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ABSTRACT

Objectives: To examine the trends in geographical inequality of opportunity in maternal health
services in India considering the ENAP 2025 coverage targets.

Setting: India

Participants: Women in the National Family Health Survey (NFHS) - NFHS-4 (2014-15) and NFHS-5
(2019-21).

Primary and secondary measures: District-level coverages of 4+ antenatal care (ANC) visits,
institutional delivery with skilled birth attendant (SBA), postnatal care (PNC) services within 48 hours
of delivery, Continuum of care (CoC) services for women with most recent livebirths. Human
Opportunity Index (HOI) documented the opportunities for equitable access of these

services, ranging from 0 (high inequality) to 100 (universal access). HOl was compared between the
survey rounds and wealth index quintiles (WI) that the women belonged to.

Results: Coverages of 4+ ANC visits, institutional delivery, PNC, and CoC in India increased by 22.8%
(95% Cl 22.1-23.5), 12.6% (12.2-12.9), 28.5% (28.0-29.0), and 38.6% (37.6-39.6) between NFHS-4 and
NFHS-5, respectively. The HOI for 4+ ANC visits was 48.4 in NFHS-5, ranging from 11.3 t0 92.4 in
states and from 31.1 to 70.5 for Wi I to V. The HOI for institutional delivery was 80.4 in NFHS-5,
ranging from 37.4 to0 99.7 in the states and from 21.0 to 100 for Wi | to V. The HOI for PNC services
was 73.5 in NFHS-5, ranging from 37.5 to 95.6 in the states and from 61.2 to 88.3 for WIlto V. The
HOI for CoC was 37.1, ranging from 6.5 to 88.8 in the states and from 19.8 to 62.7 for Wl I to V for
CoCin NFHS-5.

Conclusion: Though significant improvements in the geographic inequity of maternal health services
have been made, the geographic inequity for 4+ANC visits coverage lags significantly behind

resulting in CoC coverage inequity to achieve the ENAP targets for these services.
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STRENGTHS AND LIMITATIONS OF THE STUDY
e District-level inequity estimated in the coverages of maternal health services for India using
large-scale demographic surveys
e Human opportunity index used to indicate the extent of inequity in the coverages by
geography and by wealth index

e Quality of services not captured in the assessment
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INTRODUCTION

With the Sustainable Development Goal (SDG) 10, the governments worldwide have committed to
act on inequality through multiple, interconnected goals, requiring combined policy action in order
to meet an overall commitment to ‘leave no-one behind’.(1) Access to health care for all also
intersects with the inequalities related to gender, socio-economic status, education levels,
employment status and geographical location, with the most marginalized being the least able to
access quality healthcare.(2) Inequality in access to essential health-care services has implications
on achieving universal health coverage, including maternal health services among both the general
and the most disadvantaged populations.(3) Significant literature on the extent of inequities in
maternal health services is available from developing countries including from India, predominately
based on the Demographic and Health Surveys (DHS) and focusing on socio-economic inequalities in
the use of maternal health services.(4-16)

In the context of Countdown to 2030, SDGs 3.1 and 3.2 which aim to reduce maternal and
neonatal mortality by 2030,(3) we examine the trends in geographical inequality of opportunity in
access for the coverage of antenatal care (ANC) visits, institutional delivery with skilled birth
attendant (SBA), and postnatal care (PNC) visits within 48 hours in India using the National Family
Health Survey (NFHS), which is the equivalent of DHS in India.(17) In addition, we also measure
geographical inequality in the coverage of continuum of care (CoC), which is recommended as one of
the global strategies for maternal health to improve maternal and neonatal outcomes in the
developing country setting.(18-20) The maternal health program in India is implemented at the
district level,(21) and the Every Newborn Action Plan (ENAP) 2025 provides for maternal care
services coverage target indicators based on the district-level coverage of these services in a
state.(22) Therefore, we examine district-level inequality in India and its states as these have

implications on planning to achieve the ENAP 2025 coverage targets.
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METHODS

Study design

We utilized the publicly available data from the two most recent rounds of NFHS conducted post
year 2010, NFHS-4 (2014-15) and NFHS-5 (2019-21).(17, 23) These nationally representative
population-based surveys are conducted by the International Institute of Population Sciences,
Mumbai, India , with the primary aim to provide estimates of maternal and child health and
reproductive health indicators at the district-level for India.(17, 23) No ethics approval was required
for this analysis as we utilised the de-identified data available in public domain.

The NFHS-4 provided data for livebirths between 2011 and 2015-2016 and NFHS-5 on
livebirths between 2016 and 2020-2021. We defined the CoC for this analysis as a woman having
reported four or more ANC visits and institutional delivery with SBA and PNC within 48 hours of
delivery for her most recent livebirth in the last 5 years. We calculated the coverage of 4 or more
ANC visits (4+ ANC visits), institutional delivery with SBA, PNC within 48 hours of delivery, and CoC
for the most recent livebirth for NFHS-4 and NFHS-5 for India, and its states and districts.

Data analysis
The primary objective of this analysis was to measure the trends in geographical inequality for the
opportunity to access maternal care services in India and its states, for which we utilised the Human
Opportunity Index (HOI). The HOI is a measure of the coverage rate of an opportunity discounted by
inequality in the distribution across the circumstance groups, and is estimated as:(24, 25)

HOI = (1-D) xC
Where D measures the dissimilarity between access of services for groups defined by circumstance
characteristics (such as wealth index, education, distance, etc) and the average access coverage for
the same service for the population as a whole; C is average access coverage of services the
population as a whole. The HOI ranges from 0 (high inequality) to 100 (universal access). In this
analysis, D is the index of geographical inequality at the district-level within each state compared

with the average coverage of a particular maternal service for a given state. The HOI for coverage of
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each of the three maternal care services and CoC for India and its states was estimated using the
district level coverage of these services in NFHS-4 and NFHS-5, and the change in HOI between
NFHS-4 and NFHS-5 was assessed. The number of districts in each state in NFHS-4 and NFHS-5 are
shown in supplemental table 1.

In addition, we explored inequality by wealth index (WI) quintile in NFHS-5. The WI quintile is
provided in the NFHS dataset at the household level which is based on the number and kinds of
consumer goods each household owns calculated using principal component analysis.(17, 26) We
calculated HOI for India and states for each WI quintile for each maternal health service and CoC. We
report the ratio of state average HOI with WI I and WI V, and the ratio of HOI WI Ito WI V for each
maternal health service and CoC.

The states of India were grouped based on its development status for this analysis. The
Empowered Action Group of states as categorized by the government of India (Bihar, Chhattisgarh,
Jharkhand, Madhya Pradesh, Odisha, Rajasthan, Uttar Pradesh, Uttarakhand, and the north-eastern
states (Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, and Tripura) were
grouped as ‘less developed’ and the remaining states were categorised as “more developed.”(27, 28)
Delhi, Jammu and Kashmir including Ladakh were considered as a state for this analysis, and all the
other Union Territories were excluded. We have reported 95% confidence interval for all estimates as

relevant and all the analyses were carried out using STATA version 13.1 and Microsoft Excel 2016.

Patient and Public Involvement statement: Patients were not involved in planning of this analysis.
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RESULTS

A total of 188,506 and 174,796 ever-married women aged 15-49 years provided data on their most
recent livebirth in NFHS-4 and NFHS-5, respectively. The coverages for 4+ ANC visits, institutional
delivery with SBA, and PNC in 48 hours, and CoC for NFHS-4 and NFHS-5 for India, grouping of states,
and individual states are shown in supplemental table 2.

4+ ANC visits

The coverage of 4+ ANC visits for India was 57.0% (95% Cl 56.8 to 57.3) in NFHS-5. The percent
change in coverage of 4+ ANC visits from NFHS-4 to NFHS-5 was estimated at 22.8% (95% Cl 22.1 to
23.5), 33.3% (95% Cl 32.3 to 34.3), and 3.4% (95% Cl 2.6 to 4.1) for India, less developed and more
developed states, respectively (supplemental table 2). This coverage ranged from 15.6% in Nagaland
to 80.0% in Odisha in the less developed states, and 58.3% in Punjab to 93.2% in Goa in the more
developed states in NFHS-5 (supplemental table 2). The HOI for geographic inequality in 4+ ANC
visits for India was 48.4 in NFHS-5, an improvement of 35.2% (95% Cl 34.5 to 35.9) between NFHS-4
to NFHS-5 (supplemental table 2), and was substantially higher for the more developed states at
68.2 than the less developed states at 40.7 in NFHS-5 (table 1 and supplemental table 3). HOI
ranged from 8.3 to 88.9 in the states in NFHS-4, and 11.3 to 92.4 in the states in NFHS-5 (Figure and
supplemental table 3). Three and 6 states from the less and more developed states showed a
reduction in HOI between NFHS-4 to NFHS-5, respectively (supplemental table 3). The highest gains
in HOl were made in the state of Uttarakhand (115.1; 95% Cl 109.0 to 121.1) between NFHS-4 to
NFHS-5, with the HOI for the state at 55.7 in NHFS-5.

Considering WI (table 1), HOI ranged from 33.8 for W1 | to 64.4 for WI V for India, and the
corresponding range was 31.1 to 57.0 and 58.6 to 70.5 for less and more developed states in NFHS-
5, respectively. The HOI ratio of WIV to average was 1 or more in all states except Sikkim, Tamil
Nadu and Kerala. Substantial variations were seen in HOI ratio of Wi | to V, ranging from 0.16 to

1.41, with this ratio being <1 in 27 (90.0%) states in NFHS-5, and the lowest HOI ratio between WI |
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and V was seen in Mizoram at 0.16. Among the 20 states with WI | to state HOI ratio at >0.70, 15

states had the W1 | to WI V HOI ratio at <0.70.
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Table 1: Average Human opportunity index (HOI) and by wealth index quintile (WI) and ratio betwee E!
average HOI and between WI | and V for four or more antenatal care visits for India and its states, Nag'ongl Family Health Survey-5.

ul ‘ybiAdoo Aq |
80-720z-uadolwaq

aul

rEWE] an

d average HOI, WI V and

o N
Four or more ANC visits _c: -
HOI by WI HOI Ratio § 2
Average Wi I: Wi V: ??'%L"@ I:
HOI | ] i v ' average | average |o MV
India 48.4 33.8 44.0 53.1 59.3 64.4 0.70 133 |5 2(%
Less developed states 40.7 31.1 38.9 45.4 50.1 57.0 0.76 1.40
Arunachal Pradesh 34.3 20.2 31.6 37.0 44.2 47.3 0.59 1.38
Assam 45.6 38.9 46.4 53.3 60.1 61.5 0.85 1.35
Bihar 22.9 15.6 22.9 30.2 37.4 49.2 0.68 2.15
Chhattisgarh 57.2 54.3 53.4 60.9 60.5 61.0 0.95 1.07
Jharkhand 36.0 28.6 38.5 41.9 51.8 56.0 0.79 1.56
Madhya Pradesh 52.2 44.6 49.3 56.1 59.1 62.3 0.85 1.19
Manipur 61.2 36.7 64.6 78.7 84.9 91.3 0.60 1.49
Meghalaya 45.4 36.8 45.8 50.0 61.5 55.5 0.81 1.22
Mizoram 46.6 11.0 37.8 49.9 61.5 69.9
Nagaland 11.3 5.4 10.1 20.8 26.9 20.0
Odisha 76.2 69.3 78.6 79.1 81.6 82.4 o
Rajasthan 51.2 45.7 45.9 49.6 52.2 59.0 3
Sikkim 60.1 66.9 61.1 59.1 61.3 47.6 1.11 079 |& 121
Tripura 50.4 41.7 52.8 56.6 64.6 51.2 0.83 1.02 |3 01
Uttar Pradesh 38.1 30.4 35.0 38.9 41.4 50.9 0.80 1.34 _g' o§o
Uttarakhand 55.7 35.2 44.2 51.8 62.6 69.1 0.63 1.24 |8 0551
More developed states 68.2 58.6 65.1 67.1 70.1 70.5 0.86 1.03 |3 083
Andhra Pradesh 68.3 455 64.2 64.8 66.5 69.2 0.67 1.01 056
Goa 92.4 100.0 81.2 89.8 92.5 93.5 1.08 1.01 ].;glﬂ
Gujarat 73.1 63.2 69.1 72.4 75.9 80.5 0.86 1.10 079
Haryana 56.6 33.5 44.8 49.7 53.3 64.5 0.59 1.14 0ab2
Himachal Pradesh 67.1 52.1 53.4 62.3 74.2 74.8 0.78 1.11 570
Jammu and Kashmir 76.3 60.2 75.8 76.7 80.6 79.5 0.79 1.04 076
5
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Four or more ANC visits
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Delhi 75.3 266 | 45.1 62.2 68.6 78.8 7
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Tamil Nadu 89.6 88.3 89.1 89.1 90.3 87.0 0.99 0.97 |3<1801
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Institutional delivery with SBA

The coverage of institutional delivery with SBA for India was 85.0% (95% Cl 84.9 to 85.2) in NFHS-5.
The percent change from NFHS-4 to NFHS-5 was estimated at 12.6% (95% Cl 12.2 to 12.9), 14.6%
(95% Cl 14.1 to 15.1) and 6.2% (95% CI 5.8 to 6.6) for India, less developed and more developed
states, respectively (supplemental table 2). This coverage ranged from 58.6% in Meghalaya to 96.3%
in Sikkim in less developed states and 84.3% in Himachal Pradesh to 99.8% in Kerala in more
developed states in NFHS-5 (supplemental table 2). The HOI for geographic inequality for
institutional delivery with SBA for India was 80.4, 90.1 and 76.2 for India, more developed and less
developed states in NFHS-5, respectively (table 2 and supplemental table 3). HOI ranged from 26.2
to 99.8 in the states in NFHS-4, and 37.4 to 99.7in the states in NFHS-5 (Figure and supplemental
table 3). The highest gains in HOI between NHFS-4 and NFHS-5 were made in Arunachal Pradesh
state (64.9%; 95% Cl 61.3 to 68.5), with the HOI for the state at 77.5 in NHFS-5 (supplemental table
3).

Considering WI (table 2), HOI ranged from 65.1 for WI | to 93.7 for WI V for India, and the
corresponding range was 63.6 to 92.0 and 76.5 to 95.1 for less and more developed states in NFHS-
5, respectively. The WI V to average HOI ratio was 1 or more in all the states except Sikkim. The HOI
ratio of WI |1 to WI'V was <1 in 28 (93.3 %) states and was <0.60 in 6 (20.0 %) states in NFHS-5.
Among the 26 states with W1 1 to state HOI ratio being >0.70, 6 states had the W1 | to WI'V HOI

ratio at <0.70.
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Institutional delivery with SBA c -
HOI by WI HOI Ratio 3 2
Average Wi I: WI V: %wgl- wi
HOI | 1 " v \Y average | average @ 2 2V
India 80.4 65.1 78.8 86.0 90.2 93.7 0.81 1.17 é @69
Less developed ) % -h
states 76.2 63.6 76.6 835 | 87.8 | 92.0 0.83 121 $S 869
Arunachal Pradesh 77.5 56.0 77.6 86.7 92.0 96.0 0.72 124 ¢ §§.58
Assam 82.3 72.1 87.0 91.7 94.8 95.5 0.88 1.16 28875
Bihar 72.1 63.9 76.6 81.2 82.9 88.7 0.89 1.23 ; €72
Chhattisgarh 78.5 68.0 80.1 85.9 90.3 94.3 0.87 1.20 % @.72
Jharkhand 70.4 60.7 77.1 83.8 91.3 94.7 0.86 135 ¢ @64
Madhya Pradesh 84.1 75.4 84.8 90.0 91.7 90.3 0.90 1.07 =T
Manipur 62.0 37.7 65.1 78.7 88.2 93.7 0.61 1.51
Meghalaya 52.5 38.8 57.6 72.6 82.5 82.2 0.74 1.57
Mizoram 72.4 26.4 59.1 80.5 92.8 95.8
Nagaland 37.4 26.2 37.9 57.1 64.7 74.9
Odisha 87.3 77.6 91.6 93.9 95.5 95.6 0.89 1.10 3 ©81
Rajasthan 93.9 89.2 91.8 94.1 94.8 97.1 0.95 1.03 & @92
Sikkim 95.2 88.5 94.5 94.8 97.3 94.2 0.93 0.99 55 Q94
Tripura 83.5 71.8 88.8 91.9 94.0 90.6 0.86 1.09 3 &79
Uttar Pradesh 78.0 68.3 76.4 79.4 82.8 90.1 0.88 1.16 & 8.76
Uttarakhand 78.5 62.1 62.7 75.0 85.7 91.9 0.79 1.17 8 068
More developed ' %
states 90.1 76.5 85.8 90.1 92.6 95.1 0.85 1.06 @80
Andhra Pradesh 95.4 73.9 93.0 94.2 95.9 98.7 0.77 1.03 @75
Goa 98.5 100.0 90.6 100.0 98.5 98.7 1.02 1.00 15,01
Gujarat 87.5 75.3 85.9 88.8 92.1 91.1 0.86 1.04 &33
Haryana 90.5 64.7 77.0 86.8 91.1 96.0 0.71 1.06 &67
5

a"gi)'onal Family Health Survey-5.
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Himachal Pradesh 82.5 54.1 68.1 80.8 86.5 90.6 0.66 110 & @60
Jammu and Kashmir 87.9 71.5 82.7 88.6 94.7 96.6 0.81 1.10 E;_.-.-.@M
Karnataka 90.3 83.8 85.6 90.6 93.8 93.2 0.93 1.03 %3690
Kerala 99.7 100.0 | 100.0 99.5 99.8 99.6 1.00 1.00 43800
Maharashtra 88.2 69.5 85.4 89.0 92.3 95.0 0.79 1.08 33673
Delhi 90.2 21.9 68.7 82.7 83.0 91.6
Punjab 92.9 79.4 80.7 96.5 90.5 94.6 0.85 1.02 %0684
Tamil Nadu 99.2 95.6 97.9 99.2 99.5 100.0 0.96 101 £35896
Telangana 90.4 75.5 88.9 90.0 90.4 91.4 0.84 101 %- 883
West Bengal 89.2 83.7 90.6 93.8 94.6 93.1 0.94 104 % 890
(P =0
> =
= S
B S
Ratio offHOE
-Lessthath:EO
0.51-0.89 2
0.90-1.09 3
1.10-1.8 3
1.500r§|or§E
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PNC within 48 hours of delivery

The coverage of PNC within 48 hours of delivery was 78.9% (95% Cl 78.7-79.1), 75.1% (95% Cl 74.8-
75.3), and 86.0% (95% CI 85.7-86.3) in India, more developed and less developed states in NFHS-5,
respectively, (supplemental table 2). This coverage ranged from 43.2% in Nagaland to 92.1% in
Odisha in the less developed states and 68.2% in West Bengal to 96.3% in Goa in the more
developed states in NFHS-5 (supplemental table 2). The HOI for geographic inequality in PNC within
48 hours of delivery for India was 73.5 in NFHS-5, which improved by 34.6% (95% Cl 34.2 to 35.1)
between NFHS-4 to NFHS-5. The HOI was substantially higher for the more developed states 82.6
than the less developed states 69.4 in NFHS-5 (table 3 and supplemental table 3). HOI ranged from
17.2t0 90.5 in the states in NFHS-4, and 37.5 to 95.6 in the states in NFHS-5 (Figure and
supplemental table 3). The highest gains in HOl were made in Arunachal Pradesh (128.6%; 95% ClI
122.1 to 135.2) and Nagaland (118.0%; 95% ClI 108.5 to 127.5), with the HOI for the states at 51.9
and 37.5 in NHFS-5, respectively (supplemental table 3).

Considering WI (Table 3), HOI ranged from 62.0 for WI | to 85.0 for WI V in India, and the
corresponding range was from 61.2 to 83.0 and 67.4 to 88.3 for less and more developed states in
NFHS-5, respectively. The HOI ratio of WI V to state was 1 or more in all the states, except for Sikkim
and Tamil Nadu. The HOI ratio of Wl | to W1V was <1 in 28 (93.3%) states and was <0.60 in 4 (13.3%)
states in NFHS-5. Among the 27 states with WI | to state HOI ratio at >0.70, 2 states had the Wl | to

WI 'V HOI ratio at <0.70.
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i 211  Table 3: Human opportunity index (HOI) by wealth index quartile (WI) and ratio between WI | and ave{z‘lrag%’ HOI, WI V and average HOI and
5 212  between WI I and V for post-natal care in 48 hours of delivery for India and its states, National Familyé‘le%ith Survey-5
6 213 3 3
7 PNC with 48 hours of delivery c o
8 HOI by WI HOI Ratlo <
?o Average Wi I: WIV:S 3l Wi
1 HOI | I n v \Y average averag§§ i \Y
12 India 735 62.0 70.7 77.1 81.3 85.0 0.84 11632 Q0.73
13 Less developed states 69.4 61.2 68.7 73.6 77.4 83.0 0.88 1.203 32 0.74
14 Arunachal Pradesh 51.9 41.5 52.6 53.2 53.6 59.6 0.80 11533 2 0.70
15 Assam 64.7 56.8 67.4 72.7 74.4 72.0 0.88 11124 f—, 0.79
16 Bihar 59.6 54.0 61.8 65.8 69.0 75.8 0.91 127238071
1; Chhattisgarh 85.3 81.8 85.5 852 | 894 | 878 0.96 10332093
19 Jharkhand 70.9 65.8 74.6 74.5 81.4 81.4 0.93 1.15 g g 0.81
20 Madhya Pradesh 82.8 78.7 81.5 84.4 85.7 86.7 0.95 1.05 ‘*i = 091
21 Manipur 57.7 38.1 59.2 72.7 78.1 79.0 0.66 1.37 §
22 Meghalaya 534 49.3 55.6 59.3 54.9 56.3 0.92
23 Mizoram 63.9 28.2 55.0 72.2 72.1 77.3
;;‘ Nagaland 37.5 27.2 38.8 55.2 59.8 57.5
2% Odisha 90.7 87.6 90.7 92.9 92.9 92.9
27 Rajasthan 82.6 78.2 80.8 82.3 83.4 85.2 S
28 Sikkim 70.4 66.9 69.3 71.4 70.6 57.4 0.95 0828 |3 1.17
29 Tripura 64.2 56.4 63.0 72.9 79.1 82.8 0.88 1293 | S 0.68
30 Uttar Pradesh 73.2 66.0 72.6 73.6 77.3 82.8 0.90 113 3 | £0.80
31 Uttarakhand 81.5 71.1 73.6 80.9 85.4 87.3 0.87 1.07g ® 0.81
gg More developed states 82.6 67.4 77.2 83.0 85.3 88.3 0.82 1.07 3 f 0.76
34 Andhra Pradesh 90.4 67.6 87.2 91.1 90.3 92.1 0.75 1.02 § 0.73
35 Goa 95.6 100.0 90.6 89.8 96.6 98.7 1.05 1.03 o 1.01
36 Gujarat 87.1 85.7 85.4 85.8 86.3 89.3 0.98 1.03 Y 0.96
37 Haryana 88.7 64.2 76.7 88.7 88.7 92.2 0.72 1.04 E 0.70
38 Himachal Pradesh 87.3 71.3 78.7 88.3 88.3 92.1 0.82 1.05 |350.77
o Jammu and Kashmir 772 | 647 72.9 781 | 803 | 825 | 084 1.07 % 0.78
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Karnataka 83.6 76.3 80.7 84.7 85.5 83.8 0.91 1.008 | 2091
Kerala 91.5 81.6 83.9 88.3 92.1 91.7 0.89 1.00 3 .3 0.89
Maharashtra 80.8 66.9 78.3 80.7 83.3 86.0 0.83 ® 0.78
Delhi 85.1 31.2 59.7 76.4 80.3 87.2
Punjab 85.4 69.4 75.0 96.6 83.1 86.6 0.81 L& 0.
Tamil Nadu 90.4 84.0 90.4 90.3 90.1 89.4 0.93 0.99 59 5 0.94
Telangana 85.4 78.1 83.1 83.5 84.4 88.2 0.91 1.03293 0.89
West Bengal 63.8 56.2 62.0 67.6 76.4 80.4 0.88 1.26 232 0.70
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Continuum of care (CoC)

The coverage of CoC was 45.6% (95% Cl 45.4-45.9), 36.5% (95% Cl 36.3-36.8), and 62.5% (95% Cl
62.2-62.9) in India, less developed and more developed states in NFHS-5, respectively (supplemental
table 2). The coverage ranged from 9.4% in Nagaland to 69.4% in Odisha in the less developed
states, and 50.2% in Punjab to 90.1% in Goa in the more developed states in NFHS-5 (supplemental
table 2). The HOI for geographic inequality in CoC for India was 37.1, which improved by 52.2% (95%
Cl 51.1 to 53.0) between NFHS-4 to NFHS-5. The HOI was substantially higher for the more
developed states at 56.3 than the less developed states at 29.7 in NFHS-5 (table 4 and supplemental
table 3). HOI ranged from 4.4 to 79.0 in the states in NFHS-4, and 6.5 to 88.8 in the states in NFHS-5
(Figure and supplemental table 3). The highest gains in HOl were made in Arunachal Pradesh
(167.1%; 95% Cl 154.4 to 179.8) and Uttarakhand (147.4%; 95% Cl 139.3 to 155.5), with the HOI for
the states at 21.9 and 43.3 in NFHS-5, respectively (supplemental table 3).

