and Sikkim)
were low PHS states. Only the eastern and southern regions of Uttar
Pradesh showed high and low levels of PHS, respectively. Of the 622 dis-
tricts, 28 districts were classified as high PHS districts, 44 districts as low
PHS districts, and 550 districts as average PHS districts. CHS was high
in 12 states (Punjab, Rajasthan, Uttar Pradesh, West Bengal, Odisha,
Madhya Pradesh, Gujarat, Maharashtra, Andhra Pradesh, Karnataka,
Kerala, and Tamil Nadu) and low in 7 states (Sikkim, Nagaland, Ma-
nipur, Mizoram, Meghalaya, Andaman and Nicobar, and Assam). Of the
622 districts, 31 districts had high CHS and 14 districts had low CHS.

Sensitivity Analyses

The results of our sensitivity analyses of 2-level models are shown in
Table 3. The between-village variance estimates from the 2-level model
were larger than those obtained from the 5-level models for PHS, CHS,
PIHS, and PNHS. For example, in the fully adjusted 2-level model
(household and village), the between-village variation in PHS, PIHS,
CHS, and PNHS was 17.6%, 16.1%, 14.1%, and 19.3%, respectively,
compared with 9.5%, 7.1%, 9.2%, and 9.7% from the 5-level model.
Similarly, when households were assumed to be nested in districts only,
8.6% of the variation in PHS was attributable to the districts, compared
with 2.6% from the 5-level model specification. Between-district vari-
ations in CHS were 12.5% and 3.1% in the 2-level and 5-level models,
respectively. Although we found little difference in between-state vari-
ation between the 2-level and 5-level model specifications for PHS and
CHS, we did find large differences in PIHS (see Table 3). The maps
showing the geographic distribution of health spending in India based
on the 2-level models were also distinct from those obtained in the main
analyses, further supporting the importance of simultaneously consider-
ing multiple units of analysis (Online Appendices 3, 4, 5, 6).
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Robustness Analyses

The results of our rerunning the 5-level linear and logistic models
after restricting the sample to households with positive health spending
(n = 80,181) are shown in Online Appendix 8. The general pattern from
robustness analyses was similar to what we found in our main results. In
the fully adjusted model for PHS, households accounted for the largest
variation (72.4%), followed by villages (11.0%), states (10.3%), districts
(4.4%), and regions (1.9%). For CHS, states (13.4%) and villages (7.5%)
also had larger variations compared with those of districts (3.8%) and
regions (1.8%). Larger contextual variations were found for PIHS: states
(26.6%), villages (15.2%), districts (6.5%), and regions (2.4%). Finally,
villages and states accounted for 12.6% and 8.2% of the total variation
in PNHS, respectively (see Online Appendix 8). Additional analysis
excluding MPCE quintiles resulted in the same variance estimates and
VPCs for all the outcomes (Online Appendix 9). Models including
a measure of asset index and models adjusting for MPCE excluding
health expenditures all resulted in consistent estimates, indicating that
the concern for MPCE measure causing endogeneity with our outcome
variables was not supported by our data.

Discussion

To our knowledge, this is the first study to apply multilevel modeling to
assess empirically the relative importance of multiple geopolitical and
administrative units that may have an important influence on household
health spending and CHS in India. We next discuss 6 salient findings
from our analysis.

First, we observed substantial variations in household health
spending both between and within states. Across states, PHS (including
institutional and noninstitutional health spending) was higher in
economically developed states and lower in poorer states. Within the
states, PHS was higher among richer and better-educated households.
This confirms that PHS is linked to a household’s ability to pay, which
was well established in the earlier literature.

Second, the pattern of between- and within-state variations in CHS
differed from that of PHS. About one-fourth of the households in In-
dia incurred CHS, and it was high in both the economically and the
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demographically advanced states of Kerala, Punjab, and Maharashtra, as
well as in the poorer states of Odisha and Uttar Pradesh. This suggests
that along with economic factors, noneconomic factors have a large effect
on CHS.

