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Abstract: Reducing catastrophic out-of-pocket expenditure (OOPE) and increasing the rates of institutional
deliveries are part of the Sustainable Development Goals (SDGs). India has made significant progress on
the maternal and child health front in recent years. India’s National Health Mission (NHM) has been able
to increase rates of institutional deliveries. In the present study, we aim to ascertain district-level patterns of
percentage of health insurance coverage in the National Family Health Surveys NFHS 4 and NFHS 5. We
also aim to ascertain district-level patterns of out-of-pocket expenditure on C-section deliveries in public
health facilities in NFHS 4 and NFHS 5. The present study explores district-level data associated with
health insurance coverage (%) and out-of-pocket expenditure in a public health facility (in INR) observed
across NFHS 4 and NFHS 5. A spatial analysis was carried out using QGIS 3.26 (Mac version) and GeoDA
1.20.0.8. A visual assessment of the maps across NFHS 4 and NFHS 5 shows improvement in insurance
coverage at the district level across the two surveys. Despite an increase in insurance coverage, North
East India has experienced an increase in OOPE for C-section deliveries. Rajasthan and various parts
of South India have experienced a decrease in OOPE for C-section deliveries. Kerala has experienced a
rise in insurance coverage and OOPE for C-section deliveries. Univariate LISA cluster and significance
maps revealed that Kerala and Tamil Nadu, the eastern coast of India and parts of Mizoram are hot spots,
whereas Jammu and Kashmir and parts of Uttar Pradesh and Gujarat are cold spots. Both these findings
are significant. Rajasthan emerges as a significant hot spot along with parts of Assam and a few districts
on the eastern coast of India in Tamil Nadu and Andhra Pradesh. Jammu and Kashmir, Ladakh, parts of
Uttar Pradesh, Maharashtra, and Karnataka have emerged as significant cold spots. The South Indian
states of Kerala and Tamil Nadu are no longer hot spots indicating geospatial variations across time. An
increase in the number of hot spots across NFHS 4 and NFHS 5 indicates rising out-of-pocket expenditure
for C-sections despite growth in health insurance coverage. The present study does not offer any evidence
to suggest that health insurance coverage decreases OOPE on C-section deliveries at government facilities.
With RSBY having been launched in 2008 and Ayushman Bharat in 2018, high levels of OOPE on C-section
deliveries at government facilities raise serious concerns about the efficacy of PFHIs in reducing OOPE.
The government would need to plug the well-documented weaknesses of PFHIs, such as fraud, double
charging, poor enrolment, and lack of awareness in addition to the unfortunate phenomena of “tips” and
“tie ups” mentioned earlier that plague the public healthcare system, if we are to see any reduction in
OOPE in the foreseeable future.

Keywords: district-level patterns; health insurance coverage; out-of-pocket expenditure; caesarean
section deliveries; public health facilities in India
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1. Introduction

India has a government healthcare infrastructure of subcentres (1 for every 5000 popu-
lation), Primary Health Centres (1 for every 30,000 population), and Community Health
Centres (1 for every 120,000 population). There is significant interstate variation in the
quality of the infrastructure of these health centres as well as the quality of care provided
in them, with the better-governed states doing better than the rest. These health centres
are almost entirely in the rural areas, where 65% of the population resides. Thirty-five
percent of the population in urban areas receives public healthcare from district hospi-
tals and general hospitals. Seventy percent of healthcare is accessed from the private
healthcare sector and the rest from the public healthcare system. With the aim of reducing
catastrophic out-of-pocket health expenditure (OOPHE), Rashtriya Swasthya Bima Yojana
(RSBY) in 2008 was India’s first national attempt at a publicly funded health insurance
(PFHI) scheme [1] RSBY had a cashless cover of INR 30,000 (USD 400) with a family size
cap of five [2]. RSBY was subsumed by Ayushman Bharat (AB), which was launched in
November 2018 [3]. AB is intended to be a bigger and better version of the RSBY. AB
removes the cap on family size and enhances the cashless cover by more than 16 times
to INR 500,000 (USD 6600) [4]. Both AB and its precursor RSBY aim to reduce OOPHE.
There is very little impact evaluation evidence for AB in the public domain. Evidence from
RSBY impact evaluation studies suggests that a private provider-dominated ecosystem
is inconducive to attempts at OOPHE reduction through PFHI vehicles [5]. PFHIs can
be plagued by the phenomenon of double-barrelling, in which hospitals charge patients
for a portion of services/medicines/diagnostics, which are covered under the PFHI and
later also claim the reimbursement from the PFHI. This phenomenon is most likely more
prevalent in geographies with historically low levels of education and socioeconomic
development. Information asymmetry is a feature of medical care that is amplified in
these underdeveloped geographies, leading to increased propensities for the misuse of
pronounced power hierarchies in service provider–patient relationships [6–11].