Considering WI (Table 4), HOI ranged from 21.7 for WI | to 56.5 for WI V for India, and the
corresponding range was 19.8 to 48.8 and 39.3 to 62.7 for less and more developed states in NFHS-
5, respectively. The HOI ratio of WI V to state was 1 or more in 27 states. The HOI ratio of WI | to WI
V was <1 in 28 (93.3%) states and was <0.60 in 18 (60.0%) states in NFHS-5. Among the 12 states

with WI | to state HOI ratio at >0.70, 3 states the WI | to WI V HOI ratio at <0.70.
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e'b;F Family Health Survey-5.

Table 4: Human opportunity index (HOI) by wealth index quartile (WI) and ratio between WI | and ave;;ragg HOI, WI V and average HOI and
between WI | and V for continuum of care based on the maternal services for India and its states, Nat“@n

=]
O N
HOI by WI HOI Ratic o
Average Wi I: wiv: 3 \gn I: WI
HOI | Il 1l v \' average | average O m3 V
India 37.1 21.7 32.3 41.9 49.2 56.5 0.58 1.52
Less developed states 29.7 19.8 27.9 34.5 40.2 48.8 0.67 1.64
Arunachal Pradesh 21.9 12.4 20.9 22.8 26.0 32.8 0.57 1.50
Assam 31.0 22.9 32.1 40.3 49.0 44.3 0.74 1.43
Bihar 15.3 9.5 15.1 21.0 28.4 38.6 0.62 2.52
Chhattisgarh 43.3 37.3 39.2 47.9 50.7 53.4 0.86 1.23
Jharkhand 24.1 16.7 27.8 31.6 41.5 45.9 0.69 1.90
Madhya Pradesh 41.2 31.7 39.0 46.5 50.7 53.2 0.77 1.29
Manipur 41.5 19.8 41.3 60.2 68.0 67.1
Meghalaya 20.5 14.1 21.7 27.6 34.7 28.1
Mizoram 36.6 6.7 27.6 404 49.5 57.3
Nagaland 6.5 2.2 5.9 12.2 17.4 35.6
Odisha 64.8 53.2 68.2 71.9 75.1 77.3
Rajasthan 44.2 38.0 39.8 42.3 45.2 52.0
Sikkim 48.3 47.6 49.0 45.6 50.3 37.6
Tripura 35.3 19.5 37.4 39.8 56.2 51.2
Uttar Pradesh 27.9 19.2 24.9 28.5 31.7 43.7
Uttarakhand 43.3 24.5 28.2 38.5 51.2 59.2
More developed states 56.3 39.3 50.0 55.5 59.8 62.7
Andhra Pradesh 59.3 324 53.6 59.6 60.5 64.9
Goa 88.8 100.0 71.9 86.4 87.2 91.6
Guijarat 61.2 49.8 56.9 60.0 64.0 69.9 0.81 {
Haryana 51.2 23.3 35.5 45.0 47.2 60.3
Himachal Pradesh 54.3 31.8 39.5 51.0 59.7 65.1 0.59
Jammu and Kashmir 59.5 40.2 53.9 62.3 66.1 66.0 0.68 1.11 §0.61
Karnataka 52.6 36.3 47.1 53.9 59.9 56.4 0.69 1.07 20.64
5
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Kerala 72.9 68.0 69.1 70.1 74.5 71.6 0.93 0.98 o +H0.95
Maharashtra 54.5 33,5 49.9 51.8 60.3 65.9 0.61 121 @ 20.51

Delhi 65.3 1.6 28.0 47.9 55.4 68.8

Punjab 46.9 28.7 31.5 95.8 41.8 50.1 0.61 1.07 g 20.57
Tamil Nadu 82.0 75.6 81.9 81.7 82.6 79.1 0.92 0.96 ~330.96
Telangana 54.9 35.9 51.0 52.2 56.2 57.0 0.65 1.04 3%%0.63
West Bengal 47.3 37.7 45.6 52.3 61.3 65.6 0.80 139 € 50.57
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Discussion

This analysis of coverage of maternal health services for livebirths over a decade between NFHS-4
and NFHS-5 has highlighted significant improvements in the geographic inequity for coverage of
these services at the state-level in India, and has identified the inequities that remain to be
addressed to achieve the ENAP 2025 coverage targets for these services. The geographic inequity
for the coverage of 4+ANC visits lags significantly behind that of institutional delivery with SBA and
PNC within 48 hours of delivery, contributing to the CoC inequity in NFHS-5. The HOI ratio for CoC at
0.38 highlights the extent of inequity between the women belonging to the lowest and the highest
wealth index quintiles in India.

A policy aiming at equitable access would require progress towards two objectives: first,
expanding the coverage by ensuring that as many women as possible get the opportunity; and
second, by allocating new opportunities first to the vulnerable population who are at a disadvantage
due to their circumstances.(29) We utilised HOI,(25) as a tool to measure the distribution of
opportunities and equitable access to maternal health services. The HOI not only carries information
about the coverage rate of the service but also how fairly the available services are distributed
among women of different backgrounds, in this case of different wealth index quintiles.(30) In
terms of expanding coverage to ensure that as many women as possible get the opportunity, the
coverage of 4+ ANC visits was for 4 of 7 women, and that for institutional delivery with SBA was 6
out of 7 women, and for PNC within 48 hours of delivery was 4 out of 5 women in NFHS-5. The
differential increase over the decade between the coverages of these three maternal health services
can possibly be explained by how the national programs to reduce maternal and neonatal mortality
were implemented during this period. The program to address ANC services was launched in 2016
after NFHS-4, and is aimed to guarantee a minimum package of ANC services to women in their
2nd/3rd trimesters of pregnancy at designated government health facilities.(31) There is no
monetary incentive either to the health worker or to the pregnant women under this program. The

likely impact of this program on HOI for 4+ ANC visits coverage will be documented in the next round
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of NFHS (round 6). However, given the extent of low coverage of 4+ ANC visits in most of the less
developed states and some of the more developed states, major inputs are needed to address the
barriers for improved ANC utilisation to achieve the ENAP 2025 target for 4+ ANC visits.(32-34) The
increased coverage for institutional deliveries with SBA between the two surveys resulted in nearly
doubling of HOI over this period, and near universality of this service in the more developed states.
Two programs — the Janani Suraksha Yojana (JSY) and the Janani Shishu Suraksha Karyakaram (JSSK)
- initiated to increase the coverage of institutional deliveries in India have contributed to the
exponential increase in access to institutional delivery.(35, 36) The JSY was initiated in 2005 and was
a large-scale national program that offered conditional cash transfer and support services to poor
pregnant women to use institutional delivery care facilities, especially in the states with lower
coverage.(35) The JSSK, initiated in 2011, provided free and cashless delivery along with some other
benefits to pregnant women to eliminate out-of-pocket expenses in order to increase the
institutional deliveries.(37) The PNC coverage was estimated at 61% HOI at 73.5 for India in NFHS-5
with a wide variation at the state-level. The increased PNC coverage also resulted in 34.6% increase
in HOI for PNC coverage between NFHS-4 and NFHS-5. According to the Indian PNC guidelines,(38)
the health workers are paid INR 250 (USD 3.5) for PNC visits, and are expected to undertake 6-7 PNC
visits at home from 1%t to 42" day of delivery for counselling the mother on various issues and
enabling referral if needed. Considering all the three maternal health services together, the CoC
coverage remained at 62.5% in NFHS-5 with only 19.5% change between the two surveys even in the
more developed states. Only 45% CoC coverage in NFHS-5 for India translates into 5 out of every 11
woman and newborn not having received all the three MNCH services, which is the basic premise of
the ENAP and INAP to address neonatal and maternal mortality.(19, 21)

With regards to the policy objective of allocating new opportunities to the vulnerable
population who are at a disadvantage due to their circumstances, socio-economic inequities in
maternal health services in India have been reported previously(16, 39-45) but the use of HOI to

measure inequity has not been attempted. For all the maternal health services, the women
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belonging to the lowest WI quintile had low HOI compared to those in the highest WI quintile, and
the difference was starker for ANC services and in the less developed states. Though the within-
district inequalities in intervention coverages are reducing in most states, the pace of reduction has
not been the same for every woman. The state of Delhi with the national capital had the one of the
least HOI ratio for the women belonging to the lowest WI quintile. The extent of HOI ratio for the
lowest to the highest WI quintile and that to average HOI between the maternal health services
within states highlights the specificity needed in targeting women with the respective interventions
to achieve 2025 coverage targets. One of the challenges in achieving equity in maternal health
services in India is the dependence on NFHS for retrospective situational analysis rather than for
monitoring and evaluation, because the routine health information management system (HMIS)
does not allow for tracking of CoC for maternal health services per woman.(46) Real time tracking of
women for utilisation of these services at the district-level is needed to reduce inequity in the
coverage of these services. India has a Mother and Child Tracking System (MCTS) in place since 2009
to follow a mother-child dyad through the CoC, but it is known to be fraught with several issues.(47-
49) Clearly, it is important that strategies to improve the MCTS, within digital health, are looked into
urgently if India were to reach every woman and newborn to achieve the SDG targets of reduced
maternal and neonatal mortality at the district-level.(50-52) High quality timely data for evidence-
informed decision making to reduce inequity at the district level can also be obtained through
continuous surveys.(53) Furthermore, incentivisation of services is currently only for institutional
delivery and for PNC services. With poor coverage of ANC services resulting in poor coverage of CoC,
it may be worth considering incentivising the CoC rather than individual maternal health services to
address inequity.

It is important to note that we considered only the inequity in coverage and not in the
quality of contact with the health system during service utilisation in this analysis. There is a
growing literature documenting increased coverage but poor quality of contact for these services,(4)

including from India from pregnancy to delivery,(4, 49, 54-64) and also of poor quality of health care
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being a major driver of excess mortality across conditions, including neonatal mortality.(65-68)
Health system redesign has been suggested for equity in maternal and new born health, by moving
all childbirth care services to hospitals in all countries, combined with improvements in the quality of
care provided in these facilities, transportation from home to hospital, and continuity of care
through hub-and-spoke arrangements.(69) While commenting on the scope of health system re-
design is beyond the scope of the analysis undertaken for this paper, more discussion is needed and
more options need to be rigorously tried and tested to develop sustainable district health systems

which are fit for purpose and respond to continuity of care needs of women and their babies.(70)

CONCLUSION

In conclusion, the findings of this assessment are encouraging but also emphasise the need for
improved targeting of women to reduce the remaining inequity gap. It will be important for the
national program to monitor the CoC coverage in real time in addition to the three maternal health

services individually to monitor and track inequity at the level of every woman.

24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwsel]


http://bmjopen.bmj.com/

oNOYTULT D WN =

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

BMJ Open

Ethics approval
No ethics approval was required for this analysis as we utilised the de-identified data available in

public domain.

Authors' contributions

RD and GAK conceptualized the study; GAK and MM had full access to data in the study and
performed data analysis; RD and GAK take full responsibility for the integrity of data and accuracy of
the data analysis, and had final responsibility for the decision to submit for publication; RD drafted
the manuscript; all authors contributed to the interpretation and approved of the final version of the

manuscript.

Funding

Bill & Melinda Gates Foundation; the funder had no role in analysis or decision to publish this paper.

Declaration of interests

The authors have no conflict of interest.

Data availability statement sharing
All data generated or analysed during this study are included in this published article and its

supplementary information files.

Acknowledgements: The authors acknowledge the contribution of Sibin George in preparing the

India maps.

25

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 26 of 38

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwsel]


http://bmjopen.bmj.com/

Page 27 of 38

oNOYTULT D WN =

356

357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405

BMJ Open

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

United Nations. Sustainable Development Goal 10: UN; [Available from:
https://sustainabledevelopment.un.org/sdg10.

International Social Science Council, Institute of Development Studies, United Nations
Educational, Scientific and Cultural Organization. World Social Science Report 2016:
Challenging Inequalities: Pathways to a Just World. Paris: ISSC, IDS and UNESCO; 2016.
United Nations. Sustainable Development Goal 3: UN; [Available from:
https://sustainabledevelopment.un.org/sdg3.

Arsenault C, Jordan K, Lee D, Dinsa G, Manzi F, Marchant T, et al. Equity in antenatal care
quality: an analysis of 91 national household surveys. Lancet Glob Health. 2018;6(11):e1186-
e95.

Ambel AA, Andrews C, Bakilana AM, Foster EM, Khan Q, Wang H. Examining changes in
maternal and child health inequalities in Ethiopia. Int J Equity Health. 2017;16(1):152.
Anarwat SG, Salifu M, Akuriba MA. Equity and access to maternal and child health services in
Ghana a cross-sectional study. BMC Health Serv Res. 2021;21(1):864.

Anindya K, Marthias T, Vellakkal S, Carvalho N, Atun R, Morgan A, et al. Socioeconomic
inequalities in effective service coverage for reproductive, maternal, newborn, and child
health: a comparative analysis of 39 low-income and middle-income countries.
EClinicalMedicine. 2021;40:101103.

Anwar |, Nababan HY, Mostari S, Rahman A, Khan JA. Trends and inequities in use of maternal
health care services in Bangladesh, 1991-2011. PLoS One. 2015;10(3):e0120309.

Adeyanju O, Tubeuf S, Ensor T. Socio-economic inequalities in access to maternal and child
healthcare in Nigeria: changes over time and decomposition analysis. Health Policy Plan.
2017;32(8):1111-8.

Akseer N, Bhatti Z, Rizvi A, Salehi AS, Mashal T, Bhutta ZA. Coverage and inequalities in
maternal and child health interventions in Afghanistan. BMC Public Health. 2016;16(Suppl
2):797.

Gebre E, Worku A, Bukola F. Inequities in maternal health services utilization in Ethiopia 2000-
2016: magnitude, trends, and determinants. Reprod Health. 2018;15(1):119.

Huda TM, Hayes A, Dibley MJ. Examining horizontal inequity and social determinants of
inequality in facility delivery services in three South Asian countries. J Glob Health.
2018;8(1):010416.

Bango M, Ghosh S. Social and Regional Disparities in Utilization of Maternal and Child
Healthcare Services in India: A Study of the Post-National Health Mission Period. BMC Public
Health. 2022;10:895033.

Gandhi S, Dash U, Suresh Babu M. Horizontal inequity in the utilisation of Continuum of
Maternal Health care Services (CMHS) in India: an investigation of ten years of National Rural
Health Mission (NRHM). Int J Equity Health. 2022;21(1):7.

Krishnamoorthy Y, Majella MG, Rajaa S. Equity in coverage of maternal and newborn care in
India: evidence from a nationally representative survey. Health Policy Plan. 2020;35(5):616-23.
Sanneving L, Trygg N, Saxena D, Mavalankar D, Thomsen S. Inequity in India: the case of
maternal and reproductive health. Glob Health Action. 2013;6:19145.

International Institute for Population Sciences (IIPS) and ICF. National Family Health Survey
(NFHS-5), 2019-21: India. Mumbai: IIPS; 2021.

Bhutta ZA, Darmstadt GL, Hasan BS, Haws RA. Community-based interventions for improving
perinatal and neonatal health outcomes in developing countries: a review of the evidence.
Pediatrics. 2005;115(Suppl 2):519-617.

Kerber KJ, de Graft-Johnson JE, Bhutta ZA, Okong P, Starrs A, Lawn JE. Continuum of care for
maternal, newborn, and child health: from slogan to service delivery. Lancet.
2007;370(9595):1358-69.

26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwsel]


https://sustainabledevelopment.un.org/sdg10
https://sustainabledevelopment.un.org/sdg3
http://bmjopen.bmj.com/

oNOYTULT D WN =

406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

BMJ Open

Lassi ZS, Majeed A, Rashid S, Yakoob MY, Bhutta ZA. The interconnections between maternal
and newborn health--evidence and implications for policy. ] Matern Fetal Neonatal Med.
2013;26 (Suppl 1):3-53.

Ministry of Health and Family Welfare, Government of India. INAP: India Newborn Action Plan.
New Delhi: Government of India; 2014.

World Health Organization and UNICEF. Moving Faster to end preventable newborn deaths
and stillbirths by 2030 2020 [Available from: https://www.who.int/docs/default-source/mca-
documents/enap-2025-targets/presentation-every-newborn-2025-coverage-target-
milestones-launch-sep-3-2020.pdf?sfvrsn=7865286¢ 2.

International Institute for Population Sciences. National Family Health Survey 2015-16 (NFHS-
4): India Mumbai: IIPS; [Available from: http://rchiips.org/nfhs/nfhs4.shtml.

Prieto LM FJ, Aguero-Valverde J, Maarseveen MV,. . Measuring Inequality of Opportunity in
Access to Quality Basic Education: A Case Study in Florida, US. ISPRS Int J Geo-Inf. 2018;7:465.
Paes de Barros R, Molinas Vega JR, Saavedra Chanduvi J. Measuring Inequality of
Opportunities for Children. Washington, DC, USA: World Bank; 2008.

The DHS program- demographic and health surveys. India NFHS 4. 2014-15 [Available from:
https://dhsprogram.com/programming/wealth%20index/India%20DHS%202015-
16/IndiaNFHS4.pdf.

Planning Commission. Evaluation study of national rural health mission (NRHM) in 7 states.
New Delhi: Government of India; 2011 [Available from:
https://nhm.gov.in/images/pdf/publication/Evaluation_study of NHM in 7 States.pdf.
Ministry of Health and Family Welfare, Government of India. Annual report to the people on
health. New Delhi: MoHFW; 2011 [Available from:
https://main.mohfw.gov.in/sites/default/files/6960144509.pdf.

Dabalen A, Narayan A, Saavedra-Chanduvi J, Suarez AH. Do African Children Have an Equal
Chance?: A Human Opportunity Report for Sub-Saharan Africa 2014.

Paes de Barros R, H. G. Ferreira F, Molinas Vega JR, Saavedra Chanduvi J, De Carvalho M,
Franco S, et al. Measuring inequality of opportunities in Latin America and the Caribbean
20009.

Ministry of Health and Family Welfare, Government of India. Pradhan Mantri Surakshit
Matritva Abhiyan: MoHFW; [Available from: https://pmsma.nhp.gov.in/.

Kumar G, Choudhary TS, Srivastava A, Upadhyay RP, Taneja S, Bahl R, et al. Utilisation, equity
and determinants of full antenatal care in India: analysis from the National Family Health
Survey 4. BMC Pregnancy Childbirth. 2019;19(1):327.

Bucher S, Marete |, Tenge C, Liechty EA, Esamai F, Patel A, et al. A prospective observational
description of frequency and timing of antenatal care attendance and coverage of selected
interventions from sites in Argentina, Guatemala, India, Kenya, Pakistan and Zambia. Reprod
Health. 2015;12 Suppl 2(Suppl 2):512.

Ghosh A, Ghosh R. Maternal health care in India: A reflection of 10 years of National Health
Mission on the Indian maternal health scenario. Sex Reprod Healthc. 2020;25:100530.
Ministry of Health and Family Welfare, Government of India. Janani Suraksha Yojana: features
and frequently asked questions New Delhi: MoHFW; [Available from:
https://nhm.gov.in/WriteReadData/1892s/97827133331523438951.pdf.

Ministry of Health and Family Welfare, Government of India. Guidelines for Janani Shishu
Suraksha Karyakaram New Delhi: MoHFW; 2011 [Available from:
https://nhm.gov.in/images/pdf/programmes/guidelines-for-jssk.pdf.

Ministry of Health and Family Welfare, Government of India. Janani Shishu Suraksha
Karyakram New Delhi: MoHFW; [Available from:
https://nhm.gov.in/index1.php?lang=1&level=3&sublinkid=842&lid=308.

27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 28 of 38

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwsel]


https://www.who.int/docs/default-source/mca-documents/enap-2025-targets/presentation-every-newborn-2025-coverage-target-milestones-launch-sep-3-2020.pdf?sfvrsn=7865286c_2
https://www.who.int/docs/default-source/mca-documents/enap-2025-targets/presentation-every-newborn-2025-coverage-target-milestones-launch-sep-3-2020.pdf?sfvrsn=7865286c_2
https://www.who.int/docs/default-source/mca-documents/enap-2025-targets/presentation-every-newborn-2025-coverage-target-milestones-launch-sep-3-2020.pdf?sfvrsn=7865286c_2
http://rchiips.org/nfhs/nfhs4.shtml
https://dhsprogram.com/programming/wealth%20index/India%20DHS%202015-16/IndiaNFHS4.pdf
https://dhsprogram.com/programming/wealth%20index/India%20DHS%202015-16/IndiaNFHS4.pdf
https://nhm.gov.in/images/pdf/publication/Evaluation_study_of_NHM_in_7_States.pdf
https://main.mohfw.gov.in/sites/default/files/6960144509.pdf
https://pmsma.nhp.gov.in/
https://nhm.gov.in/WriteReadData/l892s/97827133331523438951.pdf
https://nhm.gov.in/images/pdf/programmes/guidelines-for-jssk.pdf
https://nhm.gov.in/index1.php?lang=1&level=3&sublinkid=842&lid=308
http://bmjopen.bmj.com/

Page 29 of 38

oNOYTULT D WN =

455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

BMJ Open

Ministry of Health and Family Welfare, Government of India. Home-based newborn care:
operational guidelines New Delhi: MoHFW; 2011 [Available from:
https://pib.gov.in/newsite/mbErel.aspx?relid=124244.

Randive B, San Sebastian M, De Costa A, Lindholm L. Inequalities in institutional delivery
uptake and maternal mortality reduction in the context of cash incentive program, Janani
Suraksha Yojana: results from nine states in India. Soc Sci Med. 2014;123:1-6.

Randive B, Diwan V, De Costa A. India's Conditional Cash Transfer Programme (the JSY) to
Promote Institutional Birth: Is There an Association between Institutional Birth Proportion and
Maternal Mortality? PLoS One. 2013;8(6):e67452.

Modugu HR, Kumar M, Kumar A, Millett C. State and socio-demographic group variation in
out-of-pocket expenditure, borrowings and Janani Suraksha Yojana (JSY) programme use for
birth deliveries in India. BMC Public Health. 2012;12:1048.

de Jonge E, Azad K, Hossen M, Kuddus A, Manandhar DS, van de Poel E, et al. Socioeconomic
inequalities in newborn care during facility and home deliveries: a cross sectional analysis of
data from demographic surveillance sites in rural Bangladesh, India and Nepal. Int J Equity
Health. 2018;17(1):119.

Kumar GA, Dandona R, Chaman P, Singh P, Dandona L. A population-based study of neonatal
mortality and maternal care utilization in the Indian state of Bihar. BMC Pregnancy Childbirth.
2014;14:357.

Prinja S, Bahuguna P, Gupta R, Sharma A, Rana SK, Kumar R. Coverage and Financial Risk
Protection for Institutional Delivery: How Universal Is Provision of Maternal Health Care in
India? PLoS One. 2015;10(9):e0137315.

Sridharan S, Dey A, Seth A, Chandurkar D, Singh K, Hay K, et al. Towards an understanding of
the multilevel factors associated with maternal health care utilization in Uttar Pradesh, India.
Glob Health Action. 2017;10(1):1287493.

Government of India. HMIS reports - Health Management Information System: Gol; [Available
from: https://hmis.mohfw.gov.in/#!/.

Gera R, Muthusamy N, Bahulekar A, Sharma A, Singh P, Sekhar A, et al. An in-depth
assessment of India's Mother and Child Tracking System (MCTS) in Rajasthan and Uttar
Pradesh. BMC Health Serv Res. 2015;15:315.

