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Abstract: Since 2005, health insurance (HI) coverage in India has significantly increased, largely
because of the introduction of government-funded pro-poor insurance programs. As a result, the
determinants of HI enrollment and their relative importance may have changed. Using National
Family Health Survey (NFHS)-4 data, collected in 2015-2016, and employing a Probit regression
model, we re-examine the determinants of household HI enrollment. Then, using a multinomial
logistic regression model, we estimate the relative risk ratio for enrollment in different HI schemes.
In comparison to the results on the determinants of HI enrollment using the NFHS data collected in
2005-2006, we find a decrease in the wealth gap in public HI enrollment. Nonetheless, disparities in
enrollment remain, with some changes in those patterns. Households with low assets have lower
enrollments in private and community-based health insurance (CBHI) programs. Households with a
higher number of dependents have a higher likelihood of HI enrollment, especially in rural areas. In
rural areas, poor Scheduled Caste and Scheduled Tribe households are more likely to be enrolled
in public HI than the general Caste households. In urban areas, Muslim households have a lower
likelihood of enrollment in any HI. The educational attainment of household heads is positively
associated with enrollment in private HI, but it is negatively associated with enrollment in public HI.
Since 20052006, while HI coverage has improved, disparities across social groups remain.

Keywords: health insurance; wealth; health policy; population health; health inequity; health
research; public policy; India

1. Introduction

India has adopted HI as a healthcare financing tool to achieve Universal Health Cover-
age (UHC). The growing and diverse HI sector is served by multiple players who provide
a variety of HI products. The central government health insurance scheme (CGHS) and
employee state insurance scheme (ESIS) cover government and private sector employ-
ees, respectively. The community-based health insurance (CBHI) programs, mediated by
non-profit organizations, serve poor socioeconomic groups. The Rashtriya Swasthya Bima
Yojana (RSBY), a federal program that has been renamed Pradhan Mantri Jan Aarogya
Yojana (PM-JAY), and state government HI programs target poor households. India started
liberalizing its HI market in 1999 for foreign investments. As a result, private HI has
grown [1].

Limited government funding and the cost of HI are among the major impediments to
UHC [2]. HI has high demand among poor households because it mitigates the adverse
income effect of illness [3,4]. For low-income households, HI is an essential product, and
they are willing to pay for it [5]. However, they cannot afford it. As a result, in response
to health shocks, they often turn to risky ways to meet healthcare costs [6]. Beyond low

Healthcare 2023, 11, 1343. https://doi.org/10.3390/healthcare11091343

https://www.mdpi.com/journal /healthcare


https://doi.org/10.3390/healthcare11091343
https://doi.org/10.3390/healthcare11091343
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0002-6919-7206
https://doi.org/10.3390/healthcare11091343
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com/article/10.3390/healthcare11091343?type=check_update&version=3

Healthcare 2023, 11, 1343

2 of 38

income and affordability, lack of awareness and procedural difficulties are among the
determinants of HI enrollment [7].

Using NFHS data collected in 2005-2006, Chakrabarti and Shankar [8] explore the
determinants of household HI enrollment in India. They find that household asset-holding
is positively associated with enrollment in HI programs. Among other determinants, they
find significant roles of access to media and education. Lower-caste households with formal
employment were more likely to have employer-based HI. In contrast, they were less likely
to be enrolled in private HI than the upper caste households. Muslim households were less
likely to have HI. They also documented a significant urban-rural gap in HI enrollment.

Since the introduction of RSBY and other state HI schemes, access to HI by poor
households has improved. However, regional-level studies in India find that households
from the lowest wealth quintile are less likely to be enrolled under the RSBY [9,10] partly
because RSBY rollout favored the districts with fewer low-income households and lower-
caste households [11]. The early implementation of RSBY faced administrative challenges
such as identifying poor households [12]. As a result, the targeting of beneficiaries was
imprecise [11,13,14]. However, the increase in HI coverage at the national level is largely
because of RSBY and state programs [15]. However, the RSBY and other HI programs have
undergone changes in recent years; for example, several states updated their below-poverty-
line (BPL) list of households [12]. Further, RSBY was extended to the Mahatma Gandhi
National Rural Employment Guarantee Act (MGNREGA), a federal rural employment
program [16]. At the same time, states like Maharashtra managed to cover nearly 85 percent
of their population under the state HI program [17]. As a result, the HI coverage among
the lowest three wealth quintile households went from less than 3% to approximately 82%
during 2005-2016 [18,19]. HI enrollments have also increased among Scheduled Caste
(SC) and Scheduled Tribe (ST) households [14,20]. Moreover, 17 states and four Union
Territories have HI programs targeting low-income households [20]. PM-JAY aims to reach
nearly 10 million households [21,22].

With a significant increase in HI coverage in India since 2005-2006, there is a need for
reassessing the determinants of HI enrollment utilizing the latest available data. In doing
s0, one can examine whether the relative roles of the determinants of HI enrollment have
changed. Thus, in this paper following Chakrabarti and Shankar [8] (CS, henceforth), we
re-examined the determinants of HI enrollment. We also provided the latest estimates of
HI enrollments for low-income groups across different insurance products. We utilized
NFHS-4 data that was collected in 2015-2016 and the Probit regression model to explore
the determinants of household HI enrollment. Then, using multinomial logistic (MNL)
regression, we estimated the adjusted relative risk ratios (RRR) to compare the enrollment
under different HI products against non-enrollment.

Relative to 20052006, we find that the wealth gradient has decreased, especially for
enrollment in public HI. However, wealthier households still have an advantage over poor
households in private HI enrollment. Access to newspaper and television are determi-
nants of HI enrollment. In 2015-2016, households with higher dependency and lower
castes had relatively higher HI enrollment in rural areas. However, their enrollments in
private HI were still low. The household head’s education was positively associated with
private HI enrollment in both urban and rural areas. Muslim households were less likely
to have any HI. The public HI coverage improved in rural areas, which has narrowed
urban-rural disparity.

2. Materials and Methods
2.1. Data

We use de-identified data from the NFHS-4. With a nationally representative sample
of households, it has an almost 98% response rate and covers various health topics [19]. The
survey uses stratified two-stage sampling for the data collection where rural villages and
Census Enumeration Blocks (CEB) are Primary Sampling Units (PSUs). More information
on the survey’s sampling procedure is available in the NFHS-4 national report [19]. This
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data is available for download from the United States Agency for International Develop-
ment (USAID)’s Demographic and Health Survey (DHS) Program and the International
Institute for Population Sciences (IIPS) websites [23,24]. Our study uses data on 21,592 ur-
ban and 51,506 rural households across 29 states and seven union territories.

2.2. Description of the Variables

Since we closely follow the study by CS, our variables and model specifications are
defined accordingly. We utilize information collected in households and eligible women’s
(women aged between 15 and 49 years) modules of the survey. We briefly describe our
outcome and explanatory variables (see Appendix A for additional details).

2.2.1. Health Insurance Enrollment

Our outcome variable of interest is a binary (yes/no) variable, which takes the value
of 1 if any usual member of the household is enrolled in any HI scheme at the time of
the survey; otherwise, it takes a value of 0. Our sample does not include households
with the response “do not know” (approximately 0.60% of the n = 601,509 surveyed
households). For households reporting HI enrollment by any of their members (155,531),
we define a group variable for HI programs considering their operational mechanism
and target population. For instance, we combine ESIS, CGHS, state health insurance
schemes, and RSBY as publicly funded HI schemes. The private insurance category in-
cludes privately purchased commercial plans and medical reimbursement from the em-
ployer [25], while CBHI is considered a distinct insurance choice. The rest of the HI types
are grouped under the “other” category. A household not having any Hl is categorized as
“no-insurance” and serves as our baseline group. Thus, the group variable takes the values:
“0 = no-insurance”, “1 = public health insurance”, “2 = community-based health insurance”,
“3 = private health insurance”, and “4 = Others”. We exclude households who responded
“more than one health insurance” from our analysis, which accounts for 4% (n = 6461) of
the total households who reported having any kind of insurance. However, we check the
robustness of our results by including these observations in the “Others” category.

2.2.2. Explanatory Variables

We utilize DHS’s household wealth index variable to represent the level of household
wealth. In the absence of reliable income and expenditure data, this index is useful in
cross-state comparison and evaluating various public health services reaching out to the
poorest of the poor [26]. Unlike income data, asset information has fewer miss-reporting
chances and does not have seasonal variations [8]. Moreover, it can capture a household’s
ability to pay recurring insurance premiums.

The explanatory variables include media exposure, dependency variables (no. of
household members above 60 years; children 0-5 years and 6-15 years), caste status
of households (along with their respective interaction dummies with the asset status),
and other control variables (indicators for age, gender, religion of the household head;
agriculture and non-agriculture occupation of male and female household members).
Media variables capture information barriers that might hinder the uptake of HI [4,25,27].
Dependency variables capture the health risks of the non-working population with higher
healthcare needs. Castes capture India’s social structure and are relevant for analysis as,
historically, SCs, STs, and OBCs have worse socioeconomic and health outcomes than
others. The household head’s characteristics [28] and the occupation of its members [27]
are also known to be linked with the usage of the HI. More recent literature has confirmed
the relevance of these variables in predicting the HI enrollment [8,10,13,29]. Among the
states, we use Karnataka as the baseline, reference state. Therefore, we include dummies
for the remaining states in our empirical analysis. This is also consistent with CS. We group
data from Andhra Pradesh and Telangana, which were together as one state in 2005-2006.
Data from union territories have been grouped into one group due to the paucity of data
from each union territory. For explanatory variables as well, we exclude households with a
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response “don’t know”, which accounts for approximately 1 to 3 percent of the respective
sample sizes. Given our large sample, it is reasonable to assume that there is no systematic
bias in our estimated result. However, we perform robustness checks by including such
observations. No further transformations are conducted on the included variables.

2.3. Empirical Strategy

Our unit of analysis is the household eligibility for HI. Since our outcome variable of
the interest is a binary variable, and to maintain comparability, we also estimate the model
estimated by CS. More specifically, we estimate Probit regression model. Our multivariate
Probit regression model can be expressed in the equation form as follows:

Pr(Y = 1]X) = ®(X'p) (1)

where Y is HI enrollment, which as defined earlier takes the value of 1 if a household is en-
rolled in any HI; otherwise, it takes the value of 0. ® is the cumulative distribution function
of the standard normal distribution and X represents a vector of explanatory variables.

To estimate RRRs for different HI categories against non-insurance, we estimate MNL
model, which is appropriate given that we have more than two insurance products without
any natural ordering, and it is also consistent with CS. For this, our equation for the base
outcome (no-insurance) is:

1
(]/ ) 1 —|—eXﬁ(l)+€X/3(2)+€X/3(3>—|—QX.3(4) ( )
For other outcomes, it becomes
eXﬁ(j)
Pr(y =) 3)

- 14-eXBY £ pXB?) 4 pXBO) | oXpW

where j = 1,2, 3,and 4 represents “public HI”, “CBHI”, “private HI”, and “other insurance”,
respectively. Their corresponding coefficients are represented as g1),8(2), 8(3),and p*.
Following Equation (3), the RRR for each outcome can be expressed as:

Pr(y
Pr(y =0)

1) _ xp

where i =1, 2, 3, and 4 corresponds to each outcome mentioned above.

For both Probit and MNL models, standard errors are clustered at the Primary Sam-
pling Unit (PSU) level, and a priori is set to 0.05. All the results are estimated using survey
weights and strata with a single sampling unit centered at the overall mean. The analysis is
performed using Stata 15.1 statistical package [30].

3. Results

In 2015-2016, approximately 29 percent of households had HI, with 28.8% in rural and
28.2% in urban areas [19]. Figure 1 shows the extent of HI enrollment across Indian states.
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Figure 1. Statewide health insurance enrollment in India 2015-2016.