Both the RSBY and AB do not cover outpatient care [12]. The evidence suggests that
outpatient care accounts for 40 to 80% of OOPHE and is an important determinant of
catastrophic OOPHE, pushing families below the poverty line [13–19]. Understandably
therefore, most published impact evaluation studies of the RSBY have found an insignificant
or no reduction in OOPHE. Another cause of OOPHE is healthcare provider-induced
unnecessary care and hospitalization [20]. High C-section rates could be one symptom of
this, high hysterectomy rates being another [21]. These pernicious practices are facilitated
by poor quality regulation of the healthcare market [22]. Like the RSBY, AB will also be
vulnerable to this phenomenon in the absence of necessary remedial measures.

Globally, rates of C-section births are on the rise. The same is the case with OOPE on
healthcare [23–25]. High C-section rates are associated with high OOPE and high rates of
catastrophic OOPE, causing significant impoverishment in developing countries [26,27].
Other significant determinants of higher OOPE and catastrophic OOPE are deliveries at
private facilities and pregnancies with medical complications [28]. On average, C-section
births impose higher costs on the patients than normal vaginal deliveries, across all types
of service providers and across all geographies [29–31]. The broad clinical indication
for C-section births is medically complicated pregnancies with a higher risk of maternal
and neonatal mortality [32–35]. According to the WHO, the acceptable rate range for
C-section deliveries is 10 percent to 15 percent for any population [36]. The share of
C-section deliveries globally has almost tripled from 6.7 percent in 1990 to 19.1 percent
in 2014 [23,37]. There are very significant intercountry variations, with rates as low as
0.6 percent in South Sudan to as high as 58.9 percent in the Dominican Republic [38].
C-section delivery rates beyond 15 percent have not been seen to reduce neonatal and
maternal mortality [32,39,40]. C-section deliveries are associated with increased morbidity
and mortality, including subsequent pregnancy complications, respiratory illness, obesity,
and allergies in children [41–44].
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Notwithstanding the considerable debate surrounding the appropriateness of nonmed-
ically indicated C-section deliveries, there is no lack of clarity among researchers, medical
doctors, and public health experts that middle- and high-income countries are seeing a rise
in the rates of unnecessary C-section deliveries [45,46]. Rates of induced and prelabour
C-section deliveries have seen an increase across geographies [47]. An increasing body
of evidence from China, Latin America, and Europe seems to suggest that the increasing
C-section delivery rates are associated with increasing age at child birth, obesity in mothers,
medical and surgical complications arising in pregnancy, increasing parity, multiple C-
section deliveries, wrong understanding of C-section deliveries, and pain avoidance arising
from fear [48–54]. An increased rate of institutional deliveries has been associated with
Increased C-section rates in China [55]. These are demand-side factors. On the supply side,
the following have contributed to an increase in C-section deliveries: patient and clinician
convenience, potential for higher earnings through C-section deliveries even in the absence
of clinical indications, clinician practice style, and practice of defensive medicine out of
fear of medical malpractice litigation [23,51,56]. On the demand side, wealthier homes,
educated women, residents of urban areas, and private healthcare providers were seen to
have higher rates of C-section deliveries [57–59]. There is evidence to suggest that C-section
delivery rates can be reduced through nonclinical interventions targeted at healthcare
facilities, healthcare providers, women, and families [60]. RCT data from Latin America
suggest that a compulsory second opinion could reduce the rate of C-section deliveries
by as much as 22 per 1000 deliveries without having any negative impact on maternal or
perinatal morbidity and patient satisfaction [61].