Nagarajan P, Tripathy JP, Goel S. Is mother and child tracking system (MCTS) on the right
track? An experience from a northern state of India. Indian J Public Health. 2016;60(1):34-9.
Samal J, Dehury RK. Perspectives and Challenges of HMIS Officials in the Implementation of
Health Management Information System (HMIS) with Reference to Maternal Health Services
in Assam. J Clin Diagn Res. 2016;10(6):LC07-9.

Balakrishnan R, Gopichandran V, Chaturvedi S, Chatterjee R, Mahapatra T, Chaudhuri I.
Continuum of Care Services for Maternal and Child Health using mobile technology - a health
system strengthening strategy in low and middle income countries. BMC Med Inform Decis
Mak. 2016;16:84.

Kodkany BS, Derman RJ, Honnungar NV, Tyagi NK, Goudar SS, Mastiholi SC, et al.
Establishment of a Maternal Newborn Health Registry in the Belgaum District of Karnataka,
India. Reprod Health. 2015;12(Suppl 2):S3.

India State-Level Disease Burden Initiative Child Mortality Collaborators. Subnational mapping
of under-5 and neonatal mortality trends in India: the Global Burden of Disease Study 2000-
17. Lancet. 2020;395(10237):1640-58.

Marchant T, Schellenberg J, Peterson S, Manzi F, Waiswa P, Hanson C, et al. The use of
continuous surveys to generate and continuously report high quality timely maternal and
newborn health data at the district level in Tanzania and Uganda. Implement Sci. 2014;9:112.
Dandona R, Kumar G, Majumder M, Akbar M, Dora S, Dandona L. Poor coverage of quality-
adjusted antenatal care services: a population-level assessment by visit and source of

28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwsel]


https://pib.gov.in/newsite/mbErel.aspx?relid=124244
https://hmis.mohfw.gov.in/#!/
http://bmjopen.bmj.com/

oNOYTULT D WN =

505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

BMJ Open

antenatal care services in Bihar state of India. The Lancet Regional Health Southeast Asia.
2023.

Dandona R, Kumar GA, Bhattacharya D, Akbar M, Atmavilas Y, Nanda P, et al. Distinct
mortality patterns at 0-2 days versus the remaining neonatal period: results from population-
based assessment in the Indian state of Bihar. 2019;17(1):140.

Kamble RU, Garg BS, Raut AV, Bharambe MS. Assessment of Functioning of Village Health
Nutrition and Sanitation Committees in a District in Maharashtra. Indian journal of community
medicine. Official publication of Indian Association of Preventive & Social Medicine.
2018;43(3):148-52.

Mishra US, Ramanathan M. Delivery-related complications and determinants of caesarean
section rates in India. Health policy and planning. 2002;17(1):90-8.

Mony PK, Krishnamurthy J, Thomas A SK, Ramesh BM MS, Moses S, Blanchard J, et al.
Availability and distribution of emergency obstetric care services in Karnataka State, South
India: access and equity considerations. PloS one. 2013;8(5):e64126.

Murray SF, Pearson SC. Maternity referral systems in developing countries: current knowledge
and future research needs. Soc Sci Med. 2006;62(9):2205-15.

Patel AB, Prakash AA, Raynes-Greenow C, Pusdekar YV, Hibberd PL. Description of inter-
institutional referrals after admission for labor and delivery: a prospective population based
cohort study in rural Maharashtra, India. BMC health services research. 2017;17(1):360.
Sabde Y, Diwan V, Randive B, Chaturvedi S, Sidney K, Salazar M, et al. The availability of
emergency obstetric care in the context of the JSY cash transfer programme in Madhya
Pradesh, India. BMC Pregnancy Childbirth. 2016;16(1):116.

Saxena V, Kumar P, Kumari R, Nath B, Pal R. Availability of Village Health and Nutrition Day
services in Uttarakhand, India. Journal of family medicine and primary care. 2015;4(2):251-6.
Seth A, Tomar S, Singh K, Chandurkar D, Chakraverty A, Dey A, et al. Differential effects of
community health worker visits across social and economic groups in Uttar Pradesh, India: a
link between social inequities and health disparities. International journal for equity in health.
2017;16(1):46.

Thongkong N, van de Poel E, Roy SS, Rath S, Houweling TA. How equitable is the uptake of
conditional cash transfers for maternity care in India? Evidence from the Janani Suraksha
Yojana scheme in Odisha and Jharkhand. Int J Equity Health. 2017;16(1):48.

Kruk ME, Gage AD, Joseph NT, Danaei G, Garcia-Saiso S, JA. S, et al. Mortality due to low-
quality health systems in the universal health coverage era: a systematic analysis of amenable
deaths in 137 countries. Lancet. 2018;392(10160):2203-12.

Lim SS, Dandona L, Hoisington JA, James SL, Hogan MC, Gakidou E. India's Janani Suraksha
Yojana, a conditional cash transfer programme to increase births in health facilities: an impact
evaluation. Lancet. 2010;375(9730):2009-23.

Ng M, Misra A, Diwan V, Agnani M, Levin-Rector A, De Costa A. An assessment of the impact
of the JSY cash transfer program on maternal mortality reduction in Madhya Pradesh, India.
Glob Health Action. 2014;7:24939.

Al-Janabi A, Al-Wahdani B, Ammar W, Arsenault C, Asiedu EK, Etiebet MA, et al. Bellagio
Declaration on high-quality health systems: from a quality moment to a quality movement.
Lancet Glob Health. 2018;6:e1144-e5.

Roder-DeWan S, Nimako K, Twum-Danso NAY, Amatya A, Langer A, Kruk M. Health system
redesign for maternal and newborn survival: rethinking care models to close the global equity
gap. BMJ Glob Health. 2020;5(10).

Hanson C, Waiswa P, Pembe A, Sandall J, Schellenberg J. Health system redesign for equity in
maternal and newborn health must be codesigned, country led, adapted to context and fit for
purpose. BMJ Glob Health. 2020;5(10).

29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 30 of 38

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwsel]


http://bmjopen.bmj.com/

Page 31 of 38

oNOYTULT D WN =

554

555

556

557

558

BMJ Open

FIGURE LEGEND

Figure. Human Opportunity Index (HOI) for 4+ antenatal care visits, institutional delivery with skilled

birth attendant, post-natal care within 48 hours of delivery, and continuum of care in NFHS-4 in

2015-16 and NFHS-5 in 2019-2021 for each state of India.
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Figure. Human Opportunity Index (HOI) 4+ ANC visits, institutional delivery with skilled birth attendant (SBA), post-natal care within 48 hours of delivery, and continuum of care in NFHS-4 in 2015-16 and NFHS-5 in 2019-2021 for

each state of India. g

(&

O

3

>

HOI for 4+ANC visits

2]

2

NFHS-4 =
@ NFHS-5

[¢°]

o

QD

v &

S ©

2 =

g 3

o

< 3

(2] o

o o

e 1]

s 3

= 5

EQS

N

. .

raclesha g

c @

QN

S N

@ g

S

c [l

7 Z

(0] o

wn <

s 3

@

oMo

op e

o @

o g o

gz

280

Human Opportgrﬁtg Index
for four or mor@-@wgenatal care

visits

* 100

17-Z39 1uawiredaq e GZ0z ‘2T dunr uo /wod’[wg uadoflway/:dny woiy pape

<30

30-44.9
45-59.9
60-74.9

75 or mo

=

‘saifojouyoa) Jejiwis pue ‘Beiures |v ‘Buiuiw eyep

For peer review only - http://bmjopen?ij.com/site/about/guidelines.xhtml

Page 32 of 38


http://bmjopen.bmj.com/

Page 33 of 38 BMJ Open

1
2
3
4 ol
5 HOI for institutionatdelivery with SBA
6 O
©
7 :
9 3
10 _ ke
¢ NFHS-4 2 NFHS-5
12 s
13 2
14 v b
15 S o
16 g B
17 ) & Jammu &
O
18 g 3
19 3 B
20 2 3
21 2%
22 53 §
23 2 8
24 c 8
25 SN
26 g S
27 = N
2 2 3
29 23
30 Sme
31 c§ 2
32 Human opportunjtg %dex
33 for institutional <§e§v€ry with
;g skilled birth attegdd
=)
1 >
36 flhra Pradesh <40 Z%E
37 40499 §2o
39 50-59.9 g 3
40 60-799 & 3
41 80 or more % '5
42 8 S
43 = 3
44 a S
45 2 3
o (e
46 o 3
47 3 8
48 2 3
49 § o
50 5 o
51 3 S
52 8 2
53 o N
54 T3
55 o1
2
56 o
57 R
58 %
59 3
60 =1
o)
m
N
—
_|

For peer review only - http://bmjopen?ij.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

NFHS-4

Jammu & Kash

Rajasthan

&

BMJ Open

HOI for post-natal care within 48 hours of delivery

BuwanoN Tz uo 2z6£80-¥20Z-uadolwag/9eTT 0T Se paysiignd 1siyy :uado NG

Jjejal sasn o) Buipnjoul ‘1ybuAdoo Ag paioaloid

sBig

Human Opportunit x for

post-natal care wit
hours of delivery

<30

30-44.9
45-59.9
60-74.9

45

171-739 wawiredaq e G20z ‘2T aung uo /wod fwg uadolway/:diy wouy papeojumoq v2

* jooyasaboys

75 or more

‘saifojouyoa) Jejiwis pue ‘Buiurel; |y ‘Buiuiw erep pue 1xa] 02p

For peer review only - http://bmjopen?ij.com/site/about/guidelines.xhtml

NFHS-5

Page 34 of 38


http://bmjopen.bmj.com/

Page 35 of 38 BMJ Open

1
2
3 HOI for continuum of care
4 vs)
5 =
° 9
7 @
8 NFHS-4 > NFHS-5
9
10 ©
11 =
12 Jammu & Kash > Jammu & Kash
13 o i
14 o b ipdchal Pradesh
15 s b Punga .
16 8 k : iarakhand
17 g 8 H &
18 z f_g a &-
19 5 S
20 2 S Rajasthan
21 a N
T S
22 Z 8
2 3 3
25 SN
26 g S
2 N
;Z; c 5 Maharashita
29 Human Opportunity Ind8x %
30 for continuum of care %m§
31 <20 o P2
32 23
20-34.9 SR
33 ' g5 s
34 35-49.9 =& 9
> 50-64.9 228
36 253
37 65 or more g» °a
38 32
39 g g
40 2 =
41 > =
42 5 S
44 @ _g
45 2 5
46 o 3
4 s 3
48 B S
49 § §
50 2 o
2 s S
52 & 2
53 8 N
54 T3
55 o
56 o
57 3
58 %
59 3
60 =1
o)
m
N
"_
_|

For peer review only - http://bmjopen?ij.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Trends over a decade in geographical inequality of opportunity in access to
maternal care services from the National Family Health Surveys in India

Supplementary file

Correspondence to: Prof. Rakhi Dandona; rakhi.dandona@phfi.org

* jooyoasaboysnwselq
V17-Z39 uswiedaq e GZog ‘2T aunr uo jwod fwg-uadofwagy/:diy woly papeojumoq g0z 1eqWaAON TZ U0 Zg6£80-¥20g-uadolwa/9eTT 0T Se paysiignd 1si1y :usado rINg

'salbojouyoal Jejiwis pue ‘Buluresy | ‘Buluiw erep pue 1Xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdoo Aq paloalold

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 36 of 38


mailto:rakhi.dandona@phfi.org
http://bmjopen.bmj.com/

Page 37 of 38

oNOYTULT D WN =

BMJ Open

Number of districts

NFHS-4 NFHS-5

India 628 695
Less developed 363 395
Arunachal Pradesh 16 20
Assam 27 33
Bihar 38 38
Chhattisgarh 18 27
Jharkhand 24 24
Madhya Pradesh 50 51
Manipur 9 9

Meghalaya 7 11
Mizoram 8 8

Nagaland 11 11
Odisha 30 30
Rajasthan 33 33
Sikkim 4 4

Tripura 4 8

Uttar Pradesh 71 75
Uttarakhand 13 13
More developed 265 300
Andhra Pradesh 13 13
Delhi 9 11
Goa 2 2

Gujarat 26 33
Haryana 21 22
Himachal Pradesh 12 12
Jammu & Kashmir$ 22 22
Karnataka 30 30
Kerala 14 14
Maharashtra 35 36
Punjab 20 22
Tamil Nadu 32 32
Telangana 10 31
West Bengal 19 20
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Supplementary Table 1. Number of districts by state in the National Family Health Survey (NFHS) rounds 4 and 5.
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Supplementary Table 2. Coverage of four of more antenatal care (ANC) visits, institutional delivery with skilled birth attendant (SBA), and post-natal care within 48 hours of delivery, and continuum of care for the most recent
livebirth in the last 5 years in the National Family Health Survey (NFHS) 4 and NFHS 5 for India and its states. Cl de@tes confidence interval.
(&

State

Four of more ANC visits

Institutional delivery with SBA* -8

Post-natal care within 48 hours of delivery

Continuum of care

NFHS-4
N=188,506
% of N
(95% CI)

NFHS-5
N=174,796
% of N
(95% C1)

Percent change from
NFHS-4 to NFHS-5
(95% Cl)

NFHS-4
N=188,506"
% of N
(95% CI)

NFHS-5
N=174,796
% of N
(95% CI1)

Percéht change

fromeNFHS-4 to

NFHS=5 (95% CI)
c

NFHS-4
N=188,506"
% of N
(95% C1)

NFHS-5
N=174,796
% of N
(95% CI1)

Percent change
from NFHS-4 to
NFHS-5 (95% Cl)

NFHS-4
N=188,506"
% of N

NFHS-5
N=174,796
% of N
(95% Cl)

Percent change from
NFHS-4 to NFHS-5
(95% Cl)

India

46.4 (46.2-46.7)

57.0 (56.8-57.3)

22.8 (22.1-23.5)

75.5 (75.3-75.7)

85.0 (84.9-85.2)

S
12.6§12.2-12.9)

61.4 (61.2 - 61.6)

78.9 (78.7-79.1)

28.5 (28.0-29.0)

32.9 (32.7-33.1)

45.6 (45.4-45.9)

38.6 (37.6-39.6)

Less developed

36.0 (35.7-36.3)

48.0 (47.7-48.3)

33.3 (32.3-34.3)

70.6 (70.3-70.8)

80.9 (80.7-81.2)

14.6$14.1-15.1)

57.0 (56.7-57.2)

75.1(74.8-75.3)

31.8 (31.1-32.4)

24.8 (24.6- 25.1)

36.5 (36.3-36.8)

47.2 (45.7-48.6)

Arunachal Pradesh

24.6 (23.3- 26.0)

37.2 (35.8-38.6)

51.2 (45.1-57.4)

52.7 (51.1-54.2)

80.6 (79.4-81.7)

52.9§49.8-56.1)

27.5(26.1-28.9)

55.4 (53.9-56.8)

101.5 (95.7-107.2)

11.8 (10.8- 12.8)

25.3 (24.1-26.6)

114.7(104.4-124.4)

Assam 45.4 (44.3- 46.4) | 50.9 (49.8-51.9) 12.1(9.5-14.7) | 72.5(71.5-73.4) | 84.8(84.1-85.5) | £7.0#15.6-18.4) | 56.9 (55.8-57.9) | 67.8 (66.8-68.7) 19.1(17.1-21.2) | 29.9(20.9-30.9) | 35.5 (34.5-36.5) 18.7 (15.1-22.4)
Bihar 14.6 (14.1-15.2) | 25.5(24.7-26.2) 74.7(70.0-79.3) |  66.0(65.3-66.7) | 75.1(74.4-75.8) | $3.8412.5-15.0) | 47.8 (47.1-48.6) | 65.4 (64.6-66.2) 36.8 (35.0-38.7) 9.0 (8.6-9.4) | 17.8(17.2-18.4) 97.8(91.5-104.1)
Chhattisgarh 56.9 (55.7 - 58.0) | 61.2 (60.0-62.4) 7.6(5.3-9.9) | 71.8(70.7-72.8) | 82.1(81.2-83.0) | B4.3§2.7-16.0) | 67.2 (66.0-68.3) | 87.2(86.3-87.9) 29.8(28.0-31.5) | 37.6(36.4-38.7) | 47.3 (46.1-48.5) 25.8 (22.4-29.2)
Jharkhand 29.9 (29.0-30.9) | 38.6(37.5-39.7) 29.1(25.4-32.8) | 63.8(62.8-64.8) | 74.5(73.5-75.5) | %6.8%15.0-18.5) | 46.8 (45.8-47.8) | 74.0(73.0-75.0) 58.1(55.6-60.6) | 17.0(16.2-17.8) | 27.0 (26.0-28.0) 58.8 (53.3-64.4)
Madhya Pradesh 34.9 (34.1-35.6) | 57.0(56.1-57.9) 63.3(60.9-65.7) | 75.9(75.2-76.5) | 86.6(86.0-87.2) | ®4.1913.2-15.0) | 55.9 (55.1-56.6) | 85.1 (84.4-85.7) 52.2(50.8-53.7) | 23.1(22.4-23.7) | 46.1(45.2-47.0) 99.6 (96.2-102.9)
Manipur 65.1 (63.7-66.5) | 68.7 (66.8-70.4) 5.5(2.9-8.2) | 67.9(66.5-69.3) | 70.9(69.1-72.6) | & 4% (1.9-6.9) | 62.8(61.4-64.2) | 64.9 (62.9-66.7) 3.3(0.5-6.2) | 49.2(47.7-50.7) | 50.9 (48.9-52.8) 3.5(-0.3-7.2)
Meghalaya 50.1 (48.4-51.9) | 50.3 (48.8-51.7) 0.4(-3.5-43) | 56.0(54.3-57.8) | 586(57.2:600) | & 4% (1.2-8.1) | 58.0(56.3-59.8) | 58.3 (56.8-59.7) 0.5(-2.8-3.8) | 32.1(30.4-33.7) | 23.9(22.7-25.1) | -25.5(-31.1to -20.0)
Mizoram 56.4 (54.8-58.0) | 52.4 (50.2-54.7) -7.1(-10.6t0-3.6) | 78.1(76.7-79.4) | 79.3(77.4-81.0) | = 1.8(-0.5-3.6) | 62.8(61.2-64.3) | 68.1(65.9-70.1) 8.4 (5.4-11.5) | 41.5(39.9-43.1) | 42.1(39.9-44.4) 1.4 (-3.3-6.2)
Nagaland 13.5(12.3-14.7) | 15.6 (14.1-17.2) 15.6 (5.2-25.9) | 33.8(32.2-35.5) | 42.5(40.5-44.6) | 25.7@0.0-31.4) | 22.6(21.2-24.1) | 43.2 (41.2-45.3) 91.2(83.3-99.0) 7.6 (6.7- 8.6) 9.4 (8.3-10.7) 23.7 (9.3-38.1)
Odisha 64.7 (63.7-65.7) | 80.0 (79.1-80.9) 23.6(22.0-25.3) | 83.3(82.5-84.0) | 90.1(89.4-90.7) | § &3 (7.1-9.2) | 77.4(76.5-78.3) | 92.1(91.5-92.7) 19.0 (17.8-20.2) | 47.8(46.8-48.8) | 69.4 (68.4-70.5) 45.2 (42.8-47.6)
Rajasthan 38.3(37.5-39.2) | 56.5 (55.6-57.5) 475(44.9-50.1) | 85.0 (84.4-85.6) | 95.0(94.5-95.4) | 21.8P11.0-12.6) | 65.2 (64.3-66.0) | 85.2(84.5-85.9) 30.7 (28.3-32.1) | 29.1(28.2-29.9) | 49.4 (48.5-50.4) 69.8 (66.5-73.0)
Sikkim 74.9 (71.9-77.6) | 65.4(61.4-69.2) | -12.7(-17.0t0-8.3) | 95.2(93.6-96.4) | 96.3(94.4-97.5) | 3 13 (-0.5-2.8) | 75.0(72.0-77.7) | 73.5(69.7-76.9) 2.1(-6.3-2.3) | 56.0(52.7-59.2) | 52.0(47.9-56.1) -7.1(-13.7 t0 -0.6)
Tripura 63.5(60.7-66.2) | 54.0(51.7-56.2) | -15.0(-19.7t0-10.3) | 80.3(77.9-82.5) | 86.8 (85.2-88.3) | = 8.0(5.1-11.1) | 61.2(58.4-64.0) | 68.6 (66.4-70.7) 12.1(7.2-17.0) | 45.9(43.0-48.7) | 39.7(37.5-42.0) | -13.5(-20.2 to -6.8)
Uttar Pradesh 27.4(26.9-27.9) | 41.5(40.9-42.1) 51.5(49.3-53.7) | 68.1(67.5-68.6) | 81.1(80.6-81.5) | $9.1%18.2-20.0) | 59.1(58.6-59.7) | 76.9 (76.4-77.4) 30.1(29.1-31.2) | 20.0(19.5-20.4) | 31.1(30.5-31.7) 55.5 (52.8-58.2)
Uttarakhand 29.7 (28.3-31.1) | 60.6 (58.8-62.3) 104.0 (98.7-109.4) | 67.9 (66.5-69.2) | 80.1(78.6-81.5) | #8.0¥15.7-20.3) | 56.9 (55.4-58.4) | 84.2(82.8-85.4) 48.0 (45.2-50.8) | 20.5(19.3-21.7) | 47.7(45.9-49.5) | 132.7 (125.5-139.9)

More developed

71.3 (70.9-71.7)

73.7 (73.4-74.1)

3.4 (2.6-4.1)

87.2 (86.9-87.5)

92.6 (92.4-92.8)

2 2632 (5.8-6.6)

71.9 (71.5-72.3)

86.0 (85.7-86.3)

19.6 (19.0-20.3)

52.3 (51.9- 52.7)

62.5 (62.2-62.9)

19.5 (18.4-20.6)

Andhra Pradesh

75.7(73.9-77.4

69.3 (67.2-71.2)

-8.5(-11.0 to -5.9)

89.5 (88.2-90.7)

95.7 (94.8-96.5)

= 369 (5.5-8.4)

79.3 (77.6 — 80.9)

90.8 (89.5-91.9)

14.5 (12.3-16.7)

57.8 (55.7-59.8)

62.2 (60.1-64.3)

7.6 (3.8-11.5)