Third, the results of our 5-level model indicate that the largest varia-
tion in health spending is attributable to the household level, even after
adjusting for important household characteristics, but that the states
and villages were consistently found to be important contextual units
for PHS, PNHS, and CHS. In the case of PIHS, the larger variation was
attributable to villages, followed by states. This suggests that contextual
factors in the macro and micro political units, rather than in regions and
districts, might be important to reducing household health spending in
India.

Fourth, our results were robust after restricting our sample to house-
holds that incurred any expenditures. In fact, the between-state and
between-village variations in all 4 outcomes were larger when we ex-
cluded those households with zero expenditures.

Fifth, the results of our sensitivity analyses based on the 2-level models
differed from those of our main analysis based on the 5-level models, sug-
gesting the importance of applying multilevel perspective to account for
the full complexity of hierarchical structure40 that may simultaneously
influence the distribution of household health spending.

Sixth, the mapping of states, regions, and districts with high, average,
and low health spending visually confirmed that areas with high health
spending were not clustered within a limited number of states but
rather were dispersed across the states. For all outcomes, the variation
was particularly large at the state level, compared with the regional and
district levels.

Our analysis had 2 important data limitations. First, we could not
examine the variation in household health spending by type of disease
because the consumption expenditure surveys did not include questions
on morbidity. Second, the information about expenditures was at
the household level and not for each member by episode of disease.
Hence, we could not directly link the age and sex of the household
members to the health expenditure. Nonetheless, our multilevel
analyses provided important evidence to confirm that the variations
in household health spending cannot be explained by household-level
factors alone. Consistent with an earlier study of a multilevel analysis of
poverty in India,31 we found evidence that contextual factors in macro
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and micro political units may play relatively more important roles in
explaining the geographic variations in health spending.

Our findings suggest that any assessment focused on a single level
may conceal important heterogeneity in disease patterns, cost of medi-
cal care, and type and utilization of health services that are influenced
by state government regulations and local conditions leading to dif-
ferential health spending at the village and state levels. One possible
explanation for the large interstate variation observed in PHS is the
differing state regulations regarding physicians’ prescription of drugs
(brand-name drugs versus generic drugs) and their prices. This may be
particularly relevant to PNHS, since drugs account for more than two-
thirds of PNHS, and the majority of households in India seek health
services from private health care providers.40 The larger variation at the
local level for PIHS may be explained by the differential cost of hospital-
ization and the quality of health services across city centers. Since most
of the NCDs are treated in private health centers, state-level factors may
have a relatively smaller influence on PIHS. The factors that drive CHS
variability may also be specific to the state. For instance, in the demo-
graphically and economically developed state of Kerala, the high CHS
may be due to greater awareness of health benefits and the availability of
the health infrastructure. In contrast, in the poorer state of Odisha, high
CHS may be due to low household income and the public health centers
catering principally to maternal and child health combined with weak
regulation of private health centers. In Delhi, publicly funded health
centers provide quality health services, which may have lowered CHS.

An important policy implication of our study is that states and vil-
lages are the most appropriate units to target for reducing variations in
health spending and CHS. Our study provides a timely contribution,
as the National Health Policy 2017 aims to improve the accessibility,
affordability, and quality of health care in India. The central govern-
ment has promised to increase government investment in health from
1.5% of GDP to 2.5% of GDP by 2025.30 Given that health is a
state subject in India, greater spending by state governments on health
care can increase the availability and affordability of health services and
hence reduce OOPE and household spending. Those states that were
identified as higher health spending areas in our study may be given
priority.

Future studies should test for specific state- and village-level factors
that contribute to large variations in health spending. For instance, access
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to health insurance, quality of care, and costs of public and private health
centers are potential sources of variability that remain unexplored. In
2016, only 29% of India’s households had any form of health insurance,
and the state differentials in insurance coverage were large.42 In addition,
the states’ regulation of drug prices, tests, and private health centers for
health care can reduce the CHS. For example, stents cost INR150,000
to 200,000 before the government fixed the price at INR29,600.43 Sim-
ilarly, regulating the prices of medical tests and diagnoses will certainly
reduce the interstate and intrastate variations in health spending. Far less
attention has been paid to the importance of the village level. Further
examinations are needed to better understand how the local environ-
ment (eg, health facilities in the primary health centers) contributes to
the variation in health spending across villages in India.
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