Reduction in catastrophic OOPE and increasing the rates of institutional deliveries are
part of the Sustainable Development Goals (SDGs). India has made significant progress on
the maternal and child health front in recent years. India’s National Health Mission (NHM)
has been able to increase rates of institutional deliveries. This has directly resulted in a drop
in the infant mortality rate (IMR) and maternal mortality rate (MMR). The NHM has also
been able to bring down inequity in access to institutional deliveries [62–64]. Institutional
delivery rates have more than doubled from 38.7 percent in 2005–2006 to 78.9 percent
in 2019 [65]. MMR has nearly halved from 254 per 100,000 live births in 2004–2005 to
130 per 100,000 live births in 2014–2016. C-section delivery rates have increased substan-
tially, more than five times to 17.2 percent in 2015–2016 from 2.9 percent in 1992–1993 [66].
This is now a cause for public health concern in most Indian states [63]. The determinants
of the increase in C-section delivery rates in India are increasing rates of institutional deliv-
eries, medically complicated pregnancies, and unethical promotion of C-section deliveries
even in the absence of clinical indications for profit by private healthcare providers [66,67].

There is significant interstate variation across India in maternal and child health
indicators, which is camouflaged by the national average. India’s National Health Mission
(NHM) launched the Janani Suraksha Yojana (JSY) with the express objective of reducing
interstate inequality in maternal care across India [68]. The JSY uses data on institutional
deliveries to classify states as Low-Performing States (LPSs) and High-Performing States
(HPSs). Under this system, ten states are classified as LPSs and all the rest are HPSs. The ten
LPSs correspond to the economically poorest states of India: Uttar Pradesh, Uttarakhand,
Bihar, Jharkhand, Madhya Pradesh, Chhattisgarh, Odisha, Rajasthan, Assam, and Jammu
and Kashmir. Seventy five percent of JSY beneficiaries were in the ten LPSs (7.6 million out
of 10.4 million) [68].

In the present study, we aim to ascertain district-level patterns of percentage of health
insurance coverage in the National Family Health Surveys NFHS 4 and NFHS 5. We also
aim to ascertain district-level patterns of out-of-pocket expenditure on C-section deliveries
in public health facilities in NFHS 4 and NFHS 5.

2. Methodology

The present study explores district-level data associated with health insurance cover-
age (%) and out-of-pocket expenditure in a public health facility (in INR) observed across
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NFHS 4 and NFHS 5. India is divided into 25 plus states, which are further divided into
districts. India had 641 districts at the time of NFHS 4. This had increased to 732 districts
at the time of NFHS 5. Spatial analysis was carried out using QGIS 3.26 (Mac version)
and GeoDA 1.20.0.8. Firstly, a spatial weight matrix was calculated to quantify the spatial
proximity between each possible pair of regions. Further, the spatial clustering of both the
characteristics of interest was examined using Local Moran’s I statistic, which measures
the spatial autocorrelation and indicates the degree to which data points are similar or
dissimilar to their neighbours. The p-value of Local Moran’s I was generated using a
randomization test on a Z-score with 999 permutations.

Following this, Univariate Local Indicators of Spatial Association (LISA) measured
the correlation of neighbourhood values around a specific spatial location and determined
the extent of spatial randomness and clustering present in the data. This provided LISA
cluster and significance maps, respectively.

The following scenarios are presented in the maps, which are linked to the quadrants
of Moran’s I scatter plot as:

Hot spots: regions with high values, with similar neighbours (high–high);
Cold spots: regions with low values, with similar neighbours (low–low);
Spatial outliers: regions with high values, with low-value neighbours (high–low);
Regions with low values, but with low-value neighbours (low–high).

3. Results

Figures 1 and 2 present the spatial quantile maps for health insurance coverage (%)
across NFHS 4 and NFHS 5 at the district level. The colour coding is an indicator of spatial
patterns; darker colours indicate higher insurance coverage, and lighter colours indicate
relatively lower health insurance coverage. A visual assessment of the maps across NFHS
4 and NFHS 5 shows improvement in insurance coverage at the district level across the
two surveys. One possible reason could be Ayushman Bharat enrolments.