)
Delhi 71.4 (68.8-73.8) | 79.9(78.2-81.4) 11.9 (8.3-15.6) 88.0(86.1-89.7) | 91.7 (90.5-92.7) ; g@ (2.1-6.3) 63.3 (60.6 - 66.0) | 87.2(85.8-88.5) 37.8(33.3-42.1) 46.6 (43.9-49.4) | 69.6(67.7-71.4) 49.4 (43.2-55.5)
Goa 87.6(83.7-90.7) | 93.2(89.8-95.4) 6.4 (2.2-10.5) 96.8 (94.4-98.2) | 98.8(96.7-99.5) | = 8XA (0.1-4.0) | 91.4(87.9-93.9) | 96.3(93.5-97.9) 5.4(2.0-8.7) | 80.7(76.2-84.5) | 90.1(86.3-92.9) 11.6 (6.3-17.0)
Gujarat 66.4 (65.2-67.6) | 77.7 (76.7-78.6) 17.0 (15.1-19.0) 83.9(82.9-84.8) | 90.3 (89.6-90.9) § 27_5;6 (6.4-8.8) | 62.9(61.7-64.2) | 89.4(88.6-90.0) 42.1(40.1-44.2) 42.3 (41.0-43.5) | 66.3(65.3-67.4) 56.7 (53.5-60.0)
Haryana 45.4 (44.1-46.7) | 60.8 (59.4-62.1) 33.9(30.7-37.1) 82.1(81.1-83.1) | 93.4 (92.6-94.0) 53@@2.5-15.0) 68.3 (67.0-69.5) | 91.3(90.5-92.0) 33.7(31.8-35.5) | 34.3(33.1-35.6) | 55.6(54.3-57.0) 62.1 (58.0-66.2)
Himachal Pradesh 66.2 (64.3-68.1) | 71.8 (69.8-73.6) 8.5(5.3-11.7) 75.9 (74.1-77.6) | 84.3(82.7-85.8) 5'1%3-(8.6-13.6) 73.6 (71.8-75.4) | 88.9(87.5-90.2) 20.8 (18.2-23.4) | 49.5(47.4-51.5) | 59.3 (57.2-.61.3) 19.8 (15.2-24.4)
Jammu & Kashmir$ 79.5(78.5-80.5) | 80.7 (79.6-81.7) 1.5(0.1-2.9) 83.2(82.2-84.1) | 91.0(90.2-91.7) | 3 9.Z(8.2-10.6) | 73.0(71.9-74.1) | 80.3(79.2-81.3) 10.0(8.4-11.6) | 61.8(60.6-63.0) | 65.1(63.8-66.4) 5.3(3.2-7.5)
Karnataka 73.5(72.3-74.6) | 70.8(69.6-71.9) -3.7 (-5.4to0 -2.0) 90.7 (90.0-91.5) | 92.5(91.8-93.1) | 5 2P (1.1-2.9) | 60.5(59.2-61.7) | 86.4(85.5-87.2) 42.8 (40.6-45.0) | 44.6(43.3-45.9) | 59.1(57.9-60.3) 32.5(29.4-35.6)
Kerala 90.3(89.0-91.5) | 82.2(80.6-83.7) -9.0(-10.6 to -7.4) | 99.9(99.6-100.0) | 99.8 (99.5-99.9) “i -04(-0.3-0.1) | 86.3(84.7-87.7) | 92.8(91.7-93.8) 7.5(5.7-9.3) | 78.4(76.6-80.1) | 77.9(76.2-79.5) -0.6 (-3.1-1.8)
Maharashtra 72.3(71.3-73.3) | 71.3(70.3-72.3) -1.4 (-3.0-0.2) 86.7 (85.9-87.5) | 91.0(90.3-91.6) | = 50 (4.0-5.9) | 76.9(75.9-77.9) | 84.1(83.3-84.9) 9.4 (8.0-10.7) | 54.4(53.2-55.5) | 60.2(59.1-61.3) 10.7 (8.3-13.0)
Punjab 68.2 (66.7 - 69.6) | 58.3(56.8-59.7) | -14.5(-16.8 to-12.2) 92.0(91.2-92.8) | 94.1(93.4-94.7) g. 23 (1.3-3.2) | 88.4(87.4-89.3) | 87.1(86.1-88.0) -1.5(-2.7t0-0.3) | 59.1(57.6-60.6) | 50.2(48.7-51.6) | -15.1(-17.8t0-12.3)
Tamil Nadu 80.7 (79.7-81.7) | 91.6(90.8-92.3) 13.5(12.2-14.8) 98.8 (98.5-99.1) | 99.5(99.3-99.7) | 5 (%7 (0.4-1.0) | 72.4(71.3-73.5) | 92.2(91.4-92.9) 27.3(25.7-29.0) | 60.8 (59.6 - 62.0) | 84.9 (84.0-85.9) 39.6 (37.5-41.8)
Telangana 73.1(71.0-75.1) | 69.7 (68.5-70.9) -4.7 (-7.6 to -1.7) 87.2 (85.6-88.7) | 91.4 (90.6-92.1) : 438 (3.0-6.6) | 81.7(79.8-83.4) | 86.6(85.7-87.5) 6.0(3.7-8.2) | 57.6(55.3—59.9) | 56.9 (55.6-58.2) -1.2 (-5.3-2.9)
West Bengal 74.2 (72.9-75.5) | 75.7 (74.4-76.9) 2.0(0.1-3.9) 77.0 (75.8-78.2) | 91.2(90.4-91.9) | £8.4#16.8-20.1) | 63.1(61.7-64.5) | 68.2(66.9-69.5) 8.1(5.6-10.5) | 47.4(46.0-48.9) | 52.0(50.6-53.4) 9.7 (6.3-13.1)
[E]
*Includes doctor, auxiliary nurse midwife, nurse, midwife, and lady health visitor % 3
*Data missing on 101 women for institutional delivery with SBA, PNC within 48 hours of delivery, and continuum of care in NE}IS-§
SLadakh is combined with Jammu & Kashmir in NFHS-5; NFHS 4 did not provide separate data for Ladakh § z
s 5
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Supplementary Table 3. Human Opportunity Index for geographic inequality for four of more antenatal care (ANC) Zisits, institutional delivery with skilled birth attendant (SBA), post-natal care within 48 hours of delivery and
continuum of care for the most recent livebirth in the last 5 years in the National Family Health Survey (NFHS) rouﬁgs 4 and 5 for India and its states. Cl denotes confidence interval.
i)

I%uman Opportunity Index

Four of more ANC visits

Institutional delivery with SBA;

Post-natal care within 48 hours of delivery

Continuum of care

NFHS-4 | NFHS-5 | Percent change from NFHS | NFHS-4 | NFHS-5 | Percent change frafn NFHS4 | NFHS-4 NFHS-5 Percent change from NFHS | NFHS-4 NFHS-5 Percent change from NFHS 4
4 to NFHS-5 (95% Cl) to NFHS-5 (95% Cl) 4 to NFHS-5 (95% Cl) to NFHS-5 (95% Cl)
India 35.8 48.4 35.2 (34.5 to 35.9) 68.9 80.4 16.7 (16.8to 17.0) 54.6 73.5 34.6 (34.2t0 35.1) 24.4 37.1 52.2 (51.1to 53.0)
Less developed states 27.9 40.7 45.9 (44.9 to 46.9) 64.5 76.2 18.1 (17.§to 18.6) 50.6 69.4 37.2 (36.6 to 37.8) 18.5 29.7 60.5 (59.2 to 61.9)
Arunachal Pradesh 20.2 34.3 69.8 (62.7 t0 76.9) 47.0 77.5 64.9 gl.é;to 68.5) 22.7 51.9 128.6 (122.1 to 135.2) 8.2 21.9 167.1 (154.4 t0 179.8)
Assam 40.7 45.6 12.0 (9.2 to 14.9) 66.5 82.3 23.8 @2.'@0 25.4) 51.1 64.7 26.6 (24.3 to 28.9) 24.9 31.0 24.5(20.3 to 28.7)
Bihar 12.8 22.9 78.9 (73.9t0 83.9) 61.0 72.1 18.2 816.§to 19.6) 43.1 59.6 38.3 (36.2 to 40.3) 7.7 15.3 98.7 (91.8 to 105.6)
Chhattisgarh 52.0 57.2 10.0 (7.5t0 12.5) 68.6 78.5 14.4@2.;_’(0 16.2) 63.0 85.3 35.4 (33.5t0 37.3) 33.1 43.3 30.8 (27.0 to 34.6)
Jharkhand 25.0 36.0 44.0 (39.7 to 48.3) 59.5 70.4 18.3§16:§ t0 20.3) 43.2 70.9 64.1 (61.4 to 66.8) 13.8 24.1 74.6 (68.3 to 81.0)
Madhya Pradesh 29.4 52.2 77.6 (74.8 to 80.3) 70.8 84.1 18.8‘@_17.57"(0 19.8) 51.3 82.8 61.4 (59.8 to 63.0) 19.1 41.2 115.7 (111.9 to 119.5)
Manipur 54.9 61.2 11.5 (8.2 to 14.8) 58.0 62.0 6.§,‘(3.Sto 10.0) 54.4 57.7 6.1(2.7t09.4) 39.2 41.5 5.9 (1.3 to 10.4)
Meghalaya 44.3 45.4 2.5(-1.9t0 6.9) 49.6 52.5 5;8 (§9 t09.8) 52.0 53.4 2.7 (-1.1to0 6.4) 26.4 20.5 -22.3(-28.8 t0 -15.9)
Mizoram 52.4 46.6 -11.1 (-14.8 to -7.3) 72.1 72.4 0.5(-%0 to 2.9) 59.0 63.9 8.3 (5.0to0 11.6) 37.9 36.6 -3.4 (-8.5t0 1.6)
Nagaland 8.3 11.3 36.1(22.3t0 50.0) 26.2 37.4 42.7,235.§’t0 49.7) 17.2 37.5 118.0(108.5 to 127.5) 4.4 6.5 47.7 (28.0 to 67.5)
Odisha 59.2 76.2 28.7 (26.8 to 30.6) 79.2 87.3 10.2:(9.2 to 11.4) 74.4 90.7 21.9 (20.6 to 23.2) 42.6 64.8 52.1(49.4 to 54.8)
Rajasthan 33.0 51.2 55.2 (52.2t0 58.1) 81.8 93.9 14.8 ;EB.Qto 15.7) 61.2 82.6 35.0 (33.4t0 36.5) 24.6 44.2 79.7 (76.0 to 83.3)
Sikkim 71.3 60.1 -15.7 (-20.5 to -10.9) 94.4 95.2 0.8 (-®9to0 2.6) 71.9 70.4 -2.1(-6.7 to 2.5) 52.1 48.3 -7.3(-14.4t0 -0.2)
Tripura 60.4 50.4 -16.6 (-21.6 to -11.5) 76.4 83.5 9.%(&,.5}0 12.7) 58.2 64.2 10.3 (5.1to 15.5) 42.9 35.3 -17.7 (-24.8 to -10.6)
Uttar Pradesh 21.9 38.1 74.0 (71.4 t0 76.6) 64.0 78.0 21.9 g& .81t0 22.8) 53.5 73.2 36.8 (35.6 to 38.0) 15.6 27.9 78.8 (75.6 t0 82.1)
Uttarakhand 25.9 55.7 115.1(109.0to 121.1) 65.2 78.5 20.4 glé.ﬁto 22.8) 54.3 81.5 50.1(47.1t0 53.1) 17.5 43.3 147.4 (139.3 to 155.5)
More developed states 65.2 68.2 4.6 (3.9t05.3) 82.8 90.1 8@%8:4 to 9.2) 66.2 82.6 24.8 (24.1 to 25.4) 45.7 56.3 23.2 (22.2 to 24.2)
Andhra Pradesh 74.3 68.3 -8.1(-10.8 to -5.4) 88.0 95.4 8.@(‘8.§t0 10.0) 77.6 90.4 16.5 (14.2 to 18.8) 56.1 59.3 5.7 (1.7 t09.7)
Goa 86.0 92.4 7.4 (3.0to 11.9) 96.7 98.5 1.§ é@z to 3.9) 90.5 95.6 5.6 (2.1t09.2) 79.0 88.8 12.4 (6.7 to 18.1)
Gujarat 59.7 73.1 22.4 (20.2 to 24.7) 80.1 87.5 9-%’:@.§_to 10.6) 59.9 87.1 45.4 (43.2 to 47.6) 36.7 61.2 66.8 (63.1to 70.4)
Haryana 37.3 56.6 51.7 (47.9 to 55.5) 75.6 90.5 19.7 %l&ito 21.3) 61.3 88.7 44.7 (42.5 to0 46.9) 27.2 51.2 88.2 (83.31t093.1)
Himachal Pradesh 61.7 67.1 8.8 (5.2t012.3) 72.7 82.5 13.5 §1o§ to 16.2) 69.8 87.3 25.1(22.2t0 27.9) 45.4 54.3 19.6 (14.6 to 24.6)
Jammu & Kashmir* 71.9 76.3 6.1(4.41t07.8) 77.8 87.9 13.0?11.§to 14.4) 67.1 77.2 15.1 (13.2t0 16.9) 53.3 59.5 11.6 (9.1to 14.2)
Karnataka 69.3 65.1 -6.1(-7.9to -4.2) 88.4 90.3 A (15:1 to 3.1) 55.3 83.6 51.2 (48.8 t0 53.6) 39.6 52.6 32.8(29.4t0 36.3)
Kerala 88.9 77.3 -13.0(-14.8 to -11.3) 99.8 99.7 —0.§- (—@3 to 0.1) 84.2 91.5 8.7 (6.7 t0 10.6) 75.7 72.9 -3.7 (-6.3to -1.1)
Maharashtra 69.3 66.7 -3.8(-5.5t0 -2.0) 83.9 88.2 551 (&0 t0 6.2) 74.2 80.8 8.9 (7.4t010.4) 50.0 54.5 9.0 (6.4 to 11.6)
Delhi 68.8 75.3 9.4 (5.5to0 13.3) 86.0 90.2 4&9 (B6t07.2) 59.1 85.1 44.0(39.3t0 48.7) 42.7 65.3 52.9 (46.2 t0 59.7)
Punjab 64.6 54.7 -15.3(-17.8t0 -12.8) 91.1 92.9 Zf,’p (EO to 3.0) 86.9 85.4 -1.7 (-3.0to0 -0.4) 55.5 46.9 -15.5(-18.5t0 -12.5)
Tamil Nadu 77.5 89.6 15.6 (14.2t0 17.0) 98.4 99.2 03 ((ZS to 1.1) 68.4 90.4 32.2(30.4t0 33.9) 56.4 82.0 45.4 (43.0 to 47.7)
Telangana 71.8 68.2 -5.0 (-8.0to -2.0) 85.6 90.4 5% (8710 7.6) 79.9 85.4 6.9 (4.5t09.3) 55.7 54.9 -1.4 (-5.7 t0 2.8)
West Bengal 69.4 72.2 4.0(1.9t06.2) 71.3 89.2 25.1 @3.3 to0 27.1) 58.0 63.8 10.7 (7.3t0 12.7) 42.0 47.3 12.6 (8.8 t0 16.4)
= [

*Ladakh is combined with Jammu & Kashmir in NFHS-5; NFHS 4 did not provide separate data for Ladakh.
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ABSTRACT

Objectives: To examine the trends in geographical inequality of opportunity in maternal health
services in India considering the Every Newborn Action Plan (ENAP) 2025 coverage targets.

Setting: India

Participants: Women in the National Family Health Survey (NFHS) - NFHS-4 (2014-15) and NFHS-5
(2019-21).

Primary and secondary measures: District-level coverages of 4+ antenatal care (ANC) visits,
institutional delivery with skilled birth attendant (SBA), postnatal care (PNC) services within 48 hours
of delivery, Continuum of care (CoC) services for women with most recent livebirths were
considered. Human Opportunity Index (HOI) documented the opportunities for equitable access of
these services, ranging from 0 (high inequality) to 100 (universal access). HOI was compared
between the survey rounds and wealth index quintiles (WI) that the women belonged to.

Results: Coverages of 4+ ANC visits, institutional delivery, PNC, and CoC in India increased by 22.8%
(95% Cl 22.1-23.5), 12.6% (12.2-12.9), 28.5% (28.0-29.0), and 38.6% (37.6-39.6) between NFHS-4 and
NFHS-5, respectively. The HOI for 4+ ANC visits was 48.4 in NFHS-5, ranging from 11.3 t0 92.4 in
states and from 31.1 to 70.5 for Wi I to V. The HOI for institutional delivery was 80.4 in NFHS-5,
ranging from 37.4 to0 99.7 in the states and from 21.0 to 100 for Wi | to V. The HOI for PNC services
was 73.5 in NFHS-5, ranging from 37.5 to 95.6 in the states and from 61.2 to 88.3 for WIlto V. The
HOI for CoC was 37.1, ranging from 6.5 to 88.8 in the states and from 19.8 to 62.7 for Wl I to V for
CoCin NFHS-5.

Conclusion: Though significant improvements in the geographic inequity of maternal health services
have been made in India, the geographic inequity for 4+ANC visits coverage lags significantly behind

resulting in CoC coverage inequity to achieve the ENAP targets for these services.

Keywords: Antenatal care services, continuum of care, human opportunity index, India, inequity,

institutional delivery, NFHS, postnatal care, wealth index.
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STRENGTHS AND LIMITATIONS OF THE STUDY

e District-level inequity estimated in the coverages of maternal health services for India using
large-scale demographic surveys.

e Human opportunity index is used to measure not only the distribution of coverage of
maternal health services but also how fairly the available services are distributed among
women by geography and by wealth index.

e Socio-economic inequities in maternal health services in India have been reported previously
but the use of Human Opportunity Index to measure inequity has not been attempted.

e Quality of services not captured in the assessment.
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INTRODUCTION

With the Sustainable Development Goal (SDG) 10, the governments worldwide have committed to
act on inequality through multiple, interconnected goals, requiring combined policy action in order
to meet an overall commitment to ‘leave no-one behind’.(1) Access to health care for all also
intersects with the inequalities related to gender, socio-economic status, education levels,
employment status and geographical location, with the most marginalized being the least able to
access quality healthcare.(2) Inequality in access to essential health-care services has implications
on achieving universal health coverage, including maternal health services among both the general
and the most disadvantaged populations.(3) Significant literature on the extent of inequities in
maternal health services is available from developing countries including from India, predominately
based on the Demographic and Health Surveys (DHS) and focusing on socio-economic inequalities in
the use of maternal health services.(4-16)

In the context of Countdown to 2030, SDGs 3.1 and 3.2 which aim to reduce maternal and
neonatal mortality by 2030,(3) we examine the trends in geographical inequality of opportunity in
access for the coverage of antenatal care (ANC) visits, institutional delivery with skilled birth
attendant (SBA), and postnatal care (PNC) visits within 48 hours in India using the National Family
Health Survey (NFHS), which is the equivalent of DHS in India.(17) In addition, we also measure
geographical inequality in the coverage of continuum of care (CoC), which is recommended as one of
the global strategies for maternal health to improve maternal and neonatal outcomes in the
developing country setting.(18-20) The maternal health program in India is implemented at the
district level,(21) and the Every Newborn Action Plan (ENAP) 2025 provides for maternal care
services coverage target indicators based on the district-level coverage of these services in a
state.(22) Therefore, we examine define geographic inequality at the district-level in India and its

states as these have implications on planning to achieve the ENAP 2025 coverage targets.
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METHODS

We utilized the publicly available data from the two most recent rounds of NFHS conducted post
year 2010, NFHS-4 (2014-15) and NFHS-5 (2019-21).(17, 23) These nationally representative
population-based surveys are conducted by the International Institute of Population Sciences,
Mumbai, India, with the primary aim to provide estimates of maternal and child health and
reproductive health indicators at the district-level for India.(17, 23) No ethics approval was required
for this analysis as we utilised the de-identified data available in public domain.

The NFHS documents data on the most recent livebirth for ever-married women in the last 5
years from the time of data collection. The NFHS-4 documented data for livebirths born between
2011 and early 2016 whereas the NFHS-5 documented data on livebirths born between 2016 and
early 2021. We defined the CoC for this analysis as a woman having reported four or more ANC
visits and institutional delivery with SBA and PNC within 48 hours of delivery for her most recent
livebirth in the last 5 years. We calculated the coverage of 4 or more ANC visits (4+ ANC visits),
institutional delivery with SBA, PNC within 48 hours of delivery, and CoC for the most recent livebirth
for NFHS-4 and NFHS-5 for India, and its states and districts.

Data analysis
We utilised the Human Opportunity Index (HOI) to measure the trends in geographical inequality for
the opportunity to access maternal care services in India and its states.. The HOIl is a measure of the
coverage rate of an opportunity discounted by inequality in the distribution across the circumstance
groups, where D measures the dissimilarity between access of services for groups defined by
circumstance characteristics (such as wealth index, education, distance, etc) and the average access
coverage for the same service for the population as a whole; Cis average access coverage of services the
population as a whole and is estimated as :(24, 25)

HOI = (1-D) xC
. The HOI value ranges from 0 (high inequality) to 100 (universal access). In this analysis, D is the

index of geographical inequality at the district-level within each state compared with the average
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coverage of a particular maternal service for a given state. The HOI for coverage of each of the three
maternal care services and CoC for India and its states was estimated using the district level
coverage of these services in NFHS-4 and NFHS-5, and the change in HOI between NFHS-4 and NFHS-
5 was assessed. The number of districts in each state in NFHS-4 and NFHS-5 are shown in
supplemental table 1.

In addition, we explored the geographical inequality within each of the wealth index (WI)
quintile in NFHS-5. The WI quintile is provided in the NFHS dataset at the household level which is
based on the number and kinds of consumer goods each household owns calculated using principal
component analysis.(17, 26) We calculated HOI for India and states for each WI quintile for each
maternal health service and CoC. We report the ratio of state average HOI with Wl |1 and WI 'V, and the
ratio of HOl WI Ito W1 V for each maternal health service and CoC.

The states of India were grouped based on its development status for this analysis. The
Empowered Action Group of states as categorized by the government of India (Bihar, Chhattisgarh,
Jharkhand, Madhya Pradesh, Odisha, Rajasthan, Uttar Pradesh, Uttarakhand, and the north-eastern
states (Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, and Tripura) were
grouped as ‘less developed’ and the remaining states were categorised as “more developed.”(27, 28)
Delhi, Jammu and Kashmir including Ladakh were considered as a state for this analysis. The other
Union Territories were excluded as there are no districts in these Union Territories to undertake this
analysis. We have reported 95% confidence interval for all estimates as relevant and all the analyses

were carried out using STATA version 13.1 and Microsoft Excel 2016.

Patient and Public Involvement statement: Patients were not involved in planning of this analysis.
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RESULTS

A total of 188,506 ever-married women provided data on 249,020livebirths in NFHS-4 and 174,796
ever-married women provided data on 195,277livebirths in NFHS-5. The coverages for 4+ ANC visits,
institutional delivery with SBA, and PNC in 48 hours, and CoC for NFHS-4 and NFHS-5 for India,
grouping of states, and individual states are shown in supplemental table 2.

4+ ANC visits

The coverage of 4+ ANC visits for India was 57.0% (95% Cl 56.8 to 57.3) in NFHS-5. The percent
change in coverage of 4+ ANC visits from NFHS-4 to NFHS-5 was estimated at 22.8% (95% Cl 22.1 to
23.5) for India, 33.3% (95% Cl 32.3 to 34.3) for less developed, and 3.4% (95% Cl 2.6 to 4.1) for more
developed states(supplemental table 2). This coverage ranged from 15.6% in Nagaland to 80.0% in
Odisha in the less developed states, and 58.3% in Punjab to 93.2% in Goa in the more developed
states in NFHS-5 (supplemental table 2). The HOI for geographic inequality in 4+ ANC visits for India
was 48.4 in NFHS-5, an improvement of 35.2% (95% Cl 34.5 to 35.9) between NFHS-4 to NFHS-5
(supplemental table 2), and was substantially higher for the more developed states at 68.2 than the
less developed states at 40.7 in NFHS-5 (table 1 and supplemental table 3). HOI ranged from 8.3 to
88.9 in the states in NFHS-4, and 11.3 to 92.4 in the states in NFHS-5 (Figure 1 and supplemental
table 3). Three and 6 states from the less and more developed states showed a reduction in HOI
between NFHS-4 to NFHS-5, respectively (supplemental table 3). The highest gains in HOl were
made in the state of Uttarakhand (115.1%; 95% Cl 109.0 to 121.1) between NFHS-4 to NFHS-5, with
the HOI for the state at 55.7 in NHFS-5.