For 2015-2016, we observe a considerable variation in HI enrollment across the states.
Andhra Pradesh had the highest number of insured households (74%), followed by Chhat-
tisgarh (69%), Telangana (66%), and Tamil Nadu (64%). In Utter Pradesh, Nagaland, Jammu
and Kashmir, and Manipur, less than 10% households were enrolled in any HI scheme.
Figure 2 shows the distribution of various HI programs across rural and urban areas.

Rural-Urban Distribution of Health Insurance Programs in India 2015-2016 *
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Figure 2. Rural-urban distribution of health insurance programs in India 2015-2016.

Enrollment in RSBY accounts for the highest share of HI enrollments. The reach of
public HI schemes is higher in rural areas, while ESIS, CGHS, and private HI have higher
enrollment in urban areas. The enrollment in CBHI schemes in 2005-2006 was 12.07 and
2.73 percent in urban and rural areas, respectively [8]. Table 1 provides a list HI programs
and their eligibility criteria.
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Table 1. Central and state health insurance programs available in India.

Inception Year Central or State Scheme Eligibility Criteria
1948 Central Govt. Employee State Insurance Scheme (ESIS) Blue-collar workers
Central Government Health
1954 Central Govt. Scheme (CGHS) Govt. employees
Below Poverty Level (BPL)
households working in the
Rashitriya Swasthya Bima Yojana (RSBY)  unorganized sector. In PM-JAY,
2008 Central Govt. renamed /revamped Pradhan Mantri Jan  they are identified by inclusion,
Arogya Yojana (PM-JAY) in 2018 deprivation, and occupational
criteria of the Socio Economic
Caste Census 2011 (SECC 2011).
2016 Assam Atal Amrit Abhiyan/PM-JAY (in 2018) Similar to PM-JAY
Andaman and Nicobar Island Scheme for
2015 Andaman and Nicobar Island ~ Health Insurance (merged with PM-JAY Similar to PM-JAY
in 2019)
State residents with an annual
. income below INR 500,000.
2007 Andhra Pradesh Arogyashree Scheme (YSR Arogyasri Households with white ration
Scheme after 2017) . .
card issued under National Food
Security Act 2013.
The Arunachal Pradesh Chief Minister’s
2014 Arunachal Pradesh Universal Health Insurance Scheme Similar to PM-JAY
(merged with PM-JAY in 2018)
Mukhya Mantri Swasthya Bima Yojana
2013 Chhattisgarh (merged with PM-JAY and other Similar to PM-JAY
programs in 2019)
2013 Dadra and Nagar Haveh, Sanjeevani Swasthya Bima Yojana Family listed in state BPL list
Daman and Diu
2016 Goa Deen Dayal Swasthya Seva Yojana All households
2012 Gujarat Mukhya Mantri Amrutam Yojana Household listed in state BPL list
Mukhya Mantri State Health Care
. Scheme (merged with PM-JAY under the .
2016 Himachal Pradesh name Mukhya Mantri Himachal Health Similar to PM-JAY
Care Scheme (HIMCARE) since 2019).
Mukhya Mantri Swasthya Bima Yojana .
2017 Jharkhand (merged with PM-JAY in 2018) Similar to PM-JAY
Eligible households defined
under National Food Security Act
2013 and beneficiaries for all
ongoing schemes (Yashaswi
2018 Karnataka Ayushman Bharat-Aarogya Karnataka Health Insurance Scheme 2003
and Vajpayee Arogyashree
Scheme 2009). For
non-beneficiaries, “co-payment”
system is available.
Comprehensive Health Insurance
Scheme (CHIS) and CHIS Plus (merged .
2008 Kerala with PM-JAY in 2020 to form Karunya Similar to PM-JAY
Arogya Suraksha Padhathi (KASP))
R Candi fevandayee Arogya | EISIe oustolis et
2012 Maharashtra Yojana, renamed Mahatma Jyotiba Phule ty

Jan Aarogya Yojana in 2017

2013 having yellow and white
ration cards.
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Table 1. Cont.

Inception Year Central or State Scheme Eligibility Criteria
Megha Health Insurance Scheme All residents except govt.
2012 Meghalaya (merged with PM-JAY in 2019) employees
Eligible households defined
2013 Odisha Biju Swasthya Kalyan Yojana under National Food Security Act
2013
Puducherry Medical Relief Society .
2016 Puducherry Scheme (merged with PM-JAY in All re51;:1;ntlsoe>:;esp tgovt.
2019)/state scheme POy
. Bhagat Puran Singh Health Insurance .
2015 Punjab Scheme (implemented PM-JAY in 2019) Stmilar to PM-JAY
All residents (no premium for
Bhamashah Health Insurance socioeconomically weaker
2015 Rajasthan Scheme/Mukhya Mantri Chiranjeevi families identified under Socio
Swasthya Bima Yojana Economic Caste Census 2011
(SECC 2011)).
. Chief Minister Comprehensive Health Family annual income below
2012 Tamil Nadu Insurance Scheme INR 120,000
2007 Telangana Arogyashree Scheme BPL families identified in state list
200 Tripura RSBY/PM-JAY Similar to PM-JAY
2016 Uttarakhand Mukhya Mantri Swasthya Bima Yojana All residents except‘govt.
employees and pensioners
2017 West Bengal Swasthya Sathi Similar to PM-JAY

Note: The list is not exhaustive, and information on the schemes is collected from the respective scheme’s website.

Table 2 shows the distribution of HI enrollment by potential explanatory variables.
Except for newspaper, household head’s education, and regional dummy, all other variables
have a statistically significant association with the HI enrollment. All explanatory variables
included in the analysis share statistically significant associations with HI choices. We do
not exclude any variables from further analyses due to their theoretical importance and to
maintain comparability with CS.

Table 2. Distribution of health insurance enrollment by potential explanatory variables.

A. Health Insurance

Total,

Has HI,

N = 598,252 Has No HI, N = 425,778 N = 172,474 p-Value

Household Asset Variables (n = 598,252) <0.001

High Asset 31.424 30.676 33.269

Medium Asset 23.801 22.622 26.713

Low Asset 44.775 46.702 40.018

Media Exposure Variables (n = 482,158)
Newspaper 44.247 42.706 48.046 <0.001
Radio 18.141 18.033 18.408 0.14
Television 78.155 74.688 86.699 <0.001
Dependency Variables (n = 598,252)

Prop. of # above 60 0.392 (0.647) 0.390 (0.649) 0.397 (0.642) <0.001
Prop. of # between 0 to 5 0.512 (0.831) 0.551 (0.860) 0.416 (0.746) <0.001
Prop. of # between 6 to 15 0.925 (1.156) 0.974 (1.195) 0.804 (1.045) <0.001
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Table 2. Cont.

A. Health Insurance

Total, Has HI,

N = 598,252 Has No HI, N = 425,778 N = 172,474 p-Value
Caste (n = 571,188)
SC 21.592 20.962 23.126 <0.001
ST 9.642 9.388 10.259 <0.001
OBC 44241 43.305 46.518 <0.001
Control Variables
Hindu (n = 598,252) 81.383 80.020 84.746 <0.001
Muslim (n = 598,252) 12.568 14.105 8.772 <0.001
Sex of Household Head (n = 598,252) 0.003
Female 14.636 14.777 14.290
Male 85.364 85.223 85.710
HH head’s age (n = 598,168) 48.415 (14.024) 48.017 (14.291) (13399) <0.001
HH head’s education (n = 595,856) 6.044 (5.208) 6.042 (5.172) 6.048 (5.294) 0.5
Male: Agriculture (n = 78,207) 34.268 33.335 36.387 <0.001
Male: Non-Agriculture (n = 78,207) 65.562 66.273 63.949 0.001
Female: Agriculture (n = 82,550) 18.203 16.848 21.313 <0.001
Female: Non-Agriculture (n = 82,550) 18.511 16.954 22.082 <0.001
Region (n = 598,252) 0.054
Rural 65.163 64.951 65.686
Urban 34.837 35.049 34.314
B. Health Insurance Products
Total, HasnoHI,  HasPublicHI, HasCBHI, ~ HaSFtvVatle  posomer o
N =591,378 N =425778 N = 148,369 N =809 N = 10,823 HL, N=5599 P
Household Asset Variables (n = 591,378) <0.001
High Asset 31.256 30.676 28.511 49.026 83.453 44.596
Low Asset 44.895 46.702 43.142 25.893 5.764 32.284
Mg‘:;gf‘ 23.850 22,622 28.347 25.081 10.782 23.120
Media Exposure Variables (n = 476,354)
Newspaper 44.092 42.706 44.989 60.154 79.834 56.352 <0.001
Radio 18.072 18.033 17.201 24.765 29.021 22.643 <0.001
Television 78.016 74.688 85.894 88.524 95.996 86.723 <0.001
Dependency Variables (n = 591,378)
1; {)(’fv'eoé: 0392 (0.647)  0.390 (0.649)  0.390 (0.634)  0.406 (0.663)  0.448 (0.696)  0.496 (0.715) <0.001
Prop. of #
between 0.513(0.832)  0.551 (0.860)  0.419(0.749) 0452 (0.764) 0362 (0.672)  0.448 (0.786)  <0.001
0and 5
Prop. of #
between 0.927 (1.158) 0974 (1.195)  0.815(1.053)  0.792(0.997)  0.655(0.913)  0.829(1.074)  <0.001
6 and 15
Caste
(n = 564,457)
SC 21.628 20.962 24.453 16.541 10.737 18.083 <0.001
ST 9.589 9.388 10.669 6.224 2972 9.077 <0.001
OBC 44.178 43.305 47.368 45.225 36.136 40.158 <0.001
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Table 2. Cont.
B. Health Insurance Products
Total, Has no HI, Has Public HI, Has CBHI, Has II_’IIiivate Has Other Value
N =591,378 N = 425,778 N = 148,369 N =809 N = 10.823 HI,N=5599 P
Control
Variables
Hindu
(n = 591,378) 81.295 80.020 84.507 83.381 84.298 86.979 <0.001
Muslim
(n = 591,378) 12.654 14.105 9.189 9.281 6.632 6.236 <0.001
HH Head'’s Sex (n = 591,378) <0.001
Female 14.673 14.777 14.803 12.565 9.764 13.082
Male 85.327 85.223 85.197 87.435 90.236 86.918
HH head’s age 48.403 48.017 49.731 50.183
(n = 591,3778) (14.037) (14201) ~ 49286(1329) (43775 50461(13.395)  (33399) <0.001
HH head’s
education 6.027 (5.200) 6.042 (5.172) 5.535 (5.068) 8.002 (5.693) 11.302 (4.866) 7.426 (5.310) <0.001
(n =589,002)
Male:
Agriculture 34.195 33.335 38.136 39.225 12.287 34.219 <0.001
(n=77,166)
Male: Non-
Agriculture 65.629 66.273 62.169 60.702 88.122 67.039 <0.001
(n=77,166)
Female:
Agriculture 18.181 16.848 22.713 9.075 5.030 21.959 <0.001
(n = 81,464)
Female: Non-
Agriculture 18.420 16.954 21.733 19.247 25.613 19.598 <0.001
(n = 81,464)
Region
(n = 591,378) <0.001
Rural 65.234 64.951 69.206 52.477 25.144 60.862
Urban 34.766 35.049 30.794 47.523 74.856 39.138
Note: Column percentages are shown. # in variable names is used as a symbol for the word “number”.
In Table 3, we compare our findings with that by CS. Appendix B provides a detailed
comparison.
Table 3. Comparative summary: relative role and significance of potential explanatory variables.
Health Insurance Enrollment Health Insurance Choices
Chakravarti and Chakravarti and
Shankar [15] Our Study Shankar [15] Our Study
Household Asset Variables
Medium Asset Positive effect No effect Positive eff(?ct on public Positive effect on private HI
and private HI
High Asset Positive effect Positive effect (overall) Positive eff(?ct on public Positive effect on private HI
and private HI
Media Exposure Variables
L Positive effect (urban Positive effect on CBHI ~ Positive effect on private HI
Newspaper Positive effect and overall) (urban) and private HI (urban and overall)
. Positi ffect ivat .
Radio Positive effect (urban No effect > ll‘ﬁ (euricar? gn%nva ¢ Negative effect on

and overall)

overall sample)

CBHI (rural)
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Table 3. Cont.