Rajasthan has witnessed a gradual spatial progression from low insurance coverage to
high insurance coverage. The North Eastern states have also witnessed a gradual spatial
progression from low insurance coverage to high insurance coverage, particularly in Assam.
Insurance coverage in South India is higher relative to the rest of the country. Interstate
disparities serve as pointers for health policy formulation.
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Spatial quantile maps were generated for out-of-pocket expenditure (OOPE) incurred
for C-section deliveries (expressed in INR) for district-level data across NFHS 5 and NFHS
4 in Figures 3 and 4, respectively. NFHS 4 data were adjusted for inflation.
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Despite an increase in insurance coverage, North East India has experienced an
increase in OOPE for C-section deliveries. Rajasthan and various parts of South India have
experienced a decrease in OOPE for C-section deliveries. Kerala has experienced a rise
in insurance coverage and OOPE for C-section deliveries. The district-level spatial data
were analysed using QGIS 3.26 (Mac version) and GeoDA 1.20.0.8. A spatial weight matrix
was calculated to quantify the spatial proximity between each possible pair of regions.
The spatial clustering of the characteristic of interest (health insurance coverage %, OOPE)
was examined using Local Moran’s I statistic, which measures the spatial autocorrelation
and indicates the degree to which data points are similar or dissimilar to their neighbours.
The p-value of Local Moran’s I was generated using a randomization test on a Z-score with
999 permutations. Univariate Local Indicators of Spatial Association (LISA) measure the
correlation of neighbourhood values around a specific spatial location and determine the
extent of spatial randomness and clustering present in the data. LISA cluster maps and
significance maps are subsequently presented in Figures 5–8.

In Figure 5a–d, Moran’s I statistic (I = 0.518, p = 0.001) indicates high spatial autocor-
relation in health insurance coverage (%) as per NFHS 4. Univariate LISA cluster maps
and significance maps revealed that Kerala and Tamil Nadu, the eastern coast of India and
parts of Mizoram are hot spots, whereas Jammu and Kashmir, parts of Uttar Pradesh, and
Gujarat are cold spots. Both these findings are significant.

In Figure 6a–d, Moran’s I statistic (I = 0.479, p = 0.001) indicates high spatial autocor-
relation in health insurance coverage (%) as per NFHS 5. Univariate LISA cluster maps
and significance maps revealed significant changes in hot and cold spots, highlighting
major geospatial intrastate variations. Rajasthan emerges as a significant hot spot along
with parts of Assam and a few districts on the eastern coast of India in Tamil Nadu and
Andhra Pradesh. Jammu and Kashmir, Ladakh, parts of Uttar Pradesh, Maharashtra, and
Karnataka have emerged as significant cold spots. The South Indian states of Kerala and
Tamil Nadu are no longer hot spots indicating geospatial variations across time.

In Figure 7a–d, Moran’s I statistic (I = 0.255, p = 0.001) indicates significant spatial au-
tocorrelation in OOPE (INR) as per NFHS 4. Univariate LISA cluster maps and significance
maps revealed relatively fewer hot spots across the country, centred particularly around
districts in Kerala, Tamil Nadu, Manipur, and West Bengal, whereas parts of Chattisgarh,
Madhya Pradesh, and Gujarat emerged as the cold spots with relatively lower OOPE.
The regional variations are significant for 150 districts.
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Based on Figure 8a–d, it is observed that Moran’s I statistic (I = 0.344, p = 0.001) indicates
significant spatial autocorrelation in OOPE (INR) as per the NFHS 5 district-level spatial analysis.
Interestingly, univariate LISA cluster maps and significance maps revealed an increase in the
number of hot spots across the country, which were centred explicitly around districts in Kerala
and Uttarakhand along with a major part of North East India, whereas districts in Central India
emerged as cold spots with relatively lower OOPE; both of which are significant. An increase in
the number of hot spots across NFHS 4 and NFHS 5 indicates rising out-of-pocket expenditure
for C-sections despite growth in health insurance coverage.