Considering WI (table 1), HOI ranged from 33.8 for W1 | to 64.4 for WI V for India, and the
corresponding range was 31.1 to 57.0 and 58.6 to 70.5 for less and more developed states in NFHS-
5, respectively. The HOI ratio of WIV to average was 1 or more in all states except Sikkim, Tamil
Nadu and Kerala. Substantial variations were seen in HOI ratio of Wi | to V, ranging from 0.16 to

1.41, with this ratio being <1 in 27 (90.0%) states in NFHS-5, and the lowest HOI ratio between WI |
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and V was seen in Mizoram at 0.16 (supplemental table 4). Among the 20 states with WI | to state

HOI ratio at >0.70, 15 states had the W1 | to WI V HOI ratio at <0.70 (supplemental table 4).
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164  Table 1: Overall Human opportunity index (HOI) and by wealth index quintile (WI) for four or more anfengtal care visits and the ratio
165 between WI | and overall HOI, WI V and overall HOI for India and its states, National Family Health SUEVe@S.
166 3 3
Four or more ANC visits c ;
HOI by WI & 2 HOI Ratio
Overall SmZ| WL WI 5:
HOI 1 2 3 4 5 §§ = | Overall HOI | Overall HOI
India 48.4 33.8 44.0 53.1 59.3 64.46 < g 0.70 1.33
Less developed gé';
states 40.7 31.1 38.9 45.4 50.1 57.0022|  0.76 1.40
Arunachal Pradesh 34.3 20.2 31.6 37.0 44.2 47.32:%% 0.59 1.38
Assam 45.6 38.9 46.4 53.3 60.1 615522 0.85 1.35
Bihar 22.9 15.6 22.9 30.2 37.4 492 = 0.68 2.15
Chhattisgarh 57.2 54.3 53.4 60.9 60.5 61.G8 3 0.95 1.07
Jharkhand 36.0 28.6 38.5 41.9 51.8 56.0> = 0.79 1.56
Madhya Pradesh 52.2 44.6 49.3 56.1 59.1 62.35 = 0.85 1.19
Manipur 61.2 36.7 64.6 78.7 84.9 91.32 3 0.60 1.49
Meghalaya 45.4 36.8 45.8 50.0 61.5 55.5° S 0.81 1.22
Mizoram 46.6 11.0 37.8 49.9 61.5 69.% = 1.50
Nagaland 113 5.4 10.1 20.8 26.9 2008 = 1.77
Odisha 76.2 69.3 78.6 79.1 81.6 8245 § 0.91 1.08
Rajasthan 51.2 45.7 45.9 49.6 52.2 59.08 o 0.89 1.15
Sikkim 60.1 66.9 61.1 59.1 61.3 47.65 o 1.11 0.79
Tripura 50.4 41.7 52.8 56.6 64.6 51.0 o 0.83 1.02
Uttar Pradesh 38.1 304 35.0 38.9 41.4 50.92 N 0.80 1.34
Uttarakhand 55.7 35.2 44.2 51.8 62.6 69.1 S 0.63 1.24
More developed §
states 68.2 58.6 65.1 67.1 70.1 705 © 0.86 1.03
Andhra Pradesh 68.3 45.5 64.2 64.8 66.5 69.2 B 0.67 1.01
Goa 92.4 100.0 81.2 89.8 92.5 93.5 § 1.08 1.01
Gujarat 73.1 63.2 69.1 72.4 75.9 805 = 0.86 1.10
ﬁ
5
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Four or more ANC visits s 3
HOI by WI R HOI Ratio
Overall 3 o Wi 1: WI 5:
HoOI 1 2 3 4 5 c Z| Overall HOI | Overall HOI
Haryana 56.6 33.5 44.8 49.7 53.3 64.55 2 0.59 1.14
Himachal Pradesh 67.1 52.1 53.4 62.3 74.2 74.82 m3 0.78 1.11
Jammu and Kashmir 76.3 60.2 75.8 76.7 80.6 79.3§§ < 0.79 1.04
Karnataka 65.1 51.8 60.3 65.4 71.2 69.55 ¢ Q 0.80 1.07
Kerala 77.3 71.3 87.6 76.0 78.6 7488 o 0.92 0.97
Maharashtra 66.7 49.9 63.3 65.1 71.2 73.8 3 s 0.75 1.11
Delhi 75.3 26.6 45.1 62.2 68.6 78.8.2 0 1.05
Punjab 54.7 31.2 41.6 47.1 50.7 57.68 ~ g 0.57 1.05
Tamil Nadu 89.6 88.3 89.1 89.1 90.3 872 = 0.99 0.97
Telangana 68.2 53.5 63.9 64.8 70 68.8 3 0.78 1.00
West Bengal 72.2 66.5 72.1 75.0 78.7 78> = 0.92 1.08
5 5
3. 3
8 g
2 3
Ratio of HO{
Less th&h 050
0.51-0.89 3
0.90-1.89 S
110-1.39 £

1.50 or@nofe
=4

@

V.11-Z39 uswiredaq 1. 520z ‘2
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Institutional delivery with SBA

The coverage of institutional delivery with SBA for India was 85.0% (95% Cl 84.9 to 85.2) in NFHS-5.
The percent change from NFHS-4 to NFHS-5 was estimated at 12.6% (95% Cl 12.2 to 12.9) for India,
14.6% (95% Cl 14.1 to 15.1) for less developed and 6.2% (95% Cl 5.8 to 6.6) for more developed
states (supplemental table 2). This coverage ranged from 58.6% in Meghalaya to 96.3% in Sikkim in
less developed states and 84.3% in Himachal Pradesh to 99.8% in Kerala in more developed states in
NFHS-5 (supplemental table 2). The HOI for geographic inequality for institutional delivery with SBA
for India was 80.4, 90.1 and 76.2 for India, more developed and less developed states in NFHS-5,
respectively (table 2 and supplemental table 3). HOI ranged from 26.2 to 99.8 in the states in NFHS-
4, and 37.4 to 99.7in the states in NFHS-5 (Figure 2 and supplemental table 3). The highest gains in
HOI between NHFS-4 and NFHS-5 were made in Arunachal Pradesh state (64.9%; 95% Cl 61.3 to
68.5), with the HOI for the state at 77.5 in NHFS-5 (supplemental table 3).

Considering WI (table 2), HOI ranged from 65.1 for W1 | to 93.7 for WI V for India, and the
corresponding range was 63.6 to 92.0 and 76.5 to 95.1 for less and more developed states in NFHS-
5, respectively. The WI V to average HOI ratio was 1 or more in all the states except Sikkim. The HOI
ratio of WI | to WI V was <1 in 28 (93.3 %) states and was <0.60 in 6 (20.0 %) states in NFHS-5
(supplemental table 4). Among the 26 states with W1 1 to state HOI ratio being >0.70, 6 states had

the W1 |to WIV HOI ratio at <0.70 (supplemental table 4).
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Table 2: Overall Human opportunity index (HOI) by wealth index quartile (WI1) for institutional delivergwﬁh skilled birth attendant (SBA)

and the ratio between WI | and overall HOI, WI V and overall HOI for India and its states, National Fagiily';i-lealth Survey-5.

5 o

Institutional delivery with SBA < ;

HOI by WI & < HOIRatio
Overall S MW/l 1: Wi 5:
Hol 1 2 3 4 5 Dietall HOI | Overall HOI

India 80.4 65.1 78.8 86.0 90.2 93.7 |SE@a81 1.17

Less developed gg;
states 76.2 63.6 76.6 83.5 87.8 92.0 & 5.83 1.21
Arunachal Pradesh 77.5 56.0 77.6 86.7 92.0 9.0 |aZ8.72 1.24
Assam 82.3 72.1 87.0 91.7 94.8 95.5 F°Bas 1.16
Bihar 72.1 63.9 76.6 81.2 82.9 88.7 2 589 1.23
Chhattisgarh 78.5 68.0 80.1 85.9 90.3 94.3 S .87 1.20
Jharkhand 70.4 60.7 77.1 83.8 91.3 947 | > B.86 1.35
Madhya Pradesh 84.1 75.4 84.8 90.0 91.7 90.3 5 890 1.07
Manipur 62.0 37.7 65.1 78.7 88.2 93.7 g B.61 1.51
Meghalaya 52.5 38.8 57.6 72.6 82.5 82.2 @ '5.74 1.57

Mizoram 72.4 26.4 59.1 80.5 92.8 95.8 ?I

Nagaland 37.4 26.2 37.9 57.1 64.7 74.9 2 £.70 2.00
Odisha 87.3 77.6 91.6 93.9 95.5 95.6 ) 9.89 1.10
Rajasthan 93.9 89.2 91.8 94.1 94.8 971 |3 895 1.03
Sikkim 95.2 88.5 94.5 94.8 97.3 94.2 3 993 0.99
Tripura 83.5 71.8 88.8 91.9 94.0 90.6 é §.86 1.09
Uttar Pradesh 78.0 68.3 76.4 79.4 82.8 90.1 o ©.88 1.16
Uttarakhand 78.5 62.1 62.7 75.0 85.7 91.9 | 879 1.17

More developed o
states 90.1 76.5 85.8 90.1 92.6 95.1 6.85 1.06
Andhra Pradesh 95.4 73.9 93.0 94.2 95.9 98.7 '5.77 1.03
Goa 98.5 100.0 90.6 100.0 98.5 98.7 3.02 1.00
Gujarat 87.5 75.3 85.9 88.8 92.1 91.1 §.86 1.04

5
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Institutional delivery with SBA g 8
HOI by WI 5 N Hol Ratio
Overall g Wi Wi 5:
HOI 1 2 3 4 5 ©Ovezall HOI | Overall HOI
Haryana 90.5 64.7 77.0 86.8 91.1 96.0 } §.71 1.06
Himachal Pradesh 82.5 54.1 68.1 80.8 86.5 90.6 2 mB66 1.10
Jammu and Kashmir 87.9 71.5 82.7 88.6 94.7 96.6 g’g §.81 1.10
Karnataka 90.3 83.8 85.6 90.6 93.8 93.2 | 3cB93 1.03
Kerala 99.7 100.0 100.0 99.5 99.8 99.6 | %300 1.00
Maharashtra 88.2 69.5 85.4 89.0 92.3 95.0 22879 1.08
Delhi 90.2 21.9 68.7 82.7 83.0 91.6 _I
Punjab 92.9 79.4 80.7 96.5 90.5 94.6 |5 =885 1.02
Tamil Nadu 99.2 95.6 97.9 99.2 99.5 1000 |2 896 1.01
Telangana 90.4 75.5 88.9 90.0 90.4 914 |2 B84 1.01
West Bengal 89.2 83.7 90.6 93.8 94.6 931 |>» 894 1.04
5 5
3. 3
> 5
° %
Ratt® ofHOI
B Les&har 0.50
0.550.89
0.96:1.09
116149
1.5@or more

V11739 1uswiredaq 1e 520z ‘2T
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PNC within 48 hours of delivery

The coverage of PNC within 48 hours of delivery was 78.9% (95% Cl 78.7-79.1) in NFHS-5. The
percent change from NFHS-4 to NFHS-5 was estimated at 28.5% (95% Cl 28.0-29.0) for India, 31.8%
(95 % Cl 31.1-32.4) for less developed and 19.6% (95% Cl 19.0-20.3) for more developed states
(supplemental table 2). This coverage ranged from 43.2% in Nagaland to 92.1% in Odisha in the less
developed states and 68.2% in West Bengal to 96.3% in Goa in the more developed states in NFHS-5
(supplemental table 2). The HOI for geographic inequality in PNC within 48 hours of delivery for India
was 73.5 in NFHS-5, which improved by 34.6% (95% Cl 34.2 to 35.1) between NFHS-4 to NFHS-5. The
HOI was substantially higher for the more developed states 82.6 than the less developed states 69.4
in NFHS-5 (table 3 and supplemental table 3). HOI ranged from 17.2 to 90.5 in the states in NFHS-4,
and 37.5 to 95.6 in the states in NFHS-5 (Figure 3 and supplemental table 3). The highest gains in HOI
were made in Arunachal Pradesh (128.6%; 95% Cl 122.1 to 135.2) and Nagaland (118.0%; 95% ClI
108.5 to 127.5), with the HOI for the states at 51.9 and 37.5 in NHFS-5, respectively (supplemental
table 3).

Considering WI (Table 3), HOI ranged from 62.0 for WI | to 85.0 for WI V in India, and the
corresponding range was from 61.2 to 83.0 and 67.4 to 88.3 for less and more developed states in
NFHS-5, respectively. The HOI ratio of WI V to state was 1 or more in all the states, except for Sikkim
and Tamil Nadu. The HOI ratio of WI | to WI 'V was <1 in 28 (93.3%) states and was <0.60 in 4 (13.3%)
states in NFHS-5 (supplemental table 4). Among the 27 states with WI | to state HOI ratio at >0.70, 2

states had the WI | to WI V HOI ratio at <0.70 (supplemental table 4).
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rs of delivery and the ratio

between WI | and overall HOI, WI V and overall HOI for India and its states, National Family Health Suf\'leﬁi&
PNC within 48 hours of delivery 3
HOI by WI c 2 HOI Ratio
Overall 5 < Wi 1: WI 5:
HOI 1 2 3 4 2m3 | Overall HOI | Overall HOI

India 73.5 62.0 70.7 77.1 81.3 8@_@5 ° 0.84 1.16

Less developed § s §
states 69.4 61.2 68.7 73.6 77.4 8EE® 0.88 1.20
Arunachal Pradesh 51.9 415 52.6 53.2 53.6 596 S 0.80 1.15
Assam 64.7 56.8 67.4 72.7 74.4 7262 0.88 1.11
Bihar 59.6 54.0 61.8 65.8 69.0 75E S 0.91 1.27
Chhattisgarh 85.3 81.8 85.5 85.2 89.4 8E8 5 0.96 1.03
Jharkhand 70.9 65.8 74.6 74.5 81.4 884 S 0.93 1.15
Madhya Pradesh 82.8 78.7 81.5 84.4 85.7 86,7 2 0.95 1.05
Manipur 57.7 38.1 59.2 72.7 78.1 7%0 = 0.66 1.37
Meghalaya 53.4 49.3 55.6 59.3 54.9 563 3 0.92 1.05

Mizoram 63.9 28.2 55.0 72.2 72.1 735 [ 121 |

Nagaland 37.5 27.2 38.8 55.2 59.8 585 2 0.73 1.53
Odisha 90.7 87.6 90.7 92.9 92.9 9x9 2 0.97 1.02
Rajasthan 82.6 78.2 80.8 82.3 83.4 8E2 © 0.95 1.03
Sikkim 70.4 66.9 69.3 71.4 70.6 574 S 0.95 0.82
Tripura 64.2 56.4 63.0 72.9 79.1 888 .. 0.88 1.29
Uttar Pradesh 73.2 66.0 72.6 73.6 77.3 828 > 0.90 1.13
Uttarakhand 81.5 71.1 73.6 80.9 85.4 8E3 K 0.87 1.07

More developed 7 N
states 82.6 67.4 77.2 83.0 85.3 88.3 O 0.82 1.07
Andhra Pradesh 90.4 67.6 87.2 91.1 90.3 92.1 = 0.75 1.02
Goa 95.6 100.0 90.6 89.8 96.6 98.7 8 1.05 1.03
Gujarat 87.1 85.7 85.4 85.8 86.3 89.3 = 0.98 1.03
Haryana 88.7 64.2 76.7 88.7 88.7 922 % 0.72 1.04

@

N

5
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6 Overall SN Wi 1: WI 5:
7 HoOI 1 2 3 4 & = | Overall HOI | Overall HOI
8 Himachal Pradesh 87.3 71.3 78.7 88.3 88.3 921 2 0.82 1.05
?O Jammu and Kashmir 77.2 64.7 72.9 78.1 80.3 82‘-’.&1?, 0.84 1.07
» Karnataka 83.6 76.3 80.7 84.7 85.5 8% S 0.91 1.00
12 Kerala 91.5 81.6 83.9 88.3 92.1 9EE S 0.89 1.00
13 Maharashtra 80.8 66.9 78.3 80.7 83.3 8@@'2 0.83 1.06
14 Delhi 85.1 31.2 59.7 76.4 80.3 szz2 N 102 |
12 Punjab 85.4 69.4 75.0 96.6 83.1 N 0.81 1.01
17 Tamil Nadu 90.4 84.0 90.4 90.3 90.1 8%@% 0.93 0.99
18 Telangana 85.4 78.1 83.1 83.5 84.4 882 = 0.91 1.03
19 West Bengal 63.8 56.2 62.0 67.6 76.4 8G4 3 0.88 1.26
20 216 > =
21 = 2
22 ]
23 E
24 = T Ratio of HOI
25 # Less than 0.50
26 4 = |0.51-0.89
27 = 9 |0.90-1.09
28 3 = [ 1.101.49
29 a5 150
30 ; gE, . or more
31 > @
32 S
33 SN
34 &
35 o
36 o
37 g
38 5
39 o}
40 o
41 m
42 X
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Continuum of care (CoC)

The coverage of CoC was 45.6% (95% Cl 45.4-45.9) in NFHS-5. The percent change from NFHS-4 to
NFHS-5 was estimated at 38.6% (95% Cl 37.6-39.6) for India, 47.2% (95% Cl| 45.7-48.6.) for less
developed and 19.5% (95% Cl 18.4-20.6) for more developed states (supplemental table 2). The
coverage ranged from 9.4% in Nagaland to 69.4% in Odisha in the less developed states, and 50.2%
in Punjab to 90.1% in Goa in the more developed states in NFHS-5 (supplemental table 2). The HOI
for geographic inequality in CoC for India was 37.1, which improved by 52.2% (95% Cl 51.1 to 53.0)
between NFHS-4 to NFHS-5. The HOI was substantially higher for the more developed states at 56.3
than the less developed states at 29.7 in NFHS-5 (table 4 and supplemental table 3). HOI ranged
from 4.4 to 79.0 in the states in NFHS-4, and 6.5 to 88.8 in the states in NFHS-5 (Figure 4 and
supplemental table 3). The highest gains in HOl were made in Arunachal Pradesh (167.1%; 95% ClI
154.4 to 179.8) and Uttarakhand (147.4%; 95% Cl 139.3 to 155.5), with the HOI for the states at 21.9
and 43.3 in NFHS-5, respectively (supplemental table 3).

Considering WI (Table 4), HOI ranged from 21.7 for WI | to 56.5 for WI V for India, and the
corresponding range was 19.8 to 48.8 and 39.3 to 62.7 for less and more developed states in NFHS-
5, respectively. The HOI ratio of WI V to state was 1 or more in 27 states. The HOI ratio of WI | to WI
V was <1 in 28 (93.3%) states and was <0.60 in 18 (60.0%) states in NFHS-5 (supplemental table 4).
Among the 12 states with WI | to state HOI ratio at >0.70, 3 states the WI | to WI V HOI ratio at <0.70

(supplemental table 4).
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i 236  Table 4: Overall Human opportunity index (HOI) by wealth index quartile (WI) for continuum of care %\d a\e ratio between WI | and overall
5 237  HOI, WI 'V and overall HOI based on the maternal services for India and its states, National Family Health gurvey-S.
6 Continuum of care 3 o
7 HOI by WI c HOI Ratio
2 Overall % % WI 1: Overall | WI 5: Overall
0 HoI 1 2 3 a4 S5n2 HOI HoI
1 India 37.1 21.7 32.3 41.9 49.2 g 0.58 1.52
12 Less developed St S
13 states 29.7 19.8 27.9 34.5 40.2 gﬁ 0.67 1.64
14 Arunachal Pradesh 21.9 12.4 20.9 22.8 26.0 37082 0.57 1.50
" Assam 31.0 22.9 32.1 40.3 49.0 dn 0.74 1.43
17 Bihar 15.3 9.5 15.1 21.0 28.4 58760 0.62 2.52
18 Chhattisgarh 433 37.3 39.2 47.9 50.7 53.4:“ 0.86 1.23
19 Jharkhand 24.1 16.7 27.8 31.6 41.5 &5.95 0.69 1.90
;‘1) Madhya Pradesh 41.2 31.7 39.0 46.5 50.7 53.22 0.77 1.29
22 Manipur 41.5 19.8 41.3 60.2 68.0 B7.15 1.62
23 Meghalaya 20.5 14.1 21.7 27.6 34.7 38 | 069 | 137
24 Mizoram 36.6 6.7 27.6 40.4 49.5 373(-% 1.57
25 Nagaland 6.5 2.2 5.9 12.2 17.4 8565 5.48
;? Odisha 64.8 53.2 68.2 71.9 75.1 §73;: 0.82 1.19
28 Rajasthan 44.2 38.0 39.8 42.3 45.2 22.08 0.86 1.18
29 Sikkim 48.3 47.6 49.0 45.6 50.3 37.69 0.99 0.78
30 Tripura 35.3 19.5 37.4 39.8 56.2 §1.2‘§ 0.55 1.45
g; Uttar Pradesh 27.9 19.2 24.9 28.5 31.7 83.7° 0.69 1.57
33 Uttarakhand 43.3 24.5 28.2 38.5 51.2 59.2° 0.57 1.37
34 More developed S
35 states 56.3 39.3 50.0 55.5 59.8 62.7x 0.70 1.11
36 Andhra Pradesh 59.3 32.4 53.6 59.6 60.5 64.95 0.55 1.09
;7; Goa 88.8 100.0 71.9 86.4 87.2 91.62 1.13 1.03
39 Gujarat 61.2 49.8 56.9 60.0 64.0 69.9(3:,, 0.81 1.14
40 o
41 N
42 D
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HOI by WI E HOI Ratio
Overall 3 o WI 1: Overall | WI 5: Overall
HOI 1 2 3 4 c5 - HOI HOI
Haryana 51.2 233 35.5 45.0 47.2 5.2 [N 113
Himachal Pradesh 54.3 31.8 39.5 51.0 59.7 6-51113 0.59 1.20
Jammu and Kashmir 59.5 40.2 53.9 62.3 66.1 B 0.68 1.11
Karnataka 52.6 36.3 47.1 53.9 59.9 540 0.69 1.07
Kerala 72.9 68.0 69.1 70.1 74.5 60 0.93 0.98
Maharashtra 54.5 335 49.9 51.8 60.3 B5E 0.61 1.21
Delhi 65.3 1.6 28.0 47.9 55.4 22 O 105
Punjab 46.9 28.7 31.5 95.8 41.8 50,12 0.61 1.07
Tamil Nadu 82.0 75.6 81.9 81.7 82.6 29 0.92 0.96
Telangana 54.9 35.9 51.0 52.2 56.2 87 0.65 1.04
West Bengal 47.3 37.7 45.6 52.3 61.3 &5 0.80 1.39
D,
>
>
@
o Ratio of HOI
% Less than 0.50
3 0.51-0.89
) 0.90-1.09
T 1.10-1.49
g 1.50 or more
>
«
>

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

V11-Z39 wewiedaq Ye 6z0z ‘ZT aung uo jwoo:fwq uadolway| Ty

19

Page 20 of 46


http://bmjopen.bmj.com/

Page 21 of 46

oNOYTULT D WN =

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

BMJ Open

DISCUSSION

This analysis of coverage of maternal health services for livebirths over a decade between NFHS-4
and NFHS-5 has highlighted significant improvements in the geographic inequity for coverage of
these services at the state-level in India, and has identified the inequities that remain to be
addressed to achieve the ENAP 2025 coverage targets for these services. The geographic inequity
for the coverage of 4+ANC visits lags significantly behind that of institutional delivery with SBA and
PNC within 48 hours of delivery, contributing to the CoC inequity in NFHS-5. The HOI ratio for CoC at
0.38 highlights the extent of inequity between the women belonging to the lowest and the highest
wealth index quintiles in India.

A policy aiming at equitable access would require progress towards two objectives: first,
expanding the coverage by ensuring that as many women as possible get the opportunity; and
second, by allocating new opportunities first to the vulnerable population who are at a disadvantage
due to their circumstances.(29) We utilised HOI,(25) as a tool to measure the distribution of
opportunities and equitable access to maternal health services. The HOI not only carries information
about the coverage rate of the service but also how fairly the available services are distributed
among women of different backgrounds, in this case of different wealth index quintiles.(30) In
terms of expanding coverage to ensure that as many women as possible get the opportunity, the
coverage of 4+ ANC visits was for 4 of 7 women, and that for institutional delivery with SBA was 6
out of 7 women, and for PNC within 48 hours of delivery was 4 out of 5 women in NFHS-5. The
differential increase over the decade between the coverages of these three maternal health services
can possibly be explained by how the national programs to reduce maternal and neonatal mortality
were implemented during this period. The program to address ANC services was launched in 2016
after NFHS-4, and is aimed to guarantee a minimum package of ANC services to women in their
2nd/3rd trimesters of pregnancy at designated government health facilities.(31) There is no
monetary incentive either to the health worker or to the pregnant women under this program. The

likely impact of this program on HOI for 4+ ANC visits coverage will be documented in the next round
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of NFHS (round 6). However, given the extent of low coverage of 4+ ANC visits in most of the less
developed states and some of the more developed states, major inputs are needed to address the
barriers for improved ANC utilisation to achieve the ENAP 2025 target for 4+ ANC visits.(32-34) The
increased coverage for institutional deliveries with SBA between the two surveys resulted in nearly
doubling of HOI over this period, and near universality of this service in the more developed states.
Two programs — the Janani Suraksha Yojana (JSY) and the Janani Shishu Suraksha Karyakaram (JSSK)
- initiated to increase the coverage of institutional deliveries in India have contributed to the
exponential increase in access to institutional delivery.(35, 36) The JSY was initiated in 2005 and was
a large-scale national program that offered conditional cash transfer and support services to poor
pregnant women to use institutional delivery care facilities, especially in the states with lower
coverage.(35) The JSSK, initiated in 2011, provided free and cashless delivery along with some other
benefits to pregnant women to eliminate out-of-pocket expenses in order to increase the
institutional deliveries.(37) The PNC coverage was estimated at 61% HOI at 73.5 for India in NFHS-5
with a wide variation at the state-level. The increased PNC coverage also resulted in 34.6% increase
in HOI for PNC coverage between NFHS-4 and NFHS-5. According to the Indian PNC guidelines,(38)
the health workers are paid INR 250 (USD 3.5) for PNC visits, and are expected to undertake 6-7 PNC
visits at home from 1%t to 42" day of delivery for counselling the mother on various issues and
enabling referral if needed. Considering all the three maternal health services together, the CoC
coverage remained at 62.5% in NFHS-5 with only 19.5% change between the two surveys even in the
more developed states. Only 45% CoC coverage in NFHS-5 for India translates into 5 out of every 11
woman and newborn not having received all the three MNCH services, which is the basic premise of
the ENAP and INAP to address neonatal and maternal mortality.(19, 21)

With regards to the policy objective of allocating new opportunities to the vulnerable
population who are at a disadvantage due to their circumstances, socio-economic inequities in
maternal health services in India have been reported previously, (16, 39-45) but the use of HOI to

measure inequity has not been attempted. For all the maternal health services, the women
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belonging to the lowest WI quintile had low HOI compared to those in the highest WI quintile, and
the difference was starker for ANC services and in the less developed states. Though the within-
district inequalities in intervention coverages are reducing in most states, the pace of reduction has
not been the same for every woman. The state of Delhi with the national capital had the one of the
least HOI ratio for the women belonging to the lowest WI quintile. The extent of HOI ratio for the
lowest to the highest WI quintile and that to average HOI between the maternal health services
within states highlights the specificity needed in targeting women with the respective interventions
to achieve 2025 coverage targets. One of the challenges in achieving equity in maternal health
services in India is the dependence on NFHS for retrospective situational analysis rather than for
monitoring and evaluation, because the routine health information management system (HMIS)
does not allow for tracking of CoC for maternal health services per woman.(46) Real time tracking of
women for utilisation of these services at the district-level is needed to reduce inequity in the
coverage of these services. India has a Mother and Child Tracking System (MCTS) in place since 2009
to follow a mother-child dyad through the CoC, but it is known to be fraught with several issues.(47-
49) Clearly, it is important that strategies to improve the MCTS, within digital health, are looked into
urgently if India were to reach every woman and newborn to achieve the SDG targets of reduced
maternal and neonatal mortality at the district-level.(50-52) High quality timely data for evidence-
informed decision making to reduce inequity at the district level can also be obtained through
continuous surveys.(53) Furthermore, incentivisation of services is currently only for institutional
delivery and for PNC services. With poor coverage of ANC services resulting in poor coverage of CoC,
it may be worth considering incentivising the CoC rather than individual maternal health services to
address inequity.