Health Insurance Enrollment Health Insurance Choices

Chakravarti and Chakravarti and
Shankar [15] Our Study Shankar [15] Our Study
Positive effect on all Positive effect on public HI
Television Positive effect No change t £ HI (rural and overall) and
ypes o :
private HI (urban)
Dependency Variables
High Asset * # above 60 No effect No change No effect No change
- Positive effect on private ~ Positive effect on public HI
# above 60 No effect Positive effect HI (overall) (rural and overall)
Negative effect (urban Negative effect on
#between 0 and 5 No effect and overall) public HI (urban) No change
# between 6 and 15 No effect Positive effect (rural) No effect Positive effect on public HI
(rural and overall)
Caste
Positive effect on public HI
Positive effect (rural (rural and overall), CBHI
sC No effect and overall) No effect (urban), and private
p
HI (urban)
Positive effect (rural Positive effect on public
ST No effect and overall) No effect HI (rural)
Negative effect on Positive effect on CBHI
OBC No effect No change public HI (urban) (urban) and private HI.
* . Positive effect (rural Positive effect on public Negative effect on CBHI
5C * Medium Asset and overall) No effect HI (overall) and private HI (urban)
Positive effect on public
SC * Hieh Asset Positive effect (rural Negative effect HI (rural and overall), Negative effect on CBHI
& and overall) (overall) Negative on and private HI (urban)
CBHI (rural)
ST * Medium Asset No effect No change No effect PO(SriltlirV;i i{gcg\(z)graclng
. . Negative effect on CBHI
ST * High Asset Negative effect No change Negative effect on (rural) and private HI
(overall) private HI (overall)
(urban and overall)
Negative effect on CBHI
OBC * Medium Asset No effect No change Negative effect on and private HI (urban) and
& private HI (urban) positive effect on
CBHI (rural)
Negative effect Negative effect on Negative effect on public HI
OBC * High Asset No effect E(;overall) private HI (urban and (urban) and private HI
overall) (urban and overall)
Control Variables
. -, o Positive effect bli Positive effect bli
Hindu Positive effect Positive effect (rural) I?I?alr:/c(le EB(;-CII ?(r)lvzllall;c ost W?_ﬁ (;clr;)lr)l public
. Negative effect on .
Muslim Negative effect (urban No change private HI (urban and Negative effect on
and overall) CBHI (urban)
overall)
Female-headed HH No effect No change No effect No change
Positive effect on public L ositive effect on public HI
HH head’s age Positive effect No change d ori I-}I)I and CBHI (rural and
and private overall)

HH head’s education

Positive effect

Positive effect (urban)

Positive effect

Negative effect on public HI
(overall), positive effect

private HI
Agriculture: Male Positive effect (overall) No effect Positive(s‘f,ielgtuc;n CBHI No effect
o Positive effect on public s .
Non-Agriculture: Male Positive effect (urban No effect and private HI (urban Positive effect on private HI

and overall)

and overall)

(urban and overall)
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Table 3. Cont.

Health Insurance Enrollment

Health Insurance Choices

Chakravarti and Chakravarti and
Shankar [15] Our Study Shankar [15] Our Study
. . Positive effect (rural Positive effect on private ~ Positive effect on public HI
Agriculture: Female and overall) No change HI (overall) (rural and overall)
Non-Agriculture: Positive effect on CBHI Positive effect on public HI

Positive effect (rural)

Positive effect

Female (rural and overall) (rural and overall)
Region Positive effect Negative effect POSigEZ E;Dflff\cl; toe nPIi)Iublic NegeiicéVES;fﬁf/teoe;flzgtbélrf o
private HI
Note: Significant results are noted for samples as shown in the bracket. Mention of no sample indicates results are
significant for all three samples (rural, urban, and overall). * in variable names indicates interaction, and # is used
as a symbol for the word “number”.
3.1. Determinants of HI Enrollment
The marginal effects of wealth status, media, age profile, caste, and other covariates
estimated using the Probit model for rural, urban, and combined samples are presented in
Table 4.
Table 4. Marginal effects of variables affecting health insurance coverage in 2015-2016 estimated
using Probit model for rural, urban, and combined sample.
Urban Rural Combined
“ettew  pvawe’  CRERY pamet  MEEE pvalues
Household Asset Variables
Medium Asset —0.085 0.110 —0.001 0.961 —0.016 0.305
High Asset 0.001 0.988 —0.002 0.904 0.040 * 0.019
Media Exposure Variables
Newspaper 0.022 * 0.033 0.006 0.316 0.012* 0.024
Radio 0.005 0.727 —0.000188 0.979 0.001 0.874
Television 0.031 0.098 0.028 *** 0.000 0.032 *** 0.000
Dependency Variables
High Asset * # above 60 —0.013 0.499 —0.002 0.845 —0.002 0.833
# above 60 0.030 * 0.032 0.013 ** 0.006 0.015 ** 0.002
# between 0 and 5 —0.027 *** 0.000 —0.005 0.075 —0.012 *** 0.000
#between 6 and 15 —0.001 0.899 0.005 * 0.018 0.002 0.206
Caste
SC —0.032 0.568 0.055 *** 0.000 0.050 ** 0.001
ST —0.028 0.623 0.034 * 0.018 0.034 * 0.027
OBC —0.006 0.918 0.011 0.416 0.012 0.401
SC * Medium Asset 0.064 0.335 —0.010 0.579 —0.008 0.679
SC * High Asset 0.0004251 0.995 —0.011 0.613 —0.056 ** 0.006
ST * Medium Asset 0.064 0.421 0.008 0.734 0.006 0.808
ST * High Asset 0.008 0.906 —0.031 0.241 —0.054 * 0.019
OBC * Medium Asset 0.062 0.351 0.004 0.802 0.015 0.389
OBC * High Asset —0.044 0.460 0.013 0.503 —0.049 ** 0.003
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Table 4. Cont.

Urban Rural Combined
“Eites  pvae’  VEER pamer MR paluet
Control Variables
Hindu —0.019 0.400 0.035* 0.010 0.015 0.210
Muslim —0.053 * 0.036 0.022 0.220 —0.006 0.675
Female-headed HH —0.010 0.470 —0.005 0.472 —0.007 0.294
HH head’s age 0.006 * 0.024 0.013 *** 0.000 0.011 *** 0.000
Age square —0.000047 0.079 —0.0001142 *** 0.000 —0.000092 *** 0.000
HH head’s education 0.003 * 0.031 —0.00026 0.673 0.001 0.144
Agriculture: Male 0.014 0.529 —0.002 0.854 0.003 0.756
Non-Agriculture: Male 0.028 0.130 0.005 0.603 0.011 0.181
Agriculture: Female 0.016 0.477 0.027 *** 0.000 0.030 *** 0.000
Non-Agriculture: Female 0.024 * 0.023 0.028 *** 0.000 0.028 *** 0.000
Region N.A. N.A. N.A. N.A. —0.041 *** 0.000
No. of observations 21850 51769 73619
Pseudo R square 0.1451 0.2448 0.2019
Log pseudolikelihood —13.6521 —22.4992 —36.5230

Note: T Sampling weights are used. Standard Errors are robust to heteroscedasticity at the cluster level. The
marginal effect is for the discrete change of dummy variable from 0 to 1. Base Category for State Fixed
Effects = Karnataka. Union Territories Chandigarh, Dadra and Nagar Haveli, Daman and Diu, Lakshadweep
and Puducherry clubbed together. Delhi excluded from analysis in Rural sample. * in variable names indicates
interaction, and # is used as a symbol for the word “number”. * p < 0.05, ** p < 0.01, *** p < 0.001.

3.1.1. Role of Household Wealth

Unlike CS’s results, we do not find a significant impact of a household’s wealth status
on its current HI enrollment in rural and urban areas. Compared to 2005-2006, the relative
advantage of the wealthier households has decreased across the rural and urban areas.
However, after controlling for residence, the highest asset group had a higher probability
of having HI than the low wealth group (4 percent higher probability).

3.1.2. Role of Media

Our result is consistent with CS. Among all media variables, CS reports the smallest
marginal effects for the radio variable. Similarly, our results are small but insignificant for
the variable. The effects of newspaper and television are significant in urban and rural
areas, respectively. An urban household with any adult woman reading a newspaper
at least once a week had a 2.2 percentage point higher probability of having a member
enrolled in HI. Similarly, a rural household with any adult woman watching television
at least once a week had a 2.8 percentage point higher probability of having any member
enrolled in a HI scheme. Like CS, to isolate the effect of media variables from education
and wealth status, we re-estimated our Probit model by including predicted residuals of
each of the media variables (results available upon request). The results for media variables
remained the same as in our primary model. Thus, the effect of access to media variables
persisted after controlling for education and wealth status. Therefore, as CS has noted,
insurance providers’ better advertising and marketing strategies would help reach yet-
to-be-insured households, providing them more access to the information on the offered
health insurance products.
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3.1.3. Role of Dependency Variables

Contrary to CS, we find that in 20152016, both in urban and rural areas, households
with a higher number of older adults had a higher probability of enrollment in any HI. This
suggests that in the era in which RSBY and state-funded programs have been introduced,
such households might have enrolled in these programs anticipating greater healthcare
need. However, similar to CS, the interaction dummy for high assets and no. of the elderly
is insignificant, suggesting no joint effect of high wealth and the high number of older
adults on the enrollment.

We find small marginal effects of the number of children in the household. In the urban
areas, the probability of HI decreases with the increasing number of children (significant
for the 0-5 years group at 2.7 percentage points). In the rural area, we find a small marginal
but positive effect (0.5 percent) of the variable representing children aged 615 years old.
This is consistent with the literature [28,31-33], which found a positive association between
age and demand for HI.

3.1.4. Role of Caste

Consistent with CS, in urban areas, we find SC, ST, and OBC (relative to the base
category upper caste) are statistically insignificant determinants of HI enrollment. Neither
of the lower-caste households with higher assets have significantly different enrollments
than the low-asset households from the same castes. However, in rural areas, SC and
ST households have a higher likelihood of HI enrollment (5.5 percent and 3.4 percent,
respectively). This result indicates that HI enrollments of SC and ST households with low-
income have improved in the rural areas. In contrast to CS, the caste-wealth interaction
dummies are statistically insignificant. In the full sample (rural and urban data combined),
the SC and OBC households with higher assets have lower likelihoods of HI enrollments.

3.1.5. Role of Other Control Variables

We find a significant but small positive marginal effect of the household head’s educa-
tion on HI enrollment in the urban area. Similar to CS, the likelihood of HI enrollments
has not improved for the urban Muslim households compared to other minority religious
groups. Hindu households in rural areas have a higher likelihood of HI than minority
religious groups” households. The occupational status of male members of the household
has no significant effect on HI enrollment. However, the occupational status of female
members has significant effects (except for non-agriculture occupation in the urban sample).

CS documented negative coefficients for state dummies, suggesting households living
in other states in comparison to Karnataka had lower likelihoods of HI enrollment. In
contrast, we find positive coefficients for states such as Andhra Pradesh, Arunachal Pradesh,
Chhattisgarh, Kerala, Mizoram, and Tamil Nadu in urban areas (results not shown). In
addition, in contrast to CS, we find a significantly lower likelihood of HI enrollment for
urban households (4.1 percent), accounting for other factors. The programs like RSBY and
state-funded health insurance programs focus on poor households predominantly living in
rural areas.