Upon verification of assumptions, a spatial lag regression model was used to explore
relationships between OOPE and health insurance coverage across NFHS 4 and NFHS 5.
As seen in Figure 9a,b, a poor linear relationship was observed between the two variables
in NFHS 4 (r = 0.2588, p < 0.001) and NFHS 5 (r = 0.1, p < 0.05), indicating no evidence of a
linear relationship between the two variables.
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4. Discussion

Across NFHS 4 and NFHS 5, the relationship between OOPE and health insurance is
low. There is significant intrastate heterogeneity observed in OOPE and health insurance
coverage. One factor at play could be suboptimal PFHI practices, such as delayed reim-
bursements and low claim settlement ratios [69]. Claim settlement ratio data for ABPMJAY
are not yet available in the public domain, but the data for RSBY show a steady decline
from a high of 88% in 2011–2012 to a low of 57% in 2016–2017 [70]. The available data
do not allow much scope for a detailed look into the reasons for this decline. It would be
reasonable to surmise that low claim ratios might be inducing double-charging behaviour,
leading to high OOPE.

Even though the public healthcare system is supposed to provide maternal services free of
cost, OOPE on maternal care is an unfortunate reality, with most of it being on medicines and
diagnostic facilities [71,72]. Overcrowding at public maternal care facilities, long waiting times,
understaffing, and nonfunctional equipment mean that people feel compelled to spend meagre
resources on private healthcare providers. Unethical and illegal “tie ups” between public
and private providers mean that a suboptimal provision or nonprovision of outsourceable
services, such as diagnostics and medicines, is incentivized. This is sometimes enforced by
direct and indirect threats of nonprovision of treatment in the event of noncompliance with the
unofficial directives to avail of the designated services through the unofficial and illegal “tie
ups” [73]. Compromised access to public health services in underserved geographies means that
women need to travel to better-served geographies, typically cities. This is particularly so for
complicated deliveries and is a major cause of OOPE. With greater ownership and better quality
assurance in the private sector, women gravitate towards private hospitals for maternity care,
which in turn contributes to high levels of OOPE. Significant differences have been observed
in expenditure on maternity care in private and public hospitals. Public maternity healthcare
services need upgradation in terms of quality, ownership, availability, and accessibility. C-section
deliveries are more expensive than normal deliveries. Increasing rates of C-section deliveries
are an important contributor to OOPE [74]. “Tips” for services have been reported to be a major
component of OOPE. There is an urgent need to put in place mechanisms for curtailing this
culture of tips. ASHAs (Accredited Social Health Activists) reduce OOPE but do not eliminate it
fully. Women availing monetary incentives from government safe motherhood programmes,
such as JSY, are reportedly spending up to half of that in the form of “tips” and bribes to access
services that are supposed to be free of cost [75].

One way to tackle the high levels of OOPE on C-section deliveries would be to scale
up the cash maternity benefits. This could be achieved by strengthening the quality of the
services included in the Maternity Benefit Package (MBP). It would also be beneficial to
enhance JSY incentives to reduce or eliminate OOPE on antenatal care, internatal care, post-
natal care, and essential new-born care in addition to expenditure on C-section deliveries.
Budgetary allocations to MBP services need to be enhanced substantially to ameliorate
supply-side deficiencies. Government spending on healthcare, both at the central and
state levels at 4% of GDP, is clearly insufficient and needs to be ramped up along with
enhancement of the absorptive capacity of the health system for the additional funding [76].
The National Food Security Act (NFSA) 2013 and the Maternity Benefit Act 2016 guarantee
a cash transfer of INR 6000 to pregnant women and lactating mothers, but the structure
of the funding seems to be a limiting factor. The funding is by both the central and the
state governments, which means that several states have not implemented it fully [77].
The cash transfer is supposed to be made in three instalments: INR 3000 in the first
3 months of pregnancy, INR1500 immediately after the delivery at an institution, and the
last INR 3000 3 months after childbirth. In contrast, going against the spirit and logic of
the scheme, the cash transfers are being made only after childbirth, which means that
pregnancy outcomes are not positively impacted.

The present study does not offer any evidence to suggest that health insurance cover-
age decreases OOPE on C-section deliveries at government facilities. With RSBY having
been launched in 2008 and Ayushman Bharat in 2018, high levels of OOPE on C-section
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deliveries at government facilities raise serious concerns about the efficacy of PFHIs in
reducing OOPE. The government would need to plug the well-documented weaknesses of
PFHIs, such as fraud, double charging, poor enrolment, and lack of awareness in addition
to the unfortunate phenomena of “tips” and “tie ups” mentioned earlier, that plague the
public healthcare system, if we are to see any reduction in OOPE in the foreseeable future.
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