The major strength of this analysis is the utilisation of HOI to indicate not only inequity in the
coverage rate of the services but also how fairly the available services are distributed among women
by geography and wealth index quintiles. This, we believe, allows for understanding the women

who need to be targeted to reduce the inequity in the maternal health care in India. The inclusion of
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CoC is another strength as it brings the woman to the centre stage as against the individual maternal
health care services. Some limitations of the analysis presented should be taken into account. The
data on service utilisation is documented in the NFHS are self-reported by women, which may be
subject to recall bias. We believe this bias to be of less concern as women self-report accurately
indicators related to concrete and observable actions performed on them as opposed to information
or advice they were offered.(54, 55) We only considered the inequity in coverage and not in the
quality of contact with the health system during service utilisation in this analysis as such data are
not available in the NFHS. There is a growing literature documenting increased coverage but poor
quality of contact for these services,(4) including from India from pregnancy to delivery,(4, 49, 56-
66) and also of poor quality of health care being a major driver of excess mortality across conditions,
including neonatal mortality.(67-70) Health system redesign has been suggested for equity in
maternal and new born health, by moving all childbirth care services to hospitals in all countries,
combined with improvements in the quality of care provided in these facilities, transportation from
home to hospital, and continuity of care through hub-and-spoke arrangements.(71) While
commenting on the scope of health system re-design is beyond the scope of the analysis undertaken
for this paper, more discussion is needed and more options need to be rigorously tried and tested to
develop sustainable district health systems which are fit for purpose and respond to continuity of

care needs of women and their babies.(72)

CONCLUSION

In conclusion, the findings of this assessment of coverage of maternal health services for livebirths
over a decade are encouraging as significant reductions in geographic inequity are documented.
However, the findings also emphasise the need for improved targeting of women to reduce the
remaining inequity gap to achieve the ENAP targets, in particular for the coverage of 4+ANC visits. It

will be important for the national program to monitor the CoC coverage in real time in addition to
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the three maternal health services individually to monitor and track inequity at the district level for

every pregnant woman to ensure that inequity by wealth index is also addressed in India.
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FIGURE LEGENDS

Figure 1. Human Opportunity Index for 4+ antenatal care visits in NFHS-4 in 2015-16 and NFHS-5 in

2019-2021 for each state of India.

Figure 2. Human Opportunity Index for institutional delivery with skilled birth attendant in NFHS-4

in 2015-16 and NFHS-5 in 2019-2021 for each state of India.
Figure 3. Human Opportunity Index for post-natal care within 48 hours of delivery in NFHS-4 in

2015-16 and NFHS-5 in 2019-2021 for each state of India.

Figure 4. Human Opportunity Index for continuum of care in NFHS-4 in 2015-16 and NFHS-5 in 2019-

2021 for each state of India.
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Figure 1. Human Opportunity Index for 4+ antenatal care visits in NFHS-4 in 2015-16 and NFHS-5 in 2019-2021 for each state of India.
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Figure 3. Human Opportunity Index for post-natal care within 48 hours of delivery in NFHS-4 in 2015-16 and NFHS-5 in 2019-2021 for each state of India.
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Figure 4. Human Opportunity Index for continuum of care in NFHS-4 in 2015-16 and NFHS-5 in 2019-2021 for each state of India.
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Number of districts

NFHS-4 NFHS-5

India 628 695
Less developed 363 395
Arunachal Pradesh 16 20
Assam 27 33
Bihar 38 38
Chhattisgarh 18 27
Jharkhand 24 24
Madhya Pradesh 50 51
Manipur 9 9

Meghalaya 7 11
Mizoram 8 8

Nagaland 11 11
Odisha 30 30
Rajasthan 33 33
Sikkim 4 4

Tripura 4 8

Uttar Pradesh 71 75
Uttarakhand 13 13
More developed 265 300
Andhra Pradesh 13 13
Delhi 9 11
Goa 2 2

Gujarat 26 33
Haryana 21 22
Himachal Pradesh 12 12
Jammu & Kashmir® 22 22
Karnataka 30 30
Kerala 14 14
Maharashtra 35 36
Punjab 20 22
Tamil Nadu 32 32
Telangana 10 31
West Bengal 19 20
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Supplementary Table 2. Coverage of four of more antenatal care (ANC) visits, institutional delivery with skilled birth attendant (SBA), and post-natal care within 48 hours of delivery, and continuum of care for the most recent
livebirth in the last 5 years in the National Family Health Survey (NFHS) 4 and NFHS 5 for India and its states. Cl de@tes confidence interval.
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State Sample size Four of more ANC visits Institutional delivery with SBA* 8 Post-natal care within 48 hours of delivery Continuum of care
NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Perce_%t NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Percent change
NFHS-4 | NFHS-5 change change change % of N from NFHS-4 to
(N) (N) % of N % of N from % of N % of N from N_gHS- % of N % of N from NFHS- (95% Cl) % of N NFHS-5 (95% ClI)
(95% Cl) (95% Cl) NFHS-4 to (95% Cl) (95% Cl) 4 to NFgS-5 (95% Cl) (95% Cl) 4 to NFHS-5 (95% Cl)
NFHS-5 (95% &) (95% Cl)
(95% CI) 2
India 188,506" | 174,796 46.4 57.0 22.8 75.5 85.0 12.6 61.4 78.9 28.5 32.9 45.6 38.6
(46.2-46.7) (56.8-57.3) | (22.1-23.5) (75.3-75.7) (84.9-85.2) (1?2-&.9) (61.2-61.6) (78.7-79.1) (28.0-29.0) (32.7-33.1) (45.4-45.9) (37.6-39.6)
Less 132,809 | 113,519 36.0 48.0 33.3 70.6 80.9 0814§ 57.0 75.1 31.8 24.8 36.5 47.2
developed (35.7-36.3) (47.7-48.3) | (32.3-34.3) (70.3-70.8) (80.7-81.2) (141-15.1) (56.7-57.2) (74.8-75.3) (31.1-32.4) (24.6- 25.1) (36.3-36.8) (45.7-48.6)
Arunachal 3,858 4,570 24.6 37.2 51.2 52.7 80.6 ;2. oy 27.5 55.4 101.5 11.8 25.3 114.7
Pradesh (23.3- 26.0) (35.8-38.6) | (45.1-57.4) (51.1-54.2) (79.4-81.7) (4§,8-%.1) (26.1-28.9) (53.9-56.8) | (95.7-107.2) (10.8- 12.8) (24.1-26.6) (104.4-124.4)
Assam 8,534 9,247 45.4 50.9 12.1 72.5 84.8 §17§ 56.9 67.8 19.1 29.9 35.5 18.7
(44.3- 46.4) (49.8-51.9) (9.5-14.7) (71.5-73.4) (84.1-85.5) (1%6-18.4) (55.8-57.9) (66.8-68.7) (17.1-21.2) (20.9-30.9) (34.5-36.5) (15.1-22.4)
Bihar 16,822 13,874 14.6 25.5 74.7 66.0 75.1 3[3.@ 47.8 65.4 36.8 9.0 17.8 97.8
(14.1 -15.2) (24.7-26.2) | (70.0-79.3) (65.3-66.7) (74.4-75.8) (155-15.0) (47.1-48.6) (64.6-66.2) (35.0-38.7) (8.6-9.4) (17.2-18.4) (91.5-104.1)
Chhattisgarh 6,805 6,526 56.9 61.2 7.6 71.8 82.1 c14 @ 67.2 87.2 29.8 37.6 47.3 25.8
(55.7 - 58.0) (60.0-62.4) (5.3-9.9) (70.7-72.8) (81.2-83.0) (1%‘7—1}8 0) (66.0-68.3) (86.3-87.9) (28.0-31.5) (36.4-38.7) (46.1-48.5) (22.4-29.2)
Jharkhand 8,947 7,465 29.9 38.6 29.1 63.8 74.5 "316@ 46.8 74.0 58.1 17.0 27.0 58.8
(29.0-30.9) (37.5-39.7) | (25.4-32.8) (62.8-64.8) (73.5-75.5) (1%0—1{2.5) (45.8-47.8) (73.0-75.0) (55.6-60.6) (16.2-17.8) (26.0-28.0) (53.3-64.4)
Madhya 17,406 11,700 34.9 57.0 63.3 75.9 86.6 @4% 55.9 85.1 52.2 23.1 46.1 99.6
Pradesh (34.1-35.6) (56.1-57.9) | (60.9-65.7) (75.2-76.5) (86.0-87.2) (1%2-15.0) (55.1-56.6) (84.4-85.7) (50.8-53.7) (22.4 -23.7) (45.2-47.0) (96.2-102.9)
Manipur 4,429 2,511 65.1 68.7 5.5 67.9 70.9 % = 62.8 64.9 33 49.2 50.9 3.5
(63.7-66.5) (66.8-70.4) (2.9-8.2) (66.5-69.3) (69.1-72.6) (@_936?9) (61.4-64.2) (62.9-66.7) (0.5-6.2) (47.7 -50.7) (48.9-52.8) (-0.3-7.2)
Meghalaya 3,119 4,602 50.1 50.3 0.4 56.0 58.6 o 6% 58.0 58.3 0.5 321 23.9 -25.5
(48.4-51.9) (48.8-51.7) (-3.5-4.3) (54.3-57.8) (57.2-60.0) (E%%Sﬁ) (56.3-59.8) (56.8-59.7) (-2.8-3.8) (30.4 -33.7) (22.7-25.1) (-31.1 to -20.0)
Mizoram 3,681 1,896 56.4 52.4 -7.1 78.1 79.3 ;ﬁ&g 62.8 68.1 8.4 415 421 1.4
(54.8-58.0) (50.2-54.7) (-10.6 to - (76.7-79.4) (77.4-81.0) (-em §6) (61.2-64.3) (65.9-70.1) (5.4-11.5) (39.9 -43.1) (39.9-44.4) (-3.3-6.2)
3.6) 239
Nagaland 3,136 2,205 13.5 15.6 15.6 33.8 42.5 5"25'@ 22.6 43.2 91.2 7.6 9.4 23.7
(12.3-14.7) (14.1-17.2) (5.2-25.9) (32.2-35.5) (40.5-44.6) (2&0-3&.4) (21.2-24.1) (41.2-45.3) (83.3-99.0) (6.7- 8.6) (8.3-10.7) (9.3-38.1)
Odisha 9,015 7,141 64.7 80.0 23.6 83.3 90.1 3'8.15 77.4 92.1 19.0 47.8 69.4 45.2
(63.7-65.7) (79.1-80.9) | (22.0-25.3) (82.5-84.0) (89.4-90.7) (%,1-922) (76.5-78.3) (91.5-92.7) (17.8-20.2) (46.8 -48.8) (68.4-70.5) (42.8-47.6)
Rajasthan 11,950 10,831 38.3 56.5 47.5 85.0 95.0 H1.8 65.2 85.2 30.7 29.1 49.4 69.8
(37.5-39.2) (55.6-57.5) | (44.9-50.1) (84.4-85.6) (94.5-95.4) (1%0-1?.6) (64.3-66.0) (84.5-85.9) (28.3-32.1) (28.2 -29.9) (48.5-50.4) (66.5-73.0)
Sikkim 899 569 74.9 65.4 -12.7 95.2 96.3 él.%‘ 75.0 73.5 -2.1 56.0 52.0 -7.1
(71.9-77.6) (61.4-69.2) (-17.0to - (93.6-96.4) (94.4-97.5) (-B.5-%8) (72.0-77.7) (69.7-76.9) (-6.3-2.3) (52.7-59.2) (47.9-56.1) (-13.7 to -0.6)
8.3) a2 o
Tripura 1,169 1,860 63.5 54.0 -15.0 80.3 86.8 §81(—:j 61.2 68.6 12.1 459 39.7 -13.5
(60.7-66.2) (51.7-56.2) (-19.7 to - (77.9-82.5) (85.2-88.3) (5@-151) (58.4-64.0) (66.4-70.7) (7.2-17.0) (43.0-48.7) (37.5-42.0) (-20.2 to -6.8)
10.3) - =
Uttar 28,741 25,556 27.4 41.5 51.5 68.1 81.1 §19E 59.1 76.9 30.1 20.0 311 55.5
Pradesh (26.9-27.9) (40.9-42.1) | (49.3-53.7) (67.5-68.6) (80.6-81.5) (182-29.0) (58.6 - 59.7) (76.4-77.4) (29.1-31.2) (19.5 -20.4) (30.5-31.7) (52.8-58.2)
Uttarakhand 4,298 2,966 29.7 60.6 104.0 67.9 80.1 818.@_" 56.9 84.2 48.0 20.5 47.7 132.7
(28.3-31.1) (58.8-62.3) (98.7- (66.5-69.2) (78.6-81.5) (17-29.3) (55.4-58.4) (82.8-85.4) (45.2-50.8) (19.3-21.7) (45.9-49.5) (125.5-139.9)
109.4) s
More 55,697 61,277 71.3 73.7 3.4 87.2 92.6 6.2';" 71.9 86.0 19.6 52.3 62.5 19.5
developed (70.9-71.7) (73.4-74.1) (2.6-4.1) (86.9-87.5) (92.4-92.8) (5.8-6.b) (71.5-72.3) (85.7-86.3) (19.0-20.3) (51.9- 52.7) (62.2-62.9) (18.4-20.6)
Andhra 4,055 2,092 75.7 69.3 -8.5 89.5 95.7 6.9 79.3 90.8 14.5 57.8 62.2 7.6
Pradesh (73.9-77.4) (67.2-71.2) (-11.0to - (88.2-90.7) (94.8-96.5) (5.5-82,4) (77.6 —80.9) (89.5-91.9) (12.3-16.7) (55.7—59.8) (60.1-64.3) (3.8-11.5)
5.9) o
Delhi 1,258 2,379 71.4 79.9 11.9 88.0 91.7 4.2~ 63.3 87.2 37.8 46.6 69.6 49.4
ﬁ
~
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State Sample size Four of more ANC visits Institutional delivery with SBA* Post-natal care within 48 hours of delivery Continuum of care
NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Perc%t NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Percent change
NFHS-4 | NFHS-5 change change change % of N from NFHS-4 to
(N) (N) % of N % of N from % of N % of N from Ng-ls- % of N % of N from NFHS- (95% Cl) % of N NFHS-5 (95% Cl)
(95% Cl) (95% Cl) NFHS-4 to (95% Cl) (95% Cl) 4to NF_SBD_IS-S (95% Cl) (95% Cl) 4 to NFHS-5 (95% Cl)
NFHS-5 (95% €) (95% Cl)
(95% ClI) A
(68.8 - 73.8) (78.2-81.4) (8.3-15.6) (86.1-89.7) (90.5-92.7) (2.1-@3) (60.6 - 66.0) (85.8-88.5) (33.3-42.1) (43.9 -49.4) (67.7-71.4) (43.2-55.5)
Goa 347 322 87.6 93.2 6.4 96.8 98.8 2.15 91.4 96.3 5.4 80.7 90.1 11.6
(83.7 -90.7) (89.8-95.4) (2.2-10.5) (94.4-98.2) (96.7-99.5) (0.1-4faﬂ) (87.9-93.9) (93.5-97.9) (2.0-8.7) (76.2 - 84.5) (86.3-92.9) (6.3-17.0)
Gujarat 5,827 7,575 66.4 77.7 17.0 83.9 90.3 7.6;:;: 62.9 89.4 42.1 42.3 66.3 56.7
(65.2 - 67.6) (76.7-78.6) | (15.1-19.0) (82.9-84.8) (89.6-90.9) (6;04-8,8) (61.7 - 64.2) (88.6-90.0) (40.1-44.2) (41.0- 43.5) (65.3-67.4) (53.5-60.0)
Haryana 5,719 5,162 45.4 60.8 33.9 82.1 93.4 813.% 68.3 91.3 33.7 34.3 55.6 62.1
(44.1-46.7) (59.4-62.1) | (30.7-37.1) (81.1-83.1) (92.6-94.0) (1Z5-1%.0) (67.0 - 69.5) (90.5-92.0) (31.8-35.5) (33.1-35.6) (54.3-57.0) (58.0-66.2)
Himachal 2,292 2,145 66.2 71.8 8.5 75.9 84.3 c:ll.g 73.6 88.9 20.8 49.5 59.3 19.8
Pradesh (64.3-68.1) (69.8-73.6) (5.3-11.7) (74.1-77.6) (82.7-85.8) (8&H-136) (71.8 - 75.4) (87.5-90.2) (18.2-23.4) (47.4-51.5) (57.2-.61.3) (15.2-24.4)
Jammu & 6,280 5,367 79.5 80.7 1.5 83.2 91.0 §9.4§ 73.0 80.3 10.0 61.8 65.1 5.3
Kashmir® (78.5-80.5) | (79.6-81.7) | (0.1-2.9) (82.2-84.1) (90.2-91.7) (82-1Q:6) (71.9-74.1) (79.2-81.3) (8.4-11.6) (60.6-63.0) | (63.8-66.4) (3.2-7.5)
Karnataka 5,876 6,389 73.5 70.8 -3.7 90.7 92.5 _ETZ.OE 60.5 86.4 42.8 44.6 59.1 325
(72.3-74.6) (69.6-71.9) (-5.4 to - (90.0-91.5) (91.8-93.1) (E'l—ZQ) (59.2-61.7) (85.5-87.2) (40.6-45.0) (43.3-45.9) (57.9-60.3) (29.4-35.6)
2.0) g 38
Kerala 2,128 | 2,360 90.3 82.2 -9.0 99.9 99.8 0.8 86.3 92.8 7.5 78.4 77.9 -0.6
(89.0-91.5) (80.6-83.7) (-10.6 to - (99.6-100.0) (99.5-99.9) (-‘g&-(gl) (84.7 - 87.7) (91.7-93.8) (5.7-9.3) (76.6 - 80.1) (76.2-79.5) (-3.1-1.8)
7.4) = R
Maharashtra 7,143 7,415 72.3 71.3 -14 86.7 91.0 §S.O§ 76.9 84.1 9.4 54.4 60.2 10.7
(71.3-73.3) (70.3-72.3) (-3.0-0.2) (85.9-87.5) (90.3-91.6) (£0-52) (75.9-77.9) (83.3-84.9) (8.0-10.7) (53.2-55.5) (59.1-61.3) (8.3-13.0)
Punjab 4,132 4,520 68.2 58.3 -14.5 92.0 94.1 %I[@- 88.4 87.1 -1.5 59.1 50.2 -15.1
(66.7 - 69.6) (56.8-59.7) (-16.8 to - (91.2-92.8) (93.4-94.7) (@{3%3%’2) (87.4 - 89.3) (86.1-88.0) | (-2.7t0-0.3) | (57.6-60.6) (48.7-51.6) (-17.8 to -12.3)
12.2) 52 §
Tamil Nadu 6,181 5,228 80.7 91.6 13.5 98.8 99.5 §(§7J> 72.4 92.2 27.3 60.8 84.9 39.6
(79.7 - 81.7) (90.8-92.3) | (12.2-14.8) (98.5-99.1) (99.3-99.7) (@%18)) (71.3 -73.5) (91.4-92.9) (25.7-29.0) (59.6 - 62.0) (84.0-85.9) (37.5-41.8)
Telangana NA 5,429 73.1 69.7 -4.7 87.2 91.4 gfgfi 81.7 86.6 6.0 57.6 56.9 -1.2
(71.0-75.1) (68.5-70.9) (-7.6to - (85.6-88.7) (90.6-92.1) (g@d;e) (79.8 - 83.4) (85.7-87.5) (3.7-8.2) (55.3—59.9) (55.6-58.2) (-5.3-2.9)
1.7) L
West Bengal 4,459 4,894 74.2 75.7 2.0 77.0 91.2 §18 63.1 68.2 8.1 47.4 52.0 9.7
(72.9-75.5) (74.4-76.9) (0.1-3.9) (75.8-78.2) (90.4-91.9) (168-28.1) (61.7 - 64.5) (66.9-69.5) (5.6-10.5) (46.0 - 48.9) (50.6-53.4) (6.3-13.1)
*Includes doctor, auxiliary nurse midwife, nurse, midwife, and lady health visitor E
*Data missing on 101 women for institutional delivery with SBA, PNC within 48 hours of delivery, and continuum of care in NQ—IS

$Ladakh is combined with Jammu & Kashmir in NFHS-5; NFHS 4 did not provide separate data for Ladakh
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Supplementary Table 3. Human Opportunity Index for geographic inequality for four of more antenatal care (ANC) gisits, institutional delivery with skilled birth attendant (SBA), post-natal care within 48 hours of delivery and
continuum of care for the most recent livebirth in the last 5 years in the National Family Health Survey (NFHS) rour‘igs 4 and 5 for India and its states. Cl denotes confidence interval.
i)