3.2. Determinants of HI Enrollment by Schemes

The results from the estimation of MNL are presented in Table 5. As highlighted earlier,
with RSBY and state-funded HI programs, public HI became the major category of HI
schemes in 2015-2016. Therefore, we present the results for public HI schemes along with
CBHI and private HI schemes. We examine the differential impact of household wealth,
access to media, demographics, and location on alternative HI enrollment. Due to data
limitations, we combine CBHI with “Other” HI in the analysis of the urban area.
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Table 5. MNL model estimates for health insurance choices in 2015-2016.
A. Outcome 1: Public H.I.
Urban Rural Combined
RRR p-Value * RRR p-Value * RRR p-Value *
Household Asset Variables
Medium Asset 0.577 0.094 0.998 0.985 0.921 0.446
High Asset 0.610 0.117 0.841 0.169 0.886 0.283
Media Exposure Variables
Newspaper 1.042 0.503 1.002 0.969 1.014 0.673
Radio 0.988 0.884 0.967 0.500 0.974 0.562
Television 1.182 0.175 1.214 *** 0.000 1.241 *** 0.000
Dependency Variables
Highest Asset * # above 60 0.866 0.254 0.987 0.883 0.935 0.359
# above 60 1.121 0.213 1.085 * 0.021 1.082 * 0.025
#between 0 and 5 0.844 *** 0.000 0.971 0.129 0.932 *** 0.000
#Dbetween 6 and 15 1.013 0.643 1.039 ** 0.005 1.029 * 0.022
Caste
SC 0.752 0.376 1.416 ** 0.001 1.319 ** 0.006
ST 0.790 0.481 1.250 * 0.027 1.185 0.087
OBC 0.824 0.567 1.062 0.524 1.038 0.696
SC * Medium Asset 1.496 0.261 0.962 0.772 0.972 0.824
SC * High Asset 1.493 0.257 1.008 0.960 0.930 0.623
ST * Medium Asset 1.519 0.334 1.043 0.812 1.065 0.691
ST * High Asset 1.818 0.111 0.826 0.342 1.062 0.724
OBC * Medium Asset 1.521 0.249 1.027 0.828 1.102 0.405
OBC * High Asset 1.261 0.504 1.156 0.279 1.013 0.917
Control Variables
Hindu 0.918 0.501 1.323 ** 0.004 1.140 0.088
Muslim 0.865 0.335 1.197 0.154 1.070 0.486
Female-headed HH 0.887 0.175 0.965 0.467 0.932 0.113
HH head’s age 1.026 0.207 1.099 *** 0.000 1.073 *** 0.000
Age square 1.000 0.369 0.999 *** 0.000 0.999 *** 0.000
HH head’s education 0.992 0.284 0.993 0.091 0.992 * 0.036
Agriculture: Male 0.967 0.838 0.992 0.906 0.994 0.918
Non-Agriculture: Male 1.066 0.595 1.038 0.571 1.047 0.425
Agriculture: Female 1.085 0.532 1.203 *** 0.000 1.197 *** 0.000
Non-Agriculture: Female 1.122 0.075 1.189 *** 0.000 1.168 *** 0.000
Region N.A. N.A. N.A. N.A. 0.715 *** 0.000
B. Outcome 2: CBHI
Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
Household Asset Variables
Medium Asset 414,263.200 *** 0.000 0.237 0.187 0.322 0.209
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Table 5. Cont.
B. Outcome 2: CBHI
Urban Rural Combined
RRR p-Value RRR p-Value * RRR p-Value *
High Asset 700,030.700 *** 0.000 0.478 0.289 1.027 0.969
Media Exposure Variables
Newspaper 1.773 0.060 1.647 0.211 1.834 0.075
Radio 0.930 0.782 0.092 *** 0.000 0.602 0.215
Television 0.544 0.256 0.823 0.664 0.545 0.132
Dependency Variables
Highest Asset * # above 60 1.884 0.161 1.987 0.302 0.897 0.850
# above 60 1.336 0.295 0.913 0.809 0.906 0.754
#between 0 and 5 0.838 0.239 1.147 0.340 1.229 0.135
#Dbetween 6 and 15 1.039 0.656 0.901 0.506 0.958 0.729
Caste
SC 263,280.000 *** 0.000 0.409 0.234 0.418 0.241
ST 0.605 0.154 0.116 0.076 0.117 0.069
OBC 289,420.400 *** 0.000 0.336 0.133 0.494 0.339
SC * Medium Asset 0.000003 *** 0.000 1.851 0.704 6.389 0.169
SC * High Asset 0.000001 *** 0.000 3.993 0.218 1.292 0.796
ST * Medium Asset 0.912 0.933 73.535 * 0.017 39.110 * 0.033
ST * High Asset 1.552 0.549 0.001 *** 0.000 11.839 0.069
OBC * Medium Asset 0.000004 *** 0.000 12.446 * 0.048 7.178 0.062
OBC * High Asset 0.000002 *** 0.000 2.810 0.297 1.788 0.493
Control Variables
Hindu 0.486 0.133 0.862 0.769 0.868 0.819
Muslim 0.173 ** 0.004 0.485 0.378 0.333 0.191
Female-headed HH 1.539 0.202 1.491 0.487 1.135 0.781
HH head’s age 1.222 *** 0.000 1.164 0.184 1.296 * 0.016
Age square 0.998 *** 0.000 0.998 0.190 0.998 * 0.025
HH head’s education 0.995 0.877 1.009 0.833 1.036 0.324
Agriculture: Male 1.618 0.126 2.500 0.064 1.563 0.274
Non-Agriculture: Male 1.716 0.069 1.201 0.712 0.775 0.532
Agriculture: Female 1.331 0.566 0.564 0.248 0.583 0.218
Non-Agriculture: Female 1.329 0.326 0.290 0.098 1.089 0.824
Region N.A. N.A. N.A. N.A. 1.331 0.426
C. Outcome 3: Private H.I.
Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
Household Asset Variables
Medium Asset 68654.040 *** 0.000 4.246 ** 0.005 3.509 * 0.011
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Table 5. Cont.
C. Outcome 3: Private H.I.
Urban Rural Combined
RRR p-Value RRR p-Value * RRR p-Value *

High Asset 616760.200 *** 0.000 11.242 *** 0.000 18.188 *** 0.000

Media Exposure Variables
Newspaper 1.477 * 0.025 1.322 0.082 1.433 ** 0.003
Radio 1.229 0.189 1.166 0.411 1.172 0.209
Television 3.399 * 0.021 0.909 0.726 1.476 0.089

Dependency Variables
Highest Asset * # above 60 0.923 0.745 1.236 0.427 1.051 0.775
# above 60 1.249 0.210 0.902 0.545 1.074 0.558
#between 0 and 5 0.909 0.447 0.933 0.396 0.917 0.319
#Dbetween 6 and 15 0.946 0.409 0.948 0.440 0.943 0.246
Caste
SC 86,983.790 *** 0.000 1.945 0.328 2.624 0.120
ST 0.957 0.880 1.197 0.769 1.776 0.347
OBC 93,107.950 *** 0.000 2.712* 0.046 3.609 ** 0.008
SC * Medium Asset 0.000018 *** 0.000 0.350 0.180 0.371 0.156
SC * High Asset 0.000007 *** 0.000 0.341 0.179 0.221* 0.020
ST * Medium Asset 2.777 0.115 1.247 0.723 1.118 0.857
ST * High Asset 0.215 ** 0.001 0.572 0.463 0.154 ** 0.006
OBC * Medium Asset 0.00002 *** 0.000 0.356 0.080 0.372 0.073
OBC * High Asset 0.000005 *** 0.000 0.390 0.087 0.148 *** 0.000
Control Variables
Hindu 1.275 0.396 1.392 0.352 1.439 0.121
Muslim 0.633 0.231 0.793 0.586 0.729 0.303
Female-headedHH 0.882 0.527 0.742 0.158 0.850 0.285
HH head’s age 0.997 0.909 0.998 0.946 1.001 0.951
Age square 1.000 0.611 1.000 0.659 1.000 0.598
HH head’s education 1.144 *** 0.000 1.072 *** 0.000 1.125 *** 0.000
Agriculture: Male 1.922 0.107 0.891 0.654 1.296 0.293
Non-Agriculture: Male 2271* 0.023 1.327 0.259 1.755* 0.011
Agriculture: Female 1.082 0.892 0.994 0.979 1.012 0.959
Non-Agriculture: Female 1.067 0.636 1.417 0.060 1.128 0.291
Region N.A. N.A. N.A. N.A. 1.349 * 0.014
D. Outcome 4: Others
Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t

Household Asset Variables

Medium Asset N.A. N.A. 0.868 0.704 0.994 0.986
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Table 5. Cont.

D. Outcome 4: Others

Urban Rural Combined
RRR p-Value RRR p-Value * RRR p-Value *
High Asset N.A. N.A. 0.620 0.316 1.185 0.653
Media Exposure Variables
Newspaper N.A. N.A. 1.333* 0.037 1.458 ** 0.005
Radio N.A. N.A. 1.057 0.759 0.954 0.776
Television N.A. N.A. 1.383 0.137 1.251 0.320
Dependency Variables
Highest Asset * # above 60 N.A. N.A. 1.023 0.943 1.575 0.098
# above 60 N.A. N.A. 1.340 * 0.010 1.375 ** 0.002
#between 0 and 5 N.A. N.A. 1.009 0.903 0.934 0.324
#Dbetween 6 and 15 N.A. N.A. 1.006 0.895 1.006 0.889
Caste
SC N.A. N.A. 1.653 0.081 1.589 0.120
ST N.A. N.A. 1.014 0.965 1.016 0.962
OBC N.A. N.A. 1.211 0.531 1.248 0.480
SC * Medium Asset N.A. N.A. 0.418 0.062 0.379 * 0.032
SC * High Asset N.A. N.A. 1.525 0.420 0.325* 0.010
ST * Medium Asset N.A. N.A. 0.675 0.472 0.651 0.417
ST * High Asset N.A. N.A. 1.207 0.750 0.884 0.859
OBC * Medium Asset N.A. N.A. 0.864 0.732 0.862 0.722
OBC * High Asset N.A. N.A. 1.109 0.833 0.528 0.108
Control Variables
Hindu N.A. N.A. 0.665 0.138 0.545* 0.025
Muslim N.A. N.A. 0.691 0.404 0.331 ** 0.004
Female-headed HH N.A. N.A. 1.335 0.158 1.499 0.056
HH head’s age N.A. N.A. 1.068 0.088 1.105 ** 0.002
Age square N.A. N.A. 0.999 0.119 0.999 ** 0.003
HH head’s education N.A. N.A. 1.043* 0.025 1.024 0.217
Agriculture: Male N.A. N.A. 0.945 0.806 1.067 0.725
Non-Agriculture: Male N.A. N.A. 1.157 0.487 1.306 0.103
Agriculture: Female N.A. N.A. 1.057 0.723 1.103 0.530
Non-Agriculture: Female N.A. N.A. 1.007 0.972 1.124 0.555
Region N.A. N.A. N.A. N.A. 0.746 0.090
No. of observations 21,592 51,506 72,660
Pseudo R square 0.183 0.251 0.224
Log pseudolikelihood —162.217 —247.842 —415.239

Note: t Sampling weights are used. Standard Errors are robust to heteroscedasticity at the cluster level. Base
Category for State Fixed Effects = Karnataka. CBHI and Other H.I. are clubbed for urban sample. Union Territories
Chandigarh, Dadra and Nagar Haveli, Daman and Diu, Lakshadweep and Puducherry clubbed together. Delhi
excluded from analysis in Rural sample. * in variable names indicates interaction, and # is used as a symbol for
the word “number”. * p < 0.05, ** p < 0.01, ** p < 0.001.
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3.2.1. Role of Household Wealth

CS documented that households (both low and high caste) with higher asset holdings
were more likely to be enrolled in public, CBHI, and private HI schemes, implying enroll-
ment gaps in such schemes between poor and rich households. In contrast, we find this
result only for private HI scheme.

3.2.2. Role of Media

Households with access to television at least once a week have a higher likelihood
of having public HI in rural areas (RRR 1.2) and private HI in urban areas (RRR 3.39)
compared to households without any HI. Reading newspapers has a significant effect on
enrollment in private HI vis-a-vis no insurance in the urban areas.

3.2.3. Role of Dependency Variables

Similar to CS, we do not find a significant role of high wealth and high number of older
adults on any type of HI enrollment. Additionally, the negative association between the
presence of children 0 to 5 years is the same as what CS reported. However, our results for
other dependency variables are in contrast to CS. In rural areas, households with members
older than 60 years and 615 years old have a higher likelihood of enrollment in public HI
(RRR 1.08 and 1.04, respectively).

3.2.4. Role of Caste

In urban areas, both low- and high-caste households have a comparable likelihood
of being enrolled in public HI. Further, the interaction effect between assets and low-caste
variables are insignificant, which is contrary to CS. However, SC and OBC poor households
have a higher likelihood of being enrolled in CBHI or private HI when compared with poor
upper-caste households. The high-asset SC(OBC) households have a higher probability of
enrolling in CBHI and private HI when compared with general-caste and low-asset SC(OBC)
households. Contrary to CS’s results, the enrollments for rural SC and ST households are
higher in public HI (respective RRRs 1.41 and 1.25). Additionally, medium-asset ST (OBC)
households are more likely to be enrolled in CBHI than low-asset ST (OBC) households.
Overall, we report contrasting results with CS for the interaction dummies of caste and
wealth status.

3.2.5. Role of Other Control Variables

Consistent with CS, we find that Muslim households are less likely to be enrolled in any
HI compared to non-Muslim households (significant for CBHI enrollment in urban areas).
Rural Hindu households are more likely to been enrolled under public HI than the minority
religious groups (RRR 1.32). Consistent with CS, we find that higher educational attainment
of the household head is positively associated with the likelihood of private HI enrollment.
Similarly, we find men’s non-agriculture occupation is positively associated with private HI
enrollment in urban areas. In the rural areas, except for public HI, member occupations do
not significantly affect household enrollment in any HI category. More specifically, women’s
occupation is positively associated with public HI. The region dummy, which checks
urban-rural differences, indicates a higher probability of public HI in rural households.
Conversely, urban households have a higher likelihood of private HI enrollment.

4. Discussion

Our reassessment of the determinants of household HI enrollments show that the roles
of household wealth, dependent members, and caste have changed. Poor and lower-caste
households are more likely to be enrolled, particularly in public HI programs. Access to
media and household head characteristics remain important predictors of HI enrollment.
Muslim households continue to have a lower likelihood of enrollment in HI programs.
The enrollment momentum shifted from the urban areas in 2005-2006 to the rural areas in
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2015-2016. Our results suggest that the increase in HI enrollments can be largely attributed
to the introduction of pro-poor public HI programs since 2005.

In contrast to CS, we find that the likelihoods of public HI enrollments of wealthier
and poor households are approximately the same. This is likely because the enrollment
criteria for RSBY and state-funded HI schemes differ. In some states, the HI schemes allow
non-poor households; for example, Andhra Pradesh (including Telangana) and Tamil Nadu
use their own list of poor households and cover 80 and 50 percent of their population,
respectively [15]. However, high-asset households have a higher likelihood of enrollment
in CBHI and private HI.

We find that access to the newspaper and television are significant predictors of HI
enrollment. Like CS, households with access to newspapers and television have a higher
likelihood of enrollment in private HI. However, in rural areas, households with access
to television have a higher likelihood of enrollment in public HI. Thus, CS’s finding that
access to information influences voluntary HI choices is applicable in both rural and urban
areas. We also find that the households with a higher number of dependents have lower
likelihoods of enrollment in CBHI and private HI, a finding that is consistent with CS.

In contrast to CS, we find that SC/ST/OBC households with high-asset holding do
not have a higher likelihood of enrollment in public HI. However, in rural areas, these
households have a lower likelihood of enrollment in public HI. The interaction terms
between high assets and low castes are statistically insignificant, which suggests that as
far as the likelihood of HI enrollment is concerned, there is no meaningful difference
between low-caste households with low and high assets. In urban areas, poor SC and OBC
households have a higher likelihood of enrollment in CBHI compared to non-poor SC and
OBC households. For private HI, poor lower-caste households, specifically SC (urban) and
OBC (urban and rural), have a higher likelihood of enrollment than the poor general-caste
households. The enrollment probabilities are higher for poor SC and OBC households.
However, on average, high assets are positively associated with enrollment in private HI.

In urban areas, we find that household head’s educational attainment is positively
associated with enrollment in any HI enrolment, a finding that is in contrast with CS. For
private HI enrollment, our finding is consistent with CS and related studies [31-35] as
the probability of enrollment increases with increasing years of education. Our education
result is contradictory to CS’s findings for public HI and CBHI, as fewer years of education
are linked with higher odds of enrollment in these programs. The recent literature from
India [21] confirms our findings suggesting the changed relationship of this variable. Our
results are consistent with the international literature [28]. We find a significantly lower
probability of CBHI for urban Muslim households. For the rest of the categories, religious
minority households’ likelihood of enrollment is statistically indifferent to that of Hindu and
Muslim households. India’s Muslims have worse education and employment indicators
than the other religious groups [36,37]. Despite significant gains in HI enrollments in
the last two decades, these programs have yet to sufficiently cover Muslims, who have a
greater need for HI. We find that rural households belonging to religious minorities are
less likely to have public HI. PM-JAY and state programs need to cover a lot of ground
to reach out to these communities. Urban households are more likely to have private HI,
while rural households have a higher likelihood of public HI. This result is not surprising,
as the private HI providers focus more on urban areas, whereas public HI schemes have a
greater reach to households in rural areas.

In the post-RSBY period, we find that the associations between enrollments in HI
schemes and some of their explanatory variables have changed, and wealth-based, ethnic,
religious, occupational, and geographic disparities in enrollments still exist despite gains
in the past 10-15 years. Rising morbidity and mortality, low public health expenditure,
out-of-pocket expenditure, and limited coverage of then-existing insurance programs made
policymakers think of comprehensive insurance programs [38]. Post 2008, public health
insurance coverage increased in India because states like Tamil Nadu, Andhra Pradesh,
Karnataka [39], and Maharashtra [17] implemented their own health insurance programs
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with more generous packages and enrollment criteria. Further, Kerala and Chhattisgarh
covered their non-poor households under state-level programs [15,40].

However, increased enrollments do not necessarily translate into improved outcomes
for the HI enrollees. RSBY, a major driver of increase, has been studied extensively, and
evidence shows that there is some impact on health service utilization but no significant
decline in out-of-pocket health expenditure [13,41-45]. We also detected increased insti-
tutional deliveries for the poor, viz non-poor in the post-RSBY period compared to the
pre-RSBY period [46]. However, the benefits coverage was limited under the program and
was mostly focused on secondary or tertiary healthcare requirements. Despite having sev-
eral HI programs in the country, a study shows that buying medicine is the most important
item in health-related expenditure [47]. Outpatient and medicine costs are mostly paid out-
of-pocket by the patients. The revamped PM-JAY covers 3 days of pre-hospitalization and
15 days of post-hospitalization expenses on medicines and diagnostics [48]. Still, PM-JAY
beneficiaries have out-of-pocket expenditure [49]. A study suggests that the program is
ineffective in reducing catastrophic health expenditure [50].

Rising health inequities in India is another concern that hinders the progress toward
UHC. A recent study finds that India is behind on 19 out of 33 Sustainable Development
Goal (SDG) targets [51]. Seventy-five percent of districts in India are well behind the target
on these indicators. Public health subsidy for treating chronic diseases in hospitals is
largely utilized by the rich [52]. The life expectancy gap between the poorest and richest
households is 7.6 years [53]. Moreover, geographic, ethnic, religious, and gendered health
disparities are rising [54]. Caste is an important dimension to health disparities in India.
Lower caste households have the worst nutritional status [55,56], life expectancy [57], infant
mortality [58], and other important healthcare indicators.

Therefore, to address these inequities, public health infrastructure needs to be im-
proved. Despite a significant gain over the past decade, the neglect of public institutions
and diverting of resources to private care via health insurance programs have adversely
affected the public health infrastructure. Studies suggest that such programs encourage
profiteering behavior by the private health sector [13,43]. Strengthening public health
infrastructure is a potentially more economical and effective option [13,43,59]. Moreover,
health disparity in India ought to be examined from a socioecological framework [60]
because enrollment in HI does not necessarily translate into program acceptability [61].

The coverage of CBHI declined between 2005 and 2006 and 2015 and 2016. We exclude
households who reported more than one HI and “don’t know” from our main analysis.
However, we perform robustness checks by re-estimating MNL results after including
households with “more than one HI” in the Other HI category and estimation of Probit
and MNL models by including households with “don’t know”. We find that the results do
not differ qualitatively from our main analysis (see Appendices C-E).

Our analysis has a few limitations. To maintain the comparability with CS, we do
not distinguish the RSBY and state-funded programs from the employee-targeted CBHI
and ESIS within the public HI programs. Additionally, we do not analyze the inter-
state variability in HI enrollment due to the desire to compare our findings with that
of CS. States play an important role in the implementation of public HI programs. In
recent years, some states have expanded eligibility criteria, covering almost their entire
populations (see Table 1). Moreover, states are implementing PM-JAY by adopting either
trust, insurance, or mixed modes of program implementation, causing variations in their
program administration [48], which may have affected HI enrollments. For future research,
given the recent changes in the HI sector, analyzing HI enrollment by states, ethnicity, and
income will be insightful.

5. Conclusions

India introduced RSBY in 2008 to provide health insurance to poor households. In
addition, similar state-level health insurance programs were adopted by various states.
Therefore, it is reasonable to believe that the last 15 years have been more favorable to the
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poor as far as access to health insurance is concerned, which is also reflected in improved
enrollments of poor households in different health insurance schemes. In a comprehensive
study, CS explored the determinants of HI enrollment in India using data from the NFHS
that was collected in 2005-206. In light of the introduction of RSBY and state-level HI
schemes, it is expected that the relative roles and significance of the determinants of
household enrollment in HI may have changed.

In this paper, following CS and using NFHS data that was collected in 20152016, we
re-examine the determinants of household HI enrollment. In contrast to CS, we find that
households with high assets are as likely to be enrolled in any HI as the households with
low assets. Lower-caste households, especially in rural areas, have a higher likelihood of
HI enrollment. Households with a higher number of dependents (i.e., elderly and children)
are more likely to be enrolled in any HI. In addition, urban households are less likely
to be enrolled in HI compared to rural households. On the other hand, consistent with
CS, Muslim households are less likely to be enrolled in any HI compared to non-Muslim
households. The educational attainment and age of the household head and women’s
occupations are positively associated with enrollment in HI. Regarding enrollment in
different HI programs, contrary to CS, we find that households with higher assets are as
likely to be enrolled in public HI as households with low assets. Households with a higher
number of dependents have a higher likelihood of enrollment in public HI. The coverage
momentum has shifted to the rural areas in 2015-2016 from the urban areas in 2005-2006.
While there has been a significant gain in HI enrollments, disparities across socioeconomic
groups remain.
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Appendix A

Table Al. Definitions of the Variables.

Variable Abbreviation Definition

Dummy variable for any usual member in the household has

HI health insurance (0 = not enrolled, 1 = enrolled in HI).

0 = No-insurance, 1 = Employer-based, 2 = Publicly funded
HI, 3 = Private HI, 4 = Other

Household Asset 0 = Low Asset, 1 = Medium Asset, 2 = High Asset

HI Type
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Table Al. Cont.