Human Opportunity Index

Four of more ANC visits

Institutional delivery with SBA3

Post-natal care within 48 hours of delivery

Continuum of care

NFHS-4 | NFHS-5 | Percent change from NFHS | NFHS-4 | NFHS-5 | Percent change frath NFHS4 | NFHS-4 NFHS-5 Percent change from NFHS | NFHS-4 NFHS-5 Percent change from NFHS 4
4 to NFHS-5 (95% Cl) to NFHS-5 (95% Cl) 4 to NFHS-5 (95% Cl) to NFHS-5 (95% Cl)
India 35.8 48.4 35.2(34.5 to 35.9) 68.9 80.4 16.7 (16.8 to 17.0) 54.6 73.5 34.6 (34.2 to0 35.1) 24.4 37.1 52.2 (51.1 to 53.0)
Less developed states 27.9 40.7 45.9 (44.9 to 46.9) 64.5 76.2 18.1 (17.Zto 18.6) 50.6 69.4 37.2 (36.6 to 37.8) 18.5 29.7 60.5 (59.2 to 61.9)
Arunachal Pradesh 20.2 34.3 69.8 (62.7 to 76.9) 47.0 77.5 64.9 El&to 68.5) 22.7 51.9 128.6 (122.1 to 135.2) 8.2 21.9 167.1 (154.4 to 179.8)
Assam 40.7 45.6 12.0(9.2 to 14.9) 66.5 82.3 23.8 T’,Zz.ito 25.4) 51.1 64.7 26.6 (24.3 to 28.9) 24.9 31.0 24.5(20.3 to 28.7)
Bihar 12.8 22.9 78.9 (73.9 to 83.9) 61.0 72.1 18.2 8_16.§t0 19.6) 43.1 59.6 38.3(36.2 to 40.3) 7.7 15.3 98.7 (91.8 to 105.6)
Chhattisgarh 52.0 57.2 10.0 (7.5t0 12.5) 68.6 78.5 14.4&:’12@’[0 16.2) 63.0 85.3 35.4 (33.5t0 37.3) 33.1 43.3 30.8 (27.0 to 34.6)
Jharkhand 25.0 36.0 44.0 (39.7 to 48.3) 59.5 70.4 18.3§16:§ t0 20.3) 43.2 70.9 64.1 (61.4 to 66.8) 13.8 24.1 74.6 (68.3 to 81.0)
Madhya Pradesh 29.4 52.2 77.6 (74.8 to 80.3) 70.8 84.1 18.8‘§_17.:\7v\t0 19.8) 51.3 82.8 61.4 (59.8 to 63.0) 19.1 41.2 115.7 (111.9 to 119.5)
Manipur 54.9 61.2 11.5 (8.2 to 14.8) 58.0 62.0 6.%(3.gto 10.0) 54.4 57.7 6.1(2.7t09.4) 39.2 41.5 5.9 (1.3 t0 10.4)
Meghalaya 44.3 45.4 2.5(-1.9t06.9) 49.6 52.5 558 (329 10 9.8) 52.0 53.4 2.7 (-1.1t0 6.4) 26.4 20.5 -22.3 (-28.8 to -15.9)
Mizoram 52.4 46.6 -11.1 (-14.8t0 -7.3) 72.1 72.4 Oé (—%0 t02.9) 59.0 63.9 8.3(5.0t0 11.6) 37.9 36.6 -3.4 (-8.5t0 1.6)
Nagaland 8.3 11.3 36.1(22.3 to 50.0) 26.2 37.4 42.7835.81t0 49.7) 17.2 37.5 118.0 (108.5 to 127.5) 4.4 6.5 47.7 (28.0to 67.5)
Odisha 59.2 76.2 28.7 (26.8 to 30.6) 79.2 87.3 10.%‘(9.?}0 11.4) 74.4 90.7 21.9(20.6 to 23.2) 42.6 64.8 52.1(49.4 to 54.8)
Rajasthan 33.0 51.2 55.2 (52.2 to 58.1) 81.8 93.9 14.8 ;El?)gto 15.7) 61.2 82.6 35.0(33.4 to 36.5) 24.6 44.2 79.7 (76.0 to 83.3)
Sikkim 713 60.1 -15.7 (-20.5 to -10.9) 94.4 95.2 0.8 (-®9to0 2.6) 71.9 70.4 -2.1(-6.7 to0 2.5) 52.1 48.3 -7.3(-14.4t0-0.2)
Tripura 60.4 50.4 -16.6 (-21.6 to -11.5) 76.4 83.5 9.§(é.§to 12.7) 58.2 64.2 10.3 (5.1 to 15.5) 42.9 353 -17.7 (-24.8 to -10.6)
Uttar Pradesh 21.9 38.1 74.0 (71.4 to 76.6) 64.0 78.0 21.9%29.9to 22.8) 53.5 73.2 36.8 (35.6 to 38.0) 15.6 27.9 78.8 (75.6 to0 82.1)
Uttarakhand 25.9 55.7 115.1 (109.0to 121.1) 65.2 78.5 20.4 ﬁéﬁto 22.8) 54.3 81.5 50.1(47.1to0 53.1) 17.5 43.3 147.4 (139.3 to 155.5)
More developed states 65.2 68.2 4.6 (3.9to 5.3) 82.8 90.1 8@%8:4 t09.2) 66.2 82.6 24.8 (24.1 to 25.4) 45.7 56.3 23.2 (22.2 to 24.2)
Andhra Pradesh 74.3 68.3 -8.1 (-10.8 to -5.4) 88.0 95.4 8.@(%.§to 10.0) 77.6 90.4 16.5(14.2 to 18.8) 56.1 59.3 5.7 (1.7 t0 9.7)
Goa 86.0 92.4 7.4 (3.0t0 11.9) 96.7 98.5 l.g é@Z t0 3.9) 90.5 95.6 5.6 (2.1t09.2) 79.0 88.8 12.4 (6.7 to 18.1)
Gujarat 59.7 73.1 22.4(20.2 t0 24.7) 80.1 87.5 9-%’:@.§_to 10.6) 59.9 87.1 45.4 (43.2 to 47.6) 36.7 61.2 66.8 (63.1 to 70.4)
Haryana 37.3 56.6 51.7 (47.9 to 55.5) 75.6 90.5 19.7 %18.§t0 21.3) 61.3 88.7 44.7 (42.5 to 46.9) 27.2 51.2 88.2 (83.3t093.1)
Himachal Pradesh 61.7 67.1 8.8 (5.2t012.3) 72.7 82.5 13.5 ﬁlog to 16.2) 69.8 87.3 25.1(22.2 to 27.9) 45.4 54.3 19.6 (14.6 to 24.6)
Jammu & Kashmir* 71.9 76.3 6.1(4.4t07.8) 77.8 87.9 13.0?11.§t0 14.4) 67.1 77.2 15.1(13.2t0 16.9) 533 59.5 11.6 (9.1to0 14.2)
Karnataka 69.3 65.1 -6.1(-7.9to -4.2) 88.4 90.3 1 (ﬁl to 3.1) 55.3 83.6 51.2 (48.8 to 53.6) 39.6 52.6 32.8(29.4 t0 36.3)
Kerala 88.9 77.3 -13.0 (-14.8 to -11.3) 99.8 99.7 0% (—CSB t0 0.1) 84.2 91.5 8.7 (6.7 to 10.6) 75.7 72.9 -3.7 (-6.3to-1.1)
Maharashtra 69.3 66.7 -3.8(-5.5t0 -2.0) 83.9 88.2 %2l (£0t0 6.2) 74.2 80.8 8.9 (7.4 t0 10.4) 50.0 54.5 9.0 (6.4 t0 11.6)
Delhi 68.8 75.3 9.4 (5.5t0 13.3) 86.0 90.2 4%9 (B6t07.2) 59.1 85.1 44.0 (39.3 t0 48.7) 42.7 65.3 52.9 (46.2 t0 59.7)
Punjab 64.6 54.7 -15.3(-17.8t0 -12.8) 91.1 92.9 2P (E0to0 3.0) 86.9 85.4 -1.7 (-3.0to0 -0.4) 55.5 46.9 -15.5 (-18.5 to -12.5)
Tamil Nadu 77.5 89.6 15.6 (14.2 to0 17.0) 98.4 99.2 (0=3] (@5 to 1.1) 68.4 90.4 32.2 (30.4 to 33.9) 56.4 82.0 45.4 (43.0t0 47.7)
Telangana 71.8 68.2 -5.0 (-8.0 to -2.0) 85.6 90.4 5% (8710 7.6) 79.9 85.4 6.9 (4.5t09.3) 55.7 54.9 -1.4 (-5.7 t0 2.8)
West Bengal 69.4 72.2 4.0(1.9t06.2) 71.3 89.2 25.1@23.3 to 27.1) 58.0 63.8 10.7 (7.3 t0 12.7) 42.0 47.3 12.6 (8.8 t0 16.4)
= [

*Ladakh is combined with Jammu & Kashmir in NFHS-5; NFHS 4 did not provide separate data for Ladakh.
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i Supplementary Table 4. Ratio of Human opportunity index (HOI) between wealth index quintiles | and V for the maternal services for India and its states, National Family Health Survey-5.
©
5 g
s Ratio of HOI between wealth index quintiles | and V %
]
2 Four of more antenatal Institutional delivery | Post-natal care within 48 Continuum;:éf care
10 care visits with skilled birth hours of delivery iy
11 attendant
12 India 0.52 0.69 0.73
13 Less developed states 0.55 0.69 0.74
14 Arunachal Pradesh 0.58 0.70
12 Assam 0.63 0.75 0.79
17 Bihar 0.72 0.71 .25
18 Chhattisgarh 0.89 0.72 0.93
19 Jharkhand 0.51 0.64 0.81
;‘1) Madhya Pradesh 0.83 0.91
2 Manipur
23 Meghalaya
24 Mizoram
25 Nagaland B.06
;? Odisha
28 Rajasthan
29 Sikkim
30 Tripura
31 Uttar Pradesh 4
gg Uttarakhand
34 More developed states
35 Andhra Pradesh
36 Goa
37 Gujarat
38 Haryana
39 y
40 Himachal Pradesh
41 Jammu and Kashmir B6E
42 Karnataka 0.75 0.90 0.91 D.645
jj Kerala 0.95 1.00 0.89 3.9%
45 Maharashtra 0.68 0.73 0.78 5B .
- Ratio of HOI
46 Delhi
- —= Less than 0.50
47 Punjab 0.54 0.84 0.80 8.5% 0.51-0.89
48 Tamil Nadu 1.01 0.96 0.94 8.963 090109
‘5‘3 Telangana 0.78 0.83 0.89 8.62 110149
= . .
51 West Bengal 0.85 0.90 0.70 g.sfg 150 or more
o (0]
52 Q
53 o n
54 : §
55 ;’
56 5
57 z
58 %
59 3
60 =
)
m
N
=
_|
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Number of districts

NFHS-4 NFHS-5

India 628 695
Less developed 363 395
Arunachal Pradesh 16 20
Assam 27 33
Bihar 38 38
Chhattisgarh 18 27
Jharkhand 24 24
Madhya Pradesh 50 51
Manipur 9 9

Meghalaya 7 11
Mizoram 8 8

Nagaland 11 11
Odisha 30 30
Rajasthan 33 33
Sikkim 4 4

Tripura 4 8

Uttar Pradesh 71 75
Uttarakhand 13 13
More developed 265 300
Andhra Pradesh 13 13
Delhi 9 11
Goa 2 2

Gujarat 26 33
Haryana 21 22
Himachal Pradesh 12 12
Jammu & Kashmir$ 22 22
Karnataka 30 30
Kerala 14 14
Maharashtra 35 36
Punjab 20 22
Tamil Nadu 32 32
Telangana 10 31
West Bengal 19 20
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Supplementary Table 1. Number of districts by state in the National Family Health Survey (NFHS) rounds 4 and 5.
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Supplementary Table 2. Coverage of four of more antenatal care (ANC) visits, institutional delivery with skilled birth attendant (SBA), and post-natal care within 48 hours of delivery, and continuum of care for the most recent
livebirth in the last 5 years in the National Family Health Survey (NFHS) 4 and NFHS 5 for India and its states. Cl de@tes confidence interval.
(&
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State Sample size Four of more ANC visits Institutional delivery with SBA* 5 Post-natal care within 48 hours of delivery Continuum of care
NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Perce%t NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Percent change
NFHS-4 | NFHS-5 bl=loo Eoe Rl=iy e change N=188,506" Pl ros change N=188,506" Rl=li ioe change N=188,506" bl=diiy e from NFHS-4 to
(N) (N) % of N % of N from % of N % of N from N_gHS- % of N % of N from NFHS- % of N % of N NFHS-5 (95% Cl)
(95% Cl) (95% Cl) | NFHS-4to (95% C1) (95% CI) 4 to NFHS-5 (95% CI) (95% Cl) | 4to NFHS-5 (95% Cl) (95% CI1)
NFHS-5 (95% &) (95% ClI)
(95% ClI) D
India 188,506 | 174,796 46.4 57.0 22.8 75.5 85.0 12.5: 61.4 78.9 28.5 329 45.6 38.6
(46.2-46.7) | (56.8-57.3) | (22.1-23.5) | (75.3-75.7) (84.9-85.2) (182-12.9) (61.2 - 61.6) (78.7-79.1) | (28.0-29.0) | (32.7-33.1) | (45.4-45.9) (37.6-39.6)
Less 132,809 | 113,519 36.0 48.0 333 70.6 80.9 0&4§ 57.0 75.1 31.8 24.8 36.5 47.2
developed (35.7-36.3) | (47.7-48.3) | (32.3-34.3) | (70.3-70.8) (80.7-81.2) (1%41-18.1) (56.7-57.2) (74.8-75.3) | (31.1-32.4) | (24.6-25.1) | (36.3-36.8) (45.7-48.6)
Arunachal 3,858 4,570 24.6 37.2 51.2 52.7 80.6 ;2. o 27.5 55.4 101.5 11.8 25.3 114.7
Pradesh (23.3-26.0) | (35.8-38.6) | (45.1-57.4) | (51.1-54.2) (79.4-81.7) (4§,8-§ 1) (26.1-28.9) (53.9-56.8) | (95.7-107.2) | (10.8-12.8) | (24.1-26.6) (104.4-124.4)
Assam 8,534 9,247 45.4 50.9 12.1 72.5 84.8 §17.§ 56.9 67.8 19.1 29.9 35.5 18.7
(44.3- 46.4) (49.8-51.9) (9.5-14.7) (71.5-73.4) (84.1-85.5) (15%6-18.4) (55.8-57.9) (66.8-68.7) (17.1-21.2) (20.9-30.9) (34.5-36.5) (15.1-22.4)
Bihar 16,822 13,874 14.6 25.5 74.7 66.0 75.1 A3. 47.8 65.4 36.8 9.0 17.8 97.8
(14.1-15.2) (24.7-26.2) | (70.0-79.3) (65.3-66.7) (74.4-75.8) (1%‘5—1@.0) (47.1-48.6) (64.6-66.2) (35.0-38.7) (8.6-9.4) (17.2-18.4) (91.5-104.1)
Chhattisgarh | 6,805 6,526 56.9 61.2 7.6 71.8 82.1 214.3 67.2 87.2 29.8 37.6 47.3 25.8
(55.7-58.0) | (60.0-62.4) | (5.3-9.9) (70.7-72.8) (81.2-83.0) (1£7-15.0) (66.0-68.3) (86.3-87.9) | (28.0-31.5) (36.4-38.7) (46.1-48.5) (22.4-29.2)
Jharkhand 8,947 7,465 29.9 38.6 29.1 63.8 74.5 6.8 46.8 74.0 58.1 17.0 27.0 58.8
(29.0-30.9) | (37.5-39.7) | (25.4-32.8) | (62.8-64.8) (73.5-75.5) (150-18.5) (45.8-47.8) (73.0-75.0) | (55.6-60.6) (16.2-17.8) (26.0-28.0) (53.3-64.4)
Madhya 17,406 11,700 34.9 57.0 63.3 75.9 86.6 @4% 55.9 85.1 52.2 23.1 46.1 99.6
Pradesh (34.1-35.6) | (56.1-57.9) | (60.9-65.7) | (75.2-76.5) (86.0-87.2) (1%2-15.0) (55.1-56.6) (84.4-85.7) | (50.8-53.7) | (22.4-23.7) | (45.2-47.0) (96.2-102.9)
Manipur 4,429 2,511 65.1 68.7 5.5 67.9 70.9 AT 62.8 64.9 3.3 49.2 50.9 3.5
(63.7-66.5) (66.8-70.4) (2.9-8.2) (66.5-69.3) (69.1-72.6) (12_9%6%) (61.4-64.2) (62.9-66.7) (0.5-6.2) (47.7 -50.7) (48.9-52.8) (-0.3-7.2)
Meghalaya 3,119 4,602 50.1 50.3 0.4 56.0 58.6 SE6R 58.0 58.3 0.5 32.1 23.9 -25.5
(48.4-51.9) (48.8-51.7) (-3.5-4.3) (54.3-57.8) (57.2-60.0) (Eﬁgﬁl) (56.3-59.8) (56.8-59.7) (-2.8-3.8) (30.4 -33.7) (22.7-25.1) (-31.1 to -20.0)
Mizoram 3,681 1,896 56.4 52.4 7.1 78.1 79.3 ol =51 62.8 68.1 8.4 41.5 42.1 1.4
(54.8-58.0) (50.2-54.7) (-10.6 to - (76.7-79.4) (77.4-81.0) (-@5‘!4 §6) (61.2-64.3) (65.9-70.1) (5.4-11.5) (39.9-43.1) (39.9-44.4) (-3.3-6.2)
3.6) 283
Nagaland 3,136 2,205 13.5 15.6 15.6 33.8 42.5 WER 22.6 43.2 91.2 7.6 9.4 23.7
(12.3-14.7) | (14.1-17.2) | (5.2-25.9) (32.2-35.5) (40.5-44.6) (280-32.4) (21.2-24.1) (41.2-45.3) | (83.3-99.0) (6.7- 8.6) (8.3-10.7) (9.3-38.1)
Odisha 9,015 7,141 64.7 80.0 23.6 83.3 90.1 38.13 77.4 92.1 19.0 47.8 69.4 45.2
(63.7-65.7) | (79.1-80.9) | (22.0-25.3) | (82.5-84.0) (89.4-90.7) (Z.1-92) (76.5-78.3) (91.5-92.7) | (17.8-20.2) | (46.8-48.8) | (68.4-70.5) (42.8-47.6)
Rajasthan 11,950 10,831 38.3 56.5 47.5 85.0 95.0 = 1.8 65.2 85.2 30.7 29.1 49.4 69.8
(37.5-39.2) (55.6-57.5) | (44.9-50.1) (84.4-85.6) (94.5-95.4) (1%0—1?.6) (64.3-66.0) (84.5-85.9) (28.3-32.1) (28.2 -29.9) (48.5-50.4) (66.5-73.0)
Sikkim 899 569 74.9 65.4 -12.7 95.2 96.3 gl.zé- 75.0 73.5 2.1 56.0 52.0 7.1
(71.9-77.6) (61.4-69.2) (-17.0to - (93.6-96.4) (94.4-97.5) (-Q.S-@S) (72.0-77.7) (69.7-76.9) (-6.3-2.3) (52.7-59.2) (47.9-56.1) (-13.7 to -0.6)
8.3) 32 =
Tripura 1,169 1,860 63.5 54.0 -15.0 80.3 86.8 g-s.l—f- 61.2 68.6 12.1 45.9 39.7 -13.5
(60.7-66.2) | (51.7-56.2) | (-19.7to- | (77.9-82.5) (85.2-88.3) (55-181) (58.4-64.0) (66.4-70.7) | (7.2-17.0) (43.0-48.7) | (37.5-42.0) (-20.2 to -6.8)
10.3) o >
Uttar 28,741 25,556 27.4 41.5 51.5 68.1 81.1 ‘3.';[9(?; 59.1 76.9 30.1 20.0 31.1 55.5
Pradesh (26.9-27.9) | (40.9-42.1) | (49.3-53.7) | (67.5-68.6) (80.6-81.5) (182-28.0) (58.6 - 59.7) (76.4-77.4) | (29.1-31.2) | (19.5-20.4) | (30.5-31.7) (52.8-58.2)
Uttarakhand 4,298 2,966 29.7 60.6 104.0 67.9 80.1 ‘818@ 56.9 84.2 48.0 20.5 47.7 132.7
(28.3-31.1) (58.8-62.3) (98.7- (66.5-69.2) (78.6-81.5) (1%7—26.3) (55.4-58.4) (82.8-85.4) (45.2-50.8) (19.3-21.7) (45.9-49.5) (125.5-139.9)
109.4) =
More 55,697 61,277 713 73.7 3.4 87.2 92.6 6.2';" 71.9 86.0 19.6 523 62.5 19.5
developed (70.9-71.7) | (73.4-74.1) | (2.6-4.1) (86.9-87.5) (92.4-92.8) (5.8-6.5) (71.5-72.3) (85.7-86.3) | (19.0-20.3) | (51.9-52.7) | (62.2-62.9) (18.4-20.6)
Andhra 4,055 2,092 75.7 69.3 -8.5 89.5 95.7 6.93 79.3 90.8 14.5 57.8 62.2 7.6
Pradesh (73.9-77.4) | (67.2-71.2) | (-11.0to- | (88.2-90.7) (94.8-96.5) (5.5-8%34) (77.6 —80.9) (89.5-91.9) | (12.3-16.7) | (55.7-59.8) | (60.1-64.3) (3.8-11.5)
5.9) 3
Delhi 1,258 2,379 71.4 79.9 11.9 88.0 91.7 4.2~ 63.3 87.2 37.8 46.6 69.6 49.4
ﬁ
-
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State Sample size Four of more ANC visits Institutional delivery with SBA* Post-natal care within 48 hours of delivery Continuum of care
NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Perc@t NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Percent change
NFHS-4 | NFHS-5 N=188,506 N=174;796 change N=188,506" N=174;796 change N=188,506" N=174;796 change N=188,506" N=174;796 from NFHS-4 to
(N) (N) % of N % of N from % of N % of N from N@-IS- % of N % of N from NFHS- % of N % of N NFHS-5 (95% Cl)
(95% Cl) (95% Cl) | NFHS-4 to (95% C1) (95% CI) 4 to NFHS-5 (95% CI) (95% Cl) | 4to NFHS-5 (95% Cl) (95% CI)
NFHS-5 (95% €l) (95% ClI)
(95% C1) A
(68.8-73.8) | (78.2-81.4) | (8.3-15.6) (86.1-89.7) (90.5-92.7) (2.1-63) (60.6 - 66.0) (85.8-88.5) | (33.3-42.1) | (43.9-49.4) | (67.7-71.4) (43.2-55.5)
Goa 347 322 87.6 93.2 6.4 96.8 98.8 215 91.4 96.3 54 80.7 90.1 11.6
(83.7-90.7) | (89.8-95.4) | (2.2-10.5) (94.4-98.2) (96.7-99.5) ) 1-@) (87.9-93.9) (93.5-97.9) (2.0-8.7) (76.2-84.5) | (86.3-92.9) (6.3-17.0)
Gujarat 5,827 7,575 66.4 77.7 17.0 83.9 90.3 7.6mm 62.9 89.4 42.1 42.3 66.3 56.7
(65.2-67.6) | (76.7-78.6) | (15.1-19.0) | (82.9-84.8) (89.6-90.9) (G4-8.8) (61.7 - 64.2) (88.6-90.0) | (40.1-44.2) | (41.0-43.5) | (65.3-67.4) (53.5-60.0)
Haryana 5,719 5,162 45.4 60.8 33.9 82.1 93.4 @13.85 68.3 91.3 33.7 34.3 55.6 62.1
(44.1-46.7) (59.4-62.1) | (30.7-37.1) (81.1-83.1) (92.6-94.0) (125-1%.0) (67.0 - 69.5) (90.5-92.0) (31.8-35.5) (33.1-35.6) (54.3-57.0) (58.0-66.2)
Himachal 2,292 2,145 66.2 71.8 8.5 75.9 84.3 Al1.F 73.6 88.9 20.8 49.5 59.3 19.8
Pradesh (64.3-68.1) (69.8-73.6) (5.3-11.7) (74.1-77.6) (82.7-85.8) (é‘—.<6-1§6) (71.8 - 75.4) (87.5-90.2) (18.2-23.4) (47.4 - 51.5) (57.2-.61.3) (15.2-24.4)
Jammu & 6,280 | 5,367 79.5 80.7 1.5 83.2 91.0 948 73.0 80.3 10.0 61.8 65.1 5.3
Kashmir$ (78.5-80.5) | (79.6-81.7) | (0.1-2.9) (82.2-84.1) (90.2-91.7) (82-1Q:6) (71.9 - 74.1) (79.2-81.3) | (8.4-11.6) (60.6-63.0) | (63.8-66.4) (3.2-7.5)
Karnataka 5,876 6,389 73.5 70.8 3.7 90.7 92.5 22,09 60.5 86.4 42.8 44.6 59.1 325
(72.3-74.6) | (69.6-71.9) | (-5.4to0- (90.0-91.5) (91.8-93.1) (51-%9) (59.2 - 61.7) (85.5-87.2) | (40.6-45.0) | (43.3-45.9) | (57.9-60.3) (29.4-35.6)
2.0) c 9
Kerala 2,128 2,360 90.3 82.2 9.0 99.9 99.8 0.8 86.3 92.8 7.5 78.4 77.9 -0.6
(89.0-91.5) | (80.6-83.7) | (-10.6to- | (99.6-100.0) (99.5-99.9) (-‘g,s-(%l) (84.7 - 87.7) (91.7-93.8) (5.7-9.3) (76.6-80.1) | (76.2-79.5) (-3.1-1.8)
7.4) = R
Maharashtra | 7,143 7,415 723 71.3 -1.4 86.7 91.0 §5.0§ 76.9 84.1 9.4 54.4 60.2 10.7
(71.3-73.3) (70.3-72.3) | (-3.0-0.2) (85.9-87.5) (90.3-91.6) (£0-59) (75.9-77.9) (83.3-84.9) (8.0-10.7) (53.2 - 55.5) (59.1-61.3) (8.3-13.0)
Punjab 4,132 4,520 68.2 58.3 -14.5 92.0 94.1 & T8 88.4 87.1 -1.5 59.1 50.2 -15.1
(66.7-69.6) | (56.8-59.7) | (-16.8to- | (91.2-92.8) (93.4-94.7) (8$H32) (87.4-89.3) (86.1-88.0) | (-2.7t0-0.3) | (57.6-60.6) | (48.7-51.6) | (-17.8t0-12.3)
12.2) 529
Tamil Nadu 6,181 5,228 80.7 91.6 13.5 98.8 99.5 r:g'(ié'ﬁb 72.4 92.2 27.3 60.8 84.9 39.6
(79.7-81.7) | (90.8-92.3) | (12.2-14.8) | (98.5-99.1) (99.3-99.7) (@R1D) (71.3-73.5) (91.4-92.9) | (25.7-29.0) | (59.6-62.0) | (84.0-85.9) (37.5-41.8)
Telangana NA 5,429 73.1 69.7 -4.7 87.2 91.4 34:%83 81.7 86.6 6.0 57.6 56.9 -1.2
(71.0-75.1) | (68.5-70.9) | (-7.6to- (85.6-88.7) (90.6-92.1) (5036;;6) (79.8 - 83.4) (85.7-87.5) (3.7-8.2) (55.3-59.9) | (55.6-58.2) (-5.3-2.9)
1.7) &=
West Bengal | 4,459 4,894 74.2 75.7 2.0 77.0 91.2 218 63.1 68.2 8.1 47.4 52.0 9.7
(72.9 - 75.5) (74.4-76.9) (0.1-3.9) (75.8-78.2) (90.4-91.9) (1,_.'8— 1) (61.7 - 64.5) (66.9-69.5) (5.6-10.5) (46.0 - 48.9) (50.6-53.4) (6.3-13.1)
*Includes doctor, auxiliary nurse midwife, nurse, midwife, and lady health visitor E
*Data missing on 101 women for institutional delivery with SBA, PNC within 48 hours of delivery, and continuum of care in N@-IS