Variable Abbreviation

Definition

Newspaper

Dummy variable for reading newspaper (0 = does not read
newspaper, 1 = read newspaper)

Radio

Dummy variable for listening to radio (0 = does not listen
radio, 1 = listen radio)

Television

# Above 60

Dummy variable for watching TV (0 = does not want TV,
1 =watch TV)

# between 0 and 5

Number of members in HH above age 60 years

# between 6 and 15

Number of members in HH between ages 0 and 5 years

SC

Number of members in HH between ages 6 and 15 years

ST

Dummy for Scheduled Caste (0 = non-SC, 1 = SC)

OBC

Dummy for Scheduled Tribe (0 = non-ST, 1 = ST)

Hindu

Dummy for Other Backward Caste (0 = non-OBC, 1 = OBC)

Muslim

Dummy for Hindu (0 = non-Hindu, 1 = Hindu)

Dummy for Muslim (0 = non-Muslim, 1 = Muslim)

Female-headed HH

Dummy for female-headed household (0 = Male-headed,
1 = Female-headed)

HH head’s Age

Age of the household head in years

HH head’s education

No. of years of education of household head (Education
in years)

Agriculture: Male

Dummy for any married man in the household works in the
agricultural sector (0 = does not work in agriculture, 1 = work
in agriculture)

Non-Agriculture: Male

Dummy for any married man in the household works in the
non-agricultural sector (0 = does not work in non-agriculture,
1 = work in non-agriculture)

Agriculture: Female

Dummy for any woman (aged 1549 years) in the household
works in the agricultural sector (0 = does not work in
agriculture, 1 = work in agriculture)

Non-Agriculture: Female

Dummy for any woman (aged 1549 years) in the household
works in the non-agricultural sector (0 = does not work in
non-agriculture, 1 = work in non-agriculture)

Region

Dummy for Urban area (0 = Rural, 1 = Urban)

State

State dummies (0 = Karnataka, 1 = Resident of state)

Note: # in variable name is used as a symbol for the word “number”

Appendix B

Table A2. Detailed Comparative Summary.

A. Determinants of Health Insurance Enrollment

Chakravarti and
Shankar [15]

Our Study

Household Asset Variables

Medium Asset

(+) ¥* in urban, rural, and
overall samples

(=)

High Asset

(+) *** in urban, rural, and
overall samples

(+) * in overall sample
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Table A2. Cont.

A. Determinants of Health Insurance Enrollment

Chakravarti and
Shankar [15]

Our Study

Media Exposure Variables

(+) ** in urban, rural, and

Newspaper overall samples (+) * in urban and overall samples
Radio (+) **in tgk;i;lir;d overall (+/-)
Television +) **oi\?e?;ﬁasr;’r;gi’ and (+) *** in rural and overall samples
Dependency Variables
High Asset * # above 60 (+/-) (-)
# above 60 +/-) (+) *in urbasr;,r;tszl, and overall
# between 0 and 5 +/-) (=) **in urban and overall samples

# between 6 and 15 (+) (+) * in rural sample
Caste
SC (=) (+) ** in rural and overall samples
ST +/-) (+) *** in rural and overall samples
OBC (+/-) (+/-)
. (+) * in rural and overall
* —
SC * Medium Asset samples (+/-)
SC * High Asset (+) *in r:;ﬁllpirelg overall (=) ** in overall sample
ST * Medium Asset +/-) (+)
ST * High Asset (=) *in overall (=) ** in overall sample
OBC * Medium Asset +) (+)
OBC * High Asset (-) (=) ** in overall sample
Control Variables
Ak 1
Hindu ) Og;;ﬁ?::r’;;;f’ and (+) * in rural sample
Muslim (=)*in L:;r)g;lz?d overall (=) * in urban sample
Female-headed HH +/-) (=)
HH head’ (+) *** in urban, rural, and (+) *** in urban, rural, and overall
cadsage overall samples samples

HH head’s education

(+) *** in urban, rural, and
overall samples

(+) * in urban sample

Agriculture: Male

(+) * in overall sample

(+/-)

Non-Agriculture: Male

(+) *** in urban and overall
samples

)

Agriculture: Female

(+) **in rural and overall
samples

(+) *** in rural and overall samples

Non-Agriculture:
Female

(+) *in rural

(+) *** in urban, rural, and overall
samples

Region

(+)*

(_) ks
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Table A2. Cont.

B. Determinants of Health Insurance Choices

Outcome 1: Public HI

Chakravarti and
Shankar [15]

Our Study

Household Asset Variables

(+) *** in urban, rural, and

(=)

Medium Asset overall samples
High Asset D venallsaples )
Media Exposure Variables
Newspaper +/-) (+)
Radio (+/-) (=)
Television (+) * in rural (+) ** in rural and overall samples
Dependency Variables

High Asset * # above 60 (+/-) (=)

# above 60 (-) (+) * in rural and overall samples
#between 0 and 5 (=) * in urban (=) ** in urban and overall sample
# between 6 and 15 +/-) (+) ** in rural and overall samples

Caste
SC (=) (+) ** in rural and overall samples
ST +) (+) * in rural
OBC (=) * in urban +/-)
SC * Medium Asset (+) * in overall (+/-)
SC * High Asset (+) ***in Sr:rrnafl)lezrsld overall (+/-)
ST * Medium Asset +/-) (+)
ST * High Asset (=) +/-)
OBC * Medium Asset (+) (+)
OBC * High Asset (+) (+)
Control Variables
o @
Muslim (=) +/-)
(-)

Female-headed HH

(=)

HH head’s age

(+) *** in urban, rural, and
overall samples

(+) ** in rural and overall samples

HH head’s education

(+) *** in urban, rural, and
overall samples

(=) * in overall

Agriculture: Male

(=)

(-)

(+) * in urban and overall

+)

Non-Agriculture: Male
samples
Agriculture: Female +) (+) *** in rural and overall samples
Non—?e izt;lture: (+/-) (+) ** in rural and overall samples
Region (+) ** (=)
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Table A2. Cont.

B. Determinants of Health Insurance Choices

Outcome 2: CBHI

Chakravarti and
Shankar [15]

Our Study

Household Asset Variables

Medium Asset (+) *in rural (+) *** in urban
High Asset (+) (+) *** in urban
Media Exposure Variables
Newspaper (+) * in urban (+)
Radio +/-) (=) **in rural
Television bverall samplés )
Dependency Variables
High Asset * # above 60 (+/-) (+/-)
# above 60 (+/-) (+/-)
# between 0 and 5 (+/-) (+/-)
# between 6 and 15 +/-) +/-)
Caste
SC (-) (+) ** in urban
ST ) )
OBC (+/-) (+) *** in urban
SC * Medium Asset +/-) (—) *** in urban
SC * High Asset (=) ***in rural (=) ***in urban
ST * Medium Asset (=) (+) * in rural and overall samples
ST * High Asset +/-) (=) ***in rural
OBC * Medium Asset (+) (=)™ in 1?1?1%1((;) " in rural
OBC * High Asset +) (=) *** in urban
Control Variables
Hindu (+) *in overall (-)
Muslim (-) (=) ** in urban
Female-headed HH +/-) (+)
HH head’s age (+) (+) *** rural and overall samples

(+) ¥* in urban, rural, and

HH head’s education overall samples +/-)
Agriculture: Male (+) *in overall (+)
Non-Agriculture: Male (+/-) (+/-)
Agriculture: Female (+) (+/-)
Non-Agriculture: (+) *** in rural and (+/-)
Female overall samples
Region (=) (+)
Outcome 3: Private HI
Chakravarti and
Shankar [15] Our Study
Household Asset Variables
Medium Asset (+) *** in urban, rural, and (+) *** in urban, rural, and
overall samples overall samples
High Asset (+) *** in urban, rural, and (+) *** in urban, rural, and

overall samples

overall samples
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Table A2. Cont.

B. Determinants of Health Insurance Choices

Outcome 3: Private HI

Chakravarti and
Shankar [15]

Our Study

Media Exposure Variables

Newspaper +) H;ig;ﬁ?:g;;&g? and (+) * in urban and overall samples
. (+) *** in urban and
Radio overall samples +)
. *** in urban, 1, and .
Television ()™ in urt e a0 (+) * in urban
Dependency Variables
High Asset * # above 60 +/-) (+/-)
# above 60 (+) * in overall (+/-)
# between 0 and 5 (-) (=)
# between 6 and 15 +/-) (-)
Caste
SC +/-) (+) ** in urban
ST (+/-) (+/-)
OBC +) (+) *** in urban, rural, and
overall samples
SC * Medium Asset +/-) (=) ***in urban
SC * High Asset +/-) (=) *** in urban
ST * Medium Asset (+/-) (+)
ST * High Asset (=) *in overall (—) * in urban and overall samples
OBC * Medium Asset (=) * in urban (=) * in urban
OBC * High Asset (=) ** in urban and (—) * in urban and overall samples
overall samples
Control Variables
Hindu (+) (+)
Muslim (=) ** in urban and overall (-)
Female-headed HH (+/-) (=)
P (+) ** in rural and _
HH head’s age overall samples +/=)
HH head’s education (+) ***in urban, rural, and (+) *** in urban, rural, and overall
overall samples samples
Agriculture: Male (+) (+/-)
Non-Agriculture: Male (+) ** in urban and (+) * in urban and overall samples
overall samples
Agriculture: Female (+) ** in overall (+/-)
Non—ﬁ;gr;rriacllélture: (+) (+)
Region (+) ** (+)*
Outcome 4: Other
Chakravarti and
Shankar [15] Our Study
Household Asset Variables
Medium Asset +) (-)
High Asset (+) (+/-)
Media Exposure Variables
Newspaper (+) *in overall (+) * in rural and overall samples
Radio

(+) *in overall

+/-)
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Table A2. Cont.

B. Determinants of Health Insurance Choices
Outcome 4: Other
Chakravarti and

Shankar [15] OQur Study
Television (+) (+)
Dependency Variables
High Asset * # above 60 +) (+)
# above 60 (-) (+) * in rural and overall samples
#between 0 and 5 +) (+/-)
# between 6 and 15 +) (+)
Caste
SC (-) )
ST (=) (6]
OBC (-) S,
SC * Medium Asset (+) (—) *in overall
SC * High Asset (+) () *in overall
ST * Medium Asset (-) (=)
ST * High Asset +) (+/-)
OBC * Medium Asset +) (-)
OBC * High Asset (+) (+/-)
Control Variables
Hindu +/-) (=) *in overall
Muslim (=) (—) **in overall
Female-headed HH (+/-) (+)
HH head’s age (+) (+) ** in overall
HH head’s education (+) *in r;l;ra;lpalg;i overall (+) *in rural
Agriculture: Male +) (+/-)
Non-Agriculture: Male +/-) (+)
Agriculture: Female (+) (+)
Non—ﬁ%;fllélture: +) +)
Region (=) ** (-)

Note: * p < 0.05, ** p < 0.01, *** p < 0.001. (+) indicates positive marginal effect or RRR > 1. (—) indicates negative
marginal effect or RRR < 1. (+/—) indicates sign of marginal effect, and RRRs vary across three samples (rural,
urban, and overall). * in variable names indicates interaction, and # is used as a symbol for the word “number”.

Appendix C

Table A3. MNL Results Including “More than One Health Insurance” Responses.

Outcome 1: Public H.I.

Urban Rural Combined
RRR p-Value RRR p-Value RRR p-Value
Household Asset Variables
Medium Asset 0.579 0.096 1.002 0.989 0.925 0.469

High Asset 0.608 0.114 0.824 0.131 0.876 0.243
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Table A3. Cont.

Outcome 1: Public H.I.

Urban Rural Combined
RRR p-Value * RRR p-Value * RRR p-Value *
Media Exposure Variables
Newspaper 1.044 0.480 1.009 0.828 1.02 0.552
Radio 0.983 0.840 0.971 0.547 0.973 0.554
Television 1.172 0.196 1.217 0.000 *** 1.242 0.000 ***
Dependency Variables
Highest Asset * # above 0.871 0273 0992 0.926 0943 0.420
60 years
# above 60 years 1.127 0.190 1.087 0.018 * 1.085 0.019 *
# between 0 and 5 years 0.844 0.000 *** 0.971 0.131 0.933 0.000 ***
# between 6 and 15 years 1.013 0.642 1.038 0.006 ** 1.029 * 0.026
Caste
SC 0.755 0.381 1.426 0.000 *** 1.328 ** 0.005
ST 0.794 0.490 1.255 0.024 * 1.191 0.078
OBC 0.827 0.574 1.071 0.468 1.046 0.635
SC * Medium Asset 1.489 0.266 0.949 0.697 0.961 0.751
SC * High Asset 1.484 0.265 1.008 0.963 0.921 0.578
ST * Medium Asset 1.51 0.341 1.043 0.811 1.062 0.705
ST * High Asset 1.819 0.110 0.836 0.377 1.066 0.709
OBC * Medium Asset 1.519 0.251 1.016 0.897 1.092 0.453
OBC * High Asset 1.254 0.515 1.138 0.341 0.996 0.973
Control Variables
Hindu 0.906 0.434 1.315 0.005 ** 1.128 0.116
Muslim 0.855 0.297 1.195 0.157 1.063 0.530
Female-headed HH 0.891 0.190 0.97 0.536 0.937 0.146
HH head’s age 1.027 0.192 1.098 0.000 *** 1.073 0.000 ***
Age square 1.000 0.346 0.999 0.000 *** 0.999 0.000 ***
HH head’s education 0.993 0.288 0.993 0.101 0.992 * 0.044
Agriculture: Male 0.953 0.764 0.988 0.858 0.986 0.824
Non-Agriculture: Male 1.05 0.681 1.034 0.608 1.04 0.493
Agriculture: Female 1.08 0.554 1.208 0.000 *** 1.201 0.000 ***
Non-Agriculture: Female 1.119 0.080 1.187 0.000 *** 1.165 0.000 ***
Region NA NA NA NA 0.718 0.000 ***
Outcome 2: CBHI
Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
Household Asset Variables
Medium Asset NA NA 0.238 0.188 0.322 0.210
High Asset NA NA 0.482 0.296 1.029 0.967
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Outcome 2: CBHI
Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
Media Exposure Variables
Newspaper NA NA 1.648 0.210 1.831 0.076
Radio NA NA 0.093 0.000 *** 0.606 0.222
Television NA NA 0.825 0.668 0.547 0.135
Dependency Variables
Highest Asset * # above NA NA 197 0.307 0.893 0.844
60 years
# above 60 years NA NA 0.917 0.816 0.904 0.751
#between 0 and 5 years NA NA 1.147 0.340 1.228 0.138
# between 6 and 15 years NA NA 0.901 0.507 0.958 0.728
Caste
SC NA NA 0.41 0.235 0.419 0.243
ST NA NA 0.117 0.077 0.117 0.070
OBC NA NA 0.336 0.133 0.496 0.342
SC * Medium Asset NA NA 1.854 0.703 6.429 0.168
SC * High Asset NA NA 3.984 0.219 1.279 0.803
ST * Medium Asset NA NA 73.767 0.017 * 39.558 0.033 *
ST * High Asset NA NA 0.003 0.000 *** 11.838 0.071
OBC * Medium Asset NA NA 12.383 0.048 * 7.16 0.062
OBC * High Asset NA NA 2.811 0.297 1.791 0.492
Control Variables
Hindu NA NA 0.864 0.773 0.869 0.819
Muslim NA NA 0.486 0.380 0.334 0.193
Female-headed HH NA NA 1.486 0.489 1.127 0.793
HH head’s age NA NA 1.165 0.182 1.296 0.017*
Age square NA NA 0.998 0.189 0.998 * 0.026
HH head’s education NA NA 1.009 0.847 1.035 0.331
Agriculture: Male NA NA 2.478 0.066 1.558 0.277
Non-Agriculture: Male NA NA 1.18 0.738 0.769 0.519
Agriculture: Female NA NA 0.566 0.251 0.584 0.219
Non-Agriculture: Female NA NA 0.291 0.098 1.083 0.835
Region NA NA NA NA 1.324 0.436
Outcome 3: Private H.I.
Urban Rural Combined
RRR p-Value RRR p-Value RRR p-Value
Household Asset Variables
Medium Asset 293,78.175 0.000 *** 4.261 0.005 ** 3.514 0.010 *
High Asset 260,436.027 0.000 *** 11.322 0.000 *** 18.110 0.000 ***
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Table A3. Cont.

Outcome 3: Private H.I.

Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
Media Exposure Variables
Newspaper 1.471 0.026 * 1.32 0.083 1.428 0.003 ***
Radio 1.229 0.179 1.169 0.405 1.178 0.184
Television 3.455 0.020 * 0.909 0.727 1.488 0.083
Dependency Variables
Highest Asset * # above 0.946 0.821 123 0.437 1.062 0.728
60 years
# above 60 years 1.227 0.248 0.905 0.555 1.061 0.625
#between 0 and 5 years 0.904 0.424 0.936 0.414 0.913 0.301
# between 6 and 15 years 0.95 0.448 0.946 0.422 0.945 0.269
Caste
SC 37,418.294 0.000 *** 1.965 0.321 2.632 0.118
ST 0.965 0.905 1.192 0.775 1.738 0.365
OBC 39,774.466 0.000 *** 2.724 0.045* 3.587 0.009 **
SC * Medium Asset 0.000 0.000 *** 0.348 0.178 0.372 0.156
SC * High Asset 0.000 0.000 *** 0.337 0.174 0.223 0.021 *
ST * Medium Asset 2.75 0.126 1.245 0.725 1.131 0.842
ST * High Asset 0.216 0.001 ** 0.578 0.473 0.159 0.007 **
OBC * Medium Asset 0.000 0.000 *** 0.356 0.079 0.375 0.075
OBC * High Asset 0.000 0.000 *** 0.387 0.084 0.150 0.000 ***
Control Variables
Hindu 1.277 0.398 1.382 0.362 1.437 0.126
Muslim 0.637 0.238 0.792 0.584 0.733 0.312
Female-headed HH 0.872 0.493 0.737 0.150 0.839 0.252
HH head’s age 0.996 0.899 0.999 0.972 1.001 0.961
Age square 1.000 0.599 1.000 0.678 1.000 0.577
HH head’s education 1.143 0.000 *** 1.073 0.000 *** 1.124 0.000 ***
Agriculture: Male 1.95 0.102 0.899 0.679 1.308 0.279
Non-Agriculture: Male 2.262 0.025 * 1.328 0.259 1.753 0.011*
Agriculture: Female 1.074 0.902 0.991 0.970 1.005 0.981
Non-Agriculture: Female 1.058 0.678 1.412 0.063 1.12 0.318
Region NA NA NA NA 1.338 * 0.017
Outcome 4: Other
Urban Rural Combined
RRR p-Value RRR p-Value RRR p-Value

Household Asset Variables
Medium Asset 147,995.624 0.000 *** 0.723 0.262 0.786 0.371
High Asset 378,814.230 0.000 *** 0.997 0.991 1.716 0.028 *
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Outcome 4: Other
Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
Media Exposure Variables
Newspaper 1.777 0.004 ** 1.186 0.069 1.333 0.001 ***
Radio 0.962 0.835 1.189 0.157 1.099 0.405
Television 0.835 0.660 1.375* 0.014 1.299 * 0.042
Dependency Variables
Highest Asset * # above 1.093 0.805 0.736 0.174 0.987 0.943
60 years
# above 60 years 1.519 0.096 1.269 0.003 ** 1.344 0.000 ***
#between 0 and 5 years 0.952 0.626 0.953 0.325 0.943 0.201
# between 6 and 15 years 0.988 0.865 1.029 0.381 1.011 0.729
Caste
SC 83,834.442 0.000 *** 1.32 0.159 1.293 0.196
ST 56,029.248 0.000 *** 1.221 0.297 1.431 0.068
OBC 120,729.780 0.000 0.966 0.861 1.056 0.791
SC * Medium Asset 0.000 0.000 *** 0.841 0.619 0.791 0.464
SC * High Asset 0.000 0.000 *** 1.338 0.450 0.683 0.207
ST * Medium Asset 0.000 0.000 *** 1.112 0.777 0.874 0.700
ST * High Asset 0.000 0.000 *** 1.058 0.892 0.522 0.093
OBC * Medium Asset 0.000 0.000 *** 1.319 0.380 1.111 0.723
OBC * High Asset 0.000 0.000 *** 1.489 0.231 0.724 0.235
Control Variables
Hindu 0.609 0.088 0.79 0.247 0.682 0.033 *
Muslim 0.176 0.000 *** 0.819 0.527 0.364 0.000 ***
Female-headed HH 1.353 0.250 0.939 0.658 1.131 0.414
HH head’s age 1.161 0.000 *** 1.077 0.003 ** 1.103 0.000 ***
Age square 0.999 0.000 *** 0.999 0.007 ** 0.999 0.000 ***
HH head’s education 1.015 0.482 1.008 0.522 1.015 0.192
Agriculture: Male 1.483 0.244 1.142 0.369 1.239 0.121
Non-Agriculture: Male 1.381 0.361 1.04 0.779 1.135 0.344
Agriculture: Female 1.197 0.586 1.197 0.056 1.192 0.068
Non-Agriculture: Female 1.341 0.087 1.241 0.065 1.251 0.033 *
Region NA NA NA NA 0.725 0.005 **
Observations 21,850 51,757 73,619
Pseudo R-squared 0.174 0.245 0.216
Log pseudolikelihood —176.329 —269.794 —452.478

Note: * Sampling weights are used. Standard Errors are robust to heteroscedasticity at the cluster level. Base
Category for State Fixed Effects = Karnataka. CBHI, Other, and More than one HI are clubbed for urban sample,
while Other and More than one HI are clubbed for rural and overall sample. Union Territories Chandigarh,
Dadra and Nagar Haveli, Daman and Diu, Lakshadweep and Puducherry clubbed together. Delhi excluded
from analysis in Rural sample. * in variable names indicates interaction, and # is used as a symbol for the word

“number”. * p < 0.05, ** p < 0.01, ** p < 0.001.
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Appendix D

Table A4. Average Marginal Effects for Urban, Rural, and Combined Sample (“Don’t Know” Obser-
vations on Predictor Variables Are Included).

Urban Rural Combined
“Erees  pvame’  MEER pvamet  MEEM pvalue
Household Asset Variables
Medium Asset —0.089 0.071 0.006 0.697 —0.013 0.421
High Asset —0.005 0.932 0.006 0.748 0.041 0.014 *
Media Exposure Variables
Newspaper 0.022* 0.033 0.006 0.302 0.012 —0.020 *
Radio 0.004 0.784 —0.001 0.927 0.000 0.95
Television 0.032 0.082 0.027 0.000 *** 0.032 0.000 ***
Dependency Variables
Highes%‘gs}fg;:s# above ~0.011 0.585 ~0.006 0.622 ~0.003 0.777
# above 60 years 0.028 0.043 * 0.014 0.005 ** 0.015 0.002 **
# between 0 and 5 years —0.027 0.000 *** —0.005 0.053 —0.012 0.000 ***
# between 6 and 15 years —0.000 0.913 0.005 0.018 * 0.003 0.189
Caste
SC —0.033 0.525 0.059 0.000 *** 0.052 0.001 ***
ST —0.035 0.509 0.039 0.006 ** 0.037 0.014 *
OBC —0.009 0.868 0.013 0.310 0.013 0.352
SC * Medium Asset 0.071 0.266 —0.018 0.324 —0.012 0.526
SC * High Asset 0.005 0.936 —0.017 0.434 —0.056 0.005 **
ST * Medium Asset 0.074 0.331 0.003 0.898 0.003 0.896
ST * High Asset 0.014 0.824 —0.038 0.144 —0.057 0.011*
OBC * Medium Asset 0.069 0.277 —0.003 0.871 0.011 —0.512
OBC * High Asset —0.038 0.487 0.006 0.757 —0.050 0.003 **
Control Variables
Hindu —0.022 0.329 0.036 0.008 ** 0.015 0.220
Muslim —0.053 * 0.030 0.024 0.175 -0.005 0.719
Female-headed HH —0.014 0.341 —0.005 0.464 -0.008 0.233
HH head’s age 0.006 0.018 * 0.013 0.000 *** 0.011 0.000 ***
Age square —0.000 0.067 —0.000 0.000 *** -0.000 0.000 ***
HH head’s education 0.003 0.022 * —0.000 0.723 0.001 0.116
Agriculture: Male 0.021 0.332 0.002 0.809 0.008 0.363
Non-Agriculture: Male 0.037 0.022 * 0.008 0.342 0.016 0.037 *
Agriculture: Female 0.018 0.407 0.026 0.000 *** 0.029 0.000 ***
Non-Agriculture: Female 0.023 0.025* 0.030 0.000 *** 0.028 0.000 ***
Region NA NA NA NA -0.041 0.000 ***
Observations 22,429 52,881 75,310
Pseudo R-squared 0.146 0.243 0.201
Log pseudolikelihood —14.002 —23.021 —37.392

Note: ¥ Sampling weights are used. Standard Errors are robust to heteroscedasticity at the cluster level. The
marginal effect is for the discrete change of dummy variable from 0 to 1. Base Category for State Fixed Effects
= Karnataka. Union Territories Chandigarh, Dadra and Nagar Haveli, Daman and Diu, Lakshadweep and
Puducherry clubbed together. Delhi excluded from analysis in Rural sample. * in variable names indicates
interaction, and # is used as a symbol for the word “number”. * p < 0.05, ** p < 0.01, *** p < 0.001.
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Appendix E

Table A5. MNL Results Including “Don’t Know” Observations on Predictor Variables.

D1: Outcome 1: Public H.I.

Urban Rural Combined
RRR p-Value RRR p-Value RRR p-Value
Household Asset Variables
Medium Asset 0.567 0.066 1.037 0.742 0.938 0.547
High Asset 0.585 0.069 0.867 0.25 0.88 0.251
Media Exposure Variables
Newspaper 1.036 0.559 1.005 0.891 1.016 0.642
Radio 0.983 0.836 0.965 0.478 0.971 0.516
Television 1.192 0.147 1.206 0.000 *** 1.235 0.000 ***
Dependency Variables
Highest Asset ” # above 0.878 0.293 0.97 0.738 0.935 0.351
years
# above 60 years 1.112 0.245 1.085 * 0.021 1.082 0.025 *
# between 0 and 5 years 0.840 0.000 *** 0.969 0.100 0.930 0.000 ***
# between 6 and 15 years 1.008 0.779 1.039 0.004 ** 1.028 * 0.028
Caste
SC 0.746 0.329 1.452 0.000 *** 1.334 0.004 **
ST 0.761 0.38 1.290 0.009 ** 1.206 0.054
OBC 0.807 0.496 1.075 0.430 1.038 0.689
SC * Medium Asset 1.514 0.224 0.918 0.513 0.948 0.667
SC * High Asset 1.54 0.201 0.978 0.890 0.933 0.636
ST * Medium Asset 1.565 0.277 0.994 0.974 1.033 0.835
ST * High Asset 1.889 0.072 0.802 0.265 1.049 0.776
OBC * Medium Asset 1.545 0.206 0.987 0.917 1.079 0.505
OBC * High Asset 1.306 0.412 1.120 0.388 1.017 0.886
Control Variables
Hindu 0.896 0.385 1.328 0.003 ** 1.130 0.108
Muslim 0.847 0.264 1.219 0.11 1.069 0.488
Female-headed HH 0.872 0.121 0.962 0.417 0.926 0.079
HH head’s age 1.028 0.175 1.098 0.000 *** 1.073 0.000 ***
Age square 1.000 0.338 0.999 0.000 *** 0.999 0.000 ***
HH head’s education 0.994 0.362 0.993 0.102 0.993 0.050 *
Agriculture: Male 0.996 0.980 1.022 0.726 1.022 0.706
Non-Agriculture: Male 1.119 0.300 1.064 0.315 1.078 0.166
Agriculture: Female 1.100 0.459 1.194 0.000 *** 1.192 0.000 ***
Non-Agriculture: Female 1.116 0.085 1.198 0.000 *** 1.170 0.000 ***
Region NA NA NA NA 0.720 0.000 ***
D2: Outcome 2: CBHI
Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
Household Asset Variables
Medium Asset NA NA 0.262 0.226 0.343 0.239

High Asset NA NA 0.95 0.948 1.375 0.662
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Table A5. Cont.

D2: Outcome 2: CBHI

Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
Media Exposure Variables
Newspaper NA NA 1.455 0.333 1.692 0.102
Radio NA NA 0.168 0.003 ** 0.701 0.336
Television NA NA 0.808 0.604 0.549 0.107
Dependency Variables
Highest Asset * #above NA NA 1.058 0.937 0.715 0.575
years
# above 60 years NA NA 1.390 0.458 1.206 0.621
# between 0 and 5 years NA NA 1.104 0.487 1.171 0.267
# between 6 and 15 years NA NA 0.832 0.277 0.895 0.413
Caste
SC NA NA 0.423 0.250 0.439 0.269
ST NA NA 0.124 0.083 0.129 0.083
OBC NA NA 0.492 0.296 0.693 0.607
SC * Medium Asset NA NA 1.848 0.705 6.395 0.17
SC * High Asset NA NA 297 0.330 1.157 0.883
ST * Medium Asset NA NA 69.528 0.020 * 37.178 0.035 *
ST * High Asset NA NA 0.000 0.000 *** 9.665 0.096
OBC * Medium Asset NA NA 8.592 0.085 5.256 0.109
OBC * High Asset NA NA 1.511 0.668 1.265 0.775
Control Variables
Hindu NA NA 0.973 0.957 0.919 0.889
Muslim NA NA 0.495 0.380 0.333 0.183
Female-headed HH NA NA 1.346 0.606 1.060 0.896
HH head’s age NA NA 1.125 0.218 1.230 0.020 *
Age square NA NA 0.999 0.197 0.998 0.026 *
HH head’s education NA NA 0.991 0.857 1.025 0.502
Agriculture: Male NA NA 1.156 0.850 1.057 0.907
Non-Agriculture: Male NA NA 0.565 0.450 0.532 0.136
Agriculture: Female NA NA 0.536 0.192 0.559 0.171
Non-Agriculture: Female NA NA 0.429 0.174 1.125 0.751
Region NA NA NA NA 1.213 0.587
D3: Outcome 3: Private H.I.
Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
Household Asset Variables
Medium Asset 62,154.103 0.000 *** 3.771 0.007 ** 3.050 0.017 *
High Asset 600,116.591 0.000 *** 10.362 0.000 *** 15.540 0.000 ***
Media Exposure Variables
Newspaper 1.518 0.016 * 1.207 0.273 1.416 0.004 **
Radio 1.223 0.195 1.146 0.456 1.166 0.218
Television 3.518 0.018 * 0.981 0.944 1.538 0.057
Dependency Variables
Highest Asset * #above 0.960 0.868 1.125 0.656 1.047 0.791

60 years
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D3: Outcome 3: Private H.I.
Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
# above 60 years 1.223 0.258 0.919 0.608 1.073 0.557
# between 0 and 5 years 0.921 0.502 0.944 0471 0.929 0.385
# between 6 and 15 years 0.955 0.488 0.951 0.469 0.95 0.304
Caste
SC 85,166.207 0.000 *** 1.613 0471 2.173 0.197
ST 0.937 0.814 0.994 0.992 1.479 0.508
OBC 91,963.477 0.000 *** 2411 0.063 3.205 0.011*
SC * Medium Asset 0.000 0.000 *** 0.394 0.226 0.433 0.219
SC * High Asset 0.000 0.000 *** 0.386 0.223 0.268 0.037 *
ST * Medium Asset 3.081 0.086 1.582 0.453 1.428 0.555
ST * High Asset 0.217 0.000 *** 0.624 0.529 0.181 0.010 **
OBC * Medium Asset 0.000 0.000 *** 0.371 0.079 0.418 0.097
OBC * High Asset 0.000 0.000 *** 0.409 0.088 0.166 0.000 ***
Control Variables
Hindu 1.269 0.401 1.379 0.351 1.430 0.123
Muslim 0.644 0.243 0.773 0.537 0.731 0.299
Female-headed HH 0.883 0.522 0.793 0.263 0.868 0.341
HH head’s age 0.999 0.958 0.995 0.855 1.002 0.940
Age square 1.000 0.664 1.000 0.570 1.000 0.613
HH head’s education 1.142 0.000 *** 1.079 0.000 *** 1.126 0.000 ***
Agriculture: Male 2.016 0.067 0.801 0.370 1.273 0.305
Non-Agriculture: Male 2.413 0.007 ** 1.212 0.419 1.743 0.006 **
Agriculture: Female 1.083 0.892 0.939 0.783 0.982 0.936
Non-Agriculture: Female 1.073 0.605 1.383 0.079 1.128 0.292
Region NA NA NA NA 1.298 0.032*
D4: Outcome 4: Other
Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
Household Asset Variables
Medium Asset 394,358.683 0.000 *** 0.903 0.786 1.039 0.917
High Asset 810,782.482 0.000 *** 0.642 0.353 1.385 0.401
Media Exposure Variables
Newspaper 1.612 0.118 1.360 0.024 * 1.437 0.008 **
Radio 0.93 0.776 1.067 0.717 0.947 0.738
Television 0.567 0.275 1.368 0.151 1.256 0.308
Dependency Variables
Highest Asset * # above 1.829 0.182 1.017 0.956 1.496 0.142
years
# above 60 years 1.317 0.323 1.338 0.011 * 1.380 0.002 **
# between 0 and 5 years 0.814 0.173 1.003 0.966 0.920 0.235
# between 6 and 15 years 1.089 0.326 1.007 0.891 1.027 0.564
Caste
sC 270,681.356 0.000 *** 1.692 0.067 1.675 0.085
ST 0.656 0.238 1.055 0.87 1.081 0.811
OBC 286,475.745 0.000 *** 1.249 0.468 1.313 0.389
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Table A5. Cont.

D4: Outcome 4: Other

Urban Rural Combined
RRR p-Value t RRR p-Value t RRR p-Value t
SC * Medium Asset 0.000 0.000 *** 0.405 0.054 0.369 0.028 *
SC * High Asset 0.000 0.000 *** 1.573 0.382 0.305 0.007 **
ST * Medium Asset 0.977 0.983 0.804 0.683 0.750 0.574
ST * High Asset 1.344 0.691 1.181 0.778 0.793 0.739
OBC * Medium Asset 0.000 0.000 *** 0.829 0.662 0.831 0.659
OBC * High Asset 0.000 0.000 *** 1.082 0.872 0.477 0.063
Control Variables
Hindu 0.483 0.127 0.665 0.137 0.550 0.027 *
Muslim 0.243 0.023 * 0.691 0.405 0.403 0.021*
Female-headed HH 1.480 0.246 1.340 0.15 1.467 0.070
HH head’s age 1.201 0.001 ** 1.07 0.079 1.101 0.003 **
Age square 0.998 0.001 *** 0.999 0.108 0.999 0.003 **
HH head’s education 0.995 0.858 1.043 0.027 * 1.022 0.253
Agriculture: Male 1.741 0.082 0.983 0.937 1.148 0.434
Non-Agriculture: Male 1.880 0.025 * 1.206 0.352 1.423 0.024 *
Agriculture: Female 1.332 0.562 1.072 0.65 1.108 0.505
Non-Agriculture: Female 1.305 0.358 1.019 0.929 1.113 0.588
Region NA NA NA NA 0.737 0.071
Observations 22,168 52,147 74,328
Pseudo-R-squared 0.184 0.249 0.223
Log pseudolikelihood —166.153 —253.602 —424.956

Note: ¥ Sampling weights are used. Standard Errors are robust to heteroscedasticity at the cluster level. Base
Category for State Fixed Effects = Karnataka. CBHI and Other H.IL. are clubbed for urban sample. Union Territories
Chandigarh, Dadra and Nagar Haveli, Daman and Diu, Lakshadweep and Puducherry clubbed together. Delhi
excluded from analysis in Rural sample. * in variable names indicates interaction, and # is used as a symbol for
the word “number”. * p < 0.05, ** p < 0.01, *** p < 0.001.
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