SLadakh is combined with Jammu & Kashmir in NFHS-5; NFHS 4 did not provide separate data for Ladakh
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Supplementary Table 3. Human Opportunity Index for geographic inequality for four of more antenatal care (ANC) Zisits, institutional delivery with skilled birth attendant (SBA), post-natal care within 48 hours of delivery and
continuum of care for the most recent livebirth in the last 5 years in the National Family Health Survey (NFHS) rouﬁgs 4 and 5 for India and its states. Cl denotes confidence interval.
i)

I%uman Opportunity Index

Four of more ANC visits

Institutional delivery with SBA;

Post-natal care within 48 hours of delivery

Continuum of care

NFHS-4 | NFHS-5 | Percent change from NFHS | NFHS-4 | NFHS-5 | Percent change frafn NFHS4 | NFHS-4 NFHS-5 Percent change from NFHS | NFHS-4 NFHS-5 Percent change from NFHS 4
4 to NFHS-5 (95% Cl) to NFHS-5 (95% Cl) 4 to NFHS-5 (95% Cl) to NFHS-5 (95% Cl)
India 35.8 48.4 35.2 (34.5 to 35.9) 68.9 80.4 16.7 (16.8to 17.0) 54.6 73.5 34.6 (34.2t0 35.1) 24.4 37.1 52.2 (51.1to 53.0)
Less developed states 27.9 40.7 45.9 (44.9 to 46.9) 64.5 76.2 18.1 (17.§to 18.6) 50.6 69.4 37.2 (36.6 to 37.8) 18.5 29.7 60.5 (59.2 to 61.9)
Arunachal Pradesh 20.2 34.3 69.8 (62.7 t0 76.9) 47.0 77.5 64.9 gl.é;to 68.5) 22.7 51.9 128.6 (122.1 to 135.2) 8.2 21.9 167.1 (154.4 t0 179.8)
Assam 40.7 45.6 12.0 (9.2 to 14.9) 66.5 82.3 23.8 @2.'@0 25.4) 51.1 64.7 26.6 (24.3 to 28.9) 24.9 31.0 24.5(20.3 to 28.7)
Bihar 12.8 22.9 78.9 (73.9t0 83.9) 61.0 72.1 18.2 816.§to 19.6) 43.1 59.6 38.3 (36.2 to 40.3) 7.7 15.3 98.7 (91.8 to 105.6)
Chhattisgarh 52.0 57.2 10.0 (7.5t0 12.5) 68.6 78.5 14.4@2.;_’(0 16.2) 63.0 85.3 35.4 (33.5t0 37.3) 33.1 43.3 30.8 (27.0 to 34.6)
Jharkhand 25.0 36.0 44.0 (39.7 to 48.3) 59.5 70.4 18.3§16:§ t0 20.3) 43.2 70.9 64.1 (61.4 to 66.8) 13.8 24.1 74.6 (68.3 to 81.0)
Madhya Pradesh 29.4 52.2 77.6 (74.8 to 80.3) 70.8 84.1 18.8‘@_17.57"(0 19.8) 51.3 82.8 61.4 (59.8 to 63.0) 19.1 41.2 115.7 (111.9 to 119.5)
Manipur 54.9 61.2 11.5 (8.2 to 14.8) 58.0 62.0 6.§,‘(3.Sto 10.0) 54.4 57.7 6.1(2.7t09.4) 39.2 41.5 5.9 (1.3 to 10.4)
Meghalaya 44.3 45.4 2.5(-1.9t0 6.9) 49.6 52.5 5;8 (§9 t09.8) 52.0 53.4 2.7 (-1.1to0 6.4) 26.4 20.5 -22.3(-28.8 t0 -15.9)
Mizoram 52.4 46.6 -11.1 (-14.8 to -7.3) 72.1 72.4 0.5(-%0 to 2.9) 59.0 63.9 8.3 (5.0to0 11.6) 37.9 36.6 -3.4 (-8.5t0 1.6)
Nagaland 8.3 11.3 36.1(22.3t0 50.0) 26.2 37.4 42.7,235.§’t0 49.7) 17.2 37.5 118.0(108.5 to 127.5) 4.4 6.5 47.7 (28.0 to 67.5)
Odisha 59.2 76.2 28.7 (26.8 to 30.6) 79.2 87.3 10.2:(9.2 to 11.4) 74.4 90.7 21.9 (20.6 to 23.2) 42.6 64.8 52.1(49.4 to 54.8)
Rajasthan 33.0 51.2 55.2 (52.2t0 58.1) 81.8 93.9 14.8 ;EB.Qto 15.7) 61.2 82.6 35.0 (33.4t0 36.5) 24.6 44.2 79.7 (76.0 to 83.3)
Sikkim 71.3 60.1 -15.7 (-20.5 to -10.9) 94.4 95.2 0.8 (-®9to0 2.6) 71.9 70.4 -2.1(-6.7 to 2.5) 52.1 48.3 -7.3(-14.4t0 -0.2)
Tripura 60.4 50.4 -16.6 (-21.6 to -11.5) 76.4 83.5 9.%(&,.5}0 12.7) 58.2 64.2 10.3 (5.1to 15.5) 42.9 35.3 -17.7 (-24.8 to -10.6)
Uttar Pradesh 21.9 38.1 74.0 (71.4 t0 76.6) 64.0 78.0 21.9 g& .81t0 22.8) 53.5 73.2 36.8 (35.6 to 38.0) 15.6 27.9 78.8 (75.6 t0 82.1)
Uttarakhand 25.9 55.7 115.1(109.0to 121.1) 65.2 78.5 20.4 glé.ﬁto 22.8) 54.3 81.5 50.1(47.1t0 53.1) 17.5 43.3 147.4 (139.3 to 155.5)
More developed states 65.2 68.2 4.6 (3.9t05.3) 82.8 90.1 8@%8:4 to 9.2) 66.2 82.6 24.8 (24.1 to 25.4) 45.7 56.3 23.2 (22.2 to 24.2)
Andhra Pradesh 74.3 68.3 -8.1(-10.8 to -5.4) 88.0 95.4 8.@(‘8.§t0 10.0) 77.6 90.4 16.5 (14.2 to 18.8) 56.1 59.3 5.7 (1.7 t09.7)
Goa 86.0 92.4 7.4 (3.0to 11.9) 96.7 98.5 1.§ é@z to 3.9) 90.5 95.6 5.6 (2.1t09.2) 79.0 88.8 12.4 (6.7 to 18.1)
Gujarat 59.7 73.1 22.4 (20.2 to 24.7) 80.1 87.5 9-%’:@.§_to 10.6) 59.9 87.1 45.4 (43.2 to 47.6) 36.7 61.2 66.8 (63.1to 70.4)
Haryana 37.3 56.6 51.7 (47.9 to 55.5) 75.6 90.5 19.7 %l&ito 21.3) 61.3 88.7 44.7 (42.5 to0 46.9) 27.2 51.2 88.2 (83.31t093.1)
Himachal Pradesh 61.7 67.1 8.8 (5.2t012.3) 72.7 82.5 13.5 §1o§ to 16.2) 69.8 87.3 25.1(22.2t0 27.9) 45.4 54.3 19.6 (14.6 to 24.6)
Jammu & Kashmir* 71.9 76.3 6.1(4.41t07.8) 77.8 87.9 13.0?11.§to 14.4) 67.1 77.2 15.1 (13.2t0 16.9) 53.3 59.5 11.6 (9.1to 14.2)
Karnataka 69.3 65.1 -6.1(-7.9to -4.2) 88.4 90.3 A (15:1 to 3.1) 55.3 83.6 51.2 (48.8 t0 53.6) 39.6 52.6 32.8(29.4t0 36.3)
Kerala 88.9 77.3 -13.0(-14.8 to -11.3) 99.8 99.7 —0.§- (—@3 to 0.1) 84.2 91.5 8.7 (6.7 t0 10.6) 75.7 72.9 -3.7 (-6.3to -1.1)
Maharashtra 69.3 66.7 -3.8(-5.5t0 -2.0) 83.9 88.2 551 (&0 t0 6.2) 74.2 80.8 8.9 (7.4t010.4) 50.0 54.5 9.0 (6.4 to 11.6)
Delhi 68.8 75.3 9.4 (5.5to0 13.3) 86.0 90.2 4&9 (B6t07.2) 59.1 85.1 44.0(39.3t0 48.7) 42.7 65.3 52.9 (46.2 t0 59.7)
Punjab 64.6 54.7 -15.3(-17.8t0 -12.8) 91.1 92.9 Zf,’p (EO to 3.0) 86.9 85.4 -1.7 (-3.0to0 -0.4) 55.5 46.9 -15.5(-18.5t0 -12.5)
Tamil Nadu 77.5 89.6 15.6 (14.2t0 17.0) 98.4 99.2 03 ((ZS to 1.1) 68.4 90.4 32.2(30.4t0 33.9) 56.4 82.0 45.4 (43.0 to 47.7)
Telangana 71.8 68.2 -5.0 (-8.0to -2.0) 85.6 90.4 5% (8710 7.6) 79.9 85.4 6.9 (4.5t09.3) 55.7 54.9 -1.4 (-5.7 t0 2.8)
West Bengal 69.4 72.2 4.0(1.9t06.2) 71.3 89.2 25.1 @3.3 to0 27.1) 58.0 63.8 10.7 (7.3t0 12.7) 42.0 47.3 12.6 (8.8 t0 16.4)
= [

*Ladakh is combined with Jammu & Kashmir in NFHS-5; NFHS 4 did not provide separate data for Ladakh.
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i Supplementary Table 4. Ratio of Human opportunity index (HOI) between wealth index quintiles | and V for the maternal services for India and its states, National Family Health Survey-5.
vs)
5 s
3 Ratio of HOI between wealth index quintiles | and V -%
5
g Four of more antenatal Institutional delivery Post-natal care within 48 Continuum;:ﬁf care
10 care visits with skilled birth hours of delivery iy
11 = attendant
12 India 0.69 0.73
13 Less developed states 0.69 0.74
14 Arunachal Pradesh 0.58 0.70
12 Assam 0.75 0.79
17 Bihar 0.72 0.71
18 Chhattisgarh 0.89 0.72 0.93
19 Jharkhand 0.51 0.64 0.81
20 Madhya Pradesh 0.83 0.91
21 Manipur
22 e
23 Meghalaya
24 Mizoram
25 Nagaland
;3 Odisha
28 Rajasthan
29 Sikkim
30 Tripura
31 Uttar Pradesh
gg Uttarakhand
34 More developed states
35 Andhra Pradesh
36 Goa
37 Gujarat
38 Haryana
39 Ay
40 Himachal Pradesh
41 Jammu and Kashmir B6E
42 Karnataka 0.75 0.90 0.91 D6
22 Kerala 0.95 1.00 0.89 g.95
<y .
P Maharashtra 0.68 0.73 0.78 55 Ratio of HOI
- Less than 0.50
46 Delhi
47 Punjab 0.54 0.84 0.80 §.5% - 0'51'(1"89
48 Tamil Nadu 1.01 0.96 0.94 8.963 - 0.90-1.09
49 = _ 1.10-1.49
50 Telangana 0.78 0.83 0.89 0.63 1.50 of more
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ABSTRACT

Objectives: To examine the trends in geographical inequality of opportunity in maternal health
services in India considering the Every Newborn Action Plan (ENAP) 2025 coverage targets.

Setting: India

Participants: Women in the National Family Health Survey (NFHS) - NFHS-4 (2014-15) and NFHS-5
(2019-21).

Primary and secondary measures: District-level coverages of 4+ antenatal care (ANC) visits,
institutional delivery with skilled birth attendant (SBA), postnatal care (PNC) services within 48 hours
of delivery, Continuum of care (CoC) services for women with most recent livebirths were
considered. Human Opportunity Index (HOI) documented the opportunities for equitable access of
these services, ranging from 0 (high inequality) to 100 (universal access). HOI was compared
between the survey rounds and wealth index quintiles (WI) that the women belonged to.

Results: Coverages of 4+ ANC visits, institutional delivery, PNC, and CoC in India increased by 22.8%
(95% Cl 22.1-23.5), 12.6% (12.2-12.9), 28.5% (28.0-29.0), and 38.6% (37.6-39.6) between NFHS-4 and
NFHS-5, respectively. The HOI for 4+ ANC visits was 48.4 in NFHS-5, ranging from 11.3 t0 92.4 in
states and from 31.1 to 70.5 for Wi I to V. The HOI for institutional delivery was 80.4 in NFHS-5,
ranging from 37.4 to0 99.7 in the states and from 21.0 to 100 for Wi | to V. The HOI for PNC services
was 73.5 in NFHS-5, ranging from 37.5 to 95.6 in the states and from 61.2 to 88.3 for WIlto V. The
HOI for CoC was 37.1, ranging from 6.5 to 88.8 in the states and from 19.8 to 62.7 for Wl I to V for
CoCin NFHS-5.

Conclusion: Though significant improvements in the geographic inequity of maternal health services
have been made in India, the geographic inequity for 4+ANC visits coverage lags significantly behind

resulting in CoC coverage inequity to achieve the ENAP targets for these services.

Keywords: Antenatal care services, continuum of care, human opportunity index, India, inequity,

institutional delivery, NFHS, postnatal care, wealth index.
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STRENGTHS AND LIMITATIONS OF THE STUDY

e District-level inequity estimated in the coverages of maternal health services for India using
large-scale demographic surveys.

e Human opportunity index is used to measure not only the distribution of coverage of
maternal health services but also how fairly the available services are distributed among
women by geography and by wealth index.

e Socio-economic inequities in maternal health services in India have been reported previously
but the use of Human Opportunity Index to measure inequity has not been attempted.

e Quality of services not captured in the assessment.
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INTRODUCTION

With the Sustainable Development Goal (SDG) 10, the governments worldwide have committed to
act on inequality through multiple, interconnected goals, requiring combined policy action in order
to meet an overall commitment to ‘leave no-one behind’.[1] Access to health care for all also
intersects with the inequalities related to gender, socio-economic status, education levels,
employment status and geographical location, with the most marginalized being the least able to
access quality healthcare.[2] Inequality in access to essential health-care services has implications
on achieving universal health coverage, including maternal health services among both the general
and the most disadvantaged populations.[3] Significant literature on the extent of inequities in
maternal health services is available from developing countries including from India, predominately
based on the Demographic and Health Surveys (DHS) and focusing on socio-economic inequalities in
the use of maternal health services.[4-16]

In the context of Countdown to 2030, SDGs 3.1 and 3.2 which aim to reduce maternal and
neonatal mortality by 2030,[3] we examine the trends in geographical inequality of opportunity in
access for the coverage of antenatal care (ANC) visits, institutional delivery with skilled birth
attendant (SBA), and postnatal care (PNC) visits within 48 hours in India using the National Family
Health Survey (NFHS), which is the equivalent of DHS in India.[17] In addition, we also measure
geographical inequality in the coverage of continuum of care (CoC), which is recommended as one of
the global strategies for maternal health to improve maternal and neonatal outcomes in the
developing country setting.[18-20] The maternal health program in India is implemented at the
district level,[21] and the Every Newborn Action Plan (ENAP) 2025 provides for maternal care
services coverage target indicators based on the district-level coverage of these services in a
state.[22] Therefore, we examine define geographic inequality at the district-level in India and its

states as these have implications on planning to achieve the ENAP 2025 coverage targets.
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METHODS

We utilized the publicly available data from the two most recent rounds of NFHS conducted post
year 2010, NFHS-4 (2014-15) and NFHS-5 (2019-21).[23 24] These nationally representative
population-based surveys are conducted by the International Institute of Population Sciences,
Mumbai, India, with the primary aim to provide estimates of maternal and child health and
reproductive health indicators at the district-level for India.[23 24] No ethics approval was required
for this analysis as we utilised the de-identified data available in public domain.

The NFHS documents data on the most recent livebirth for ever-married women in the last 5
years from the time of data collection. The NFHS-4 documented data for livebirths born between
2011 and early 2016 whereas the NFHS-5 documented data on livebirths born between 2016 and
early 2021. We defined the CoC for this analysis as a woman having reported four or more ANC
visits and institutional delivery with SBA and PNC within 48 hours of delivery for her most recent
livebirth in the last 5 years. We calculated the coverage of 4 or more ANC visits (4+ ANC visits),
institutional delivery with SBA, PNC within 48 hours of delivery, and CoC for the most recent livebirth
for NFHS-4 and NFHS-5 for India, and its states and districts.

Data analysis
We utilised the Human Opportunity Index (HOI) to measure the trends in geographical inequality for
the opportunity to access maternal care services in India and its states. The HOI is a measure of the
coverage rate of an opportunity discounted by inequality in the distribution across the circumstance
groups, where D measures the dissimilarity between access of services for groups defined by
circumstance characteristics (such as wealth index, education, distance, etc) and the average access
coverage for the same service for the population as a whole; Cis average access coverage of services the
population as a whole and is estimated as :[25 26]

HOI = (1-D) xC
The HOI value ranges from 0 (high inequality) to 100 (universal access). In this analysis, D is the

index of geographical inequality at the district-level within each state compared with the average
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coverage of a particular maternal service for a given state. The HOI for coverage of each of the three
maternal care services and CoC for India and its states was estimated using the district level
coverage of these services in NFHS-4 and NFHS-5, and the change in HOI between NFHS-4 and NFHS-
5 was assessed. The number of districts in each state in NFHS-4 and NFHS-5 are shown in
supplemental table 1.

In addition, we explored the geographical inequality within each of the wealth index (WI)
quintile in NFHS-5. The WI quintile is provided in the NFHS dataset at the household level which is
based on the number and kinds of consumer goods each household owns calculated using principal
component analysis.[24 27] We calculated HOI for India and states for each WI quintile for each
maternal health service and CoC. We report the ratio of state average HOI with Wl |1 and WIV, and the
ratio of HOl WI Ito W1 V for each maternal health service and CoC.

The states of India were grouped based on its development status for this analysis. The
Empowered Action Group of states as categorized by the government of India (Bihar, Chhattisgarh,
Jharkhand, Madhya Pradesh, Odisha, Rajasthan, Uttar Pradesh, Uttarakhand, and the north-eastern
states (Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, and Tripura) were
grouped as ‘less developed’ and the remaining states were categorised as “more developed.”[28 29]
Delhi, Jammu and Kashmir including Ladakh were considered as a state for this analysis. The other
Union Territories were excluded as there are no districts in these Union Territories to undertake this
analysis. We have reported 95% confidence interval for all estimates as relevant and all the analyses

were carried out using STATA version 13.1 and Microsoft Excel 2016.

Patient and Public Involvement statement: Patients were not involved in planning of this analysis.
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RESULTS

A total of 188,506 ever-married women provided data on 249,020 livebirths in NFHS-4 and 174,796
ever-married women provided data on 195,277livebirths in NFHS-5. The coverages for 4+ ANC visits,
institutional delivery with SBA, and PNC in 48 hours, and CoC for NFHS-4 and NFHS-5 for India,
grouping of states, and individual states are shown in supplemental table 2.

4+ ANC visits

The coverage of 4+ ANC visits for India was 57.0% (95% Cl 56.8 to 57.3) in NFHS-5. The percent
change in coverage of 4+ ANC visits from NFHS-4 to NFHS-5 was estimated at 22.8% (95% Cl 22.1 to
23.5) for India, 33.3% (95% Cl 32.3 to 34.3) for less developed, and 3.4% (95% Cl 2.6 to 4.1) for more
developed states (supplemental table 2). This coverage ranged from 15.6% in Nagaland to 80.0% in
Odisha in the less developed states, and 58.3% in Punjab to 93.2% in Goa in the more developed
states in NFHS-5 (supplemental table 2). The HOI for geographic inequality in 4+ ANC visits for India
was 48.4 in NFHS-5, an improvement of 35.2% (95% Cl 34.5 to 35.9) between NFHS-4 to NFHS-5
(supplemental table 2), and was substantially higher for the more developed states at 68.2 than the
less developed states at 40.7 in NFHS-5 (table 1 and supplemental table 3). HOI ranged from 8.3 to
88.9 in the states in NFHS-4, and 11.3 to 92.4 in the states in NFHS-5 (Figure 1 and supplemental
table 3). Three and 6 states from the less and more developed states showed a reduction in HOI
between NFHS-4 to NFHS-5, respectively (supplemental table 3). The highest gains in HOl were
made in the state of Uttarakhand (115.1%; 95% Cl 109.0 to 121.1) between NFHS-4 to NFHS-5, with
the HOI for the state at 55.7 in NHFS-5.

Considering WI (table 1), HOI ranged from 33.8 for W1 | to 64.4 for WI V for India, and the
corresponding range was 31.1 to 57.0 and 58.6 to 70.5 for less and more developed states in NFHS-
5, respectively. The HOI ratio of WIV to average was 1 or more in all states except Sikkim, Tamil
Nadu and Kerala. Substantial variations were seen in HOI ratio of Wi | to V, ranging from 0.16 to

1.41, with this ratio being <1 in 27 (90.0%) states in NFHS-5, and the lowest HOI ratio between WI |
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and V was seen in Mizoram at 0.16 (supplemental table 4). Among the 20 states with WI | to state

HOI ratio at >0.70, 15 states had the W1 | to WI V HOI ratio at <0.70 (supplemental table 4).
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164  Table 1: Overall Human opportunity index (HOI) and by wealth index quintile (WI) for four or more anfengtal care visits and the ratio
165 between WI | and overall HOI, WI V and overall HOI for India and its states, National Family Health SUEVe@S.
166 3 3
Four or more ANC visits c ;
HOI by WI & 2 HOI Ratio
Overall SmZ| WL WI 5:
HOI 1 2 3 4 5 §§ = | Overall HOI | Overall HOI
India 48.4 33.8 44.0 53.1 59.3 64.46 < g 0.70 1.33
Less developed gé';
states 40.7 31.1 38.9 45.4 50.1 57.0022|  0.76 1.40
Arunachal Pradesh 34.3 20.2 31.6 37.0 44.2 47.32:%% 0.59 1.38
Assam 45.6 38.9 46.4 53.3 60.1 615522 0.85 1.35
Bihar 22.9 15.6 22.9 30.2 37.4 492 = 0.68 2.15
Chhattisgarh 57.2 54.3 53.4 60.9 60.5 61.G8 3 0.95 1.07
Jharkhand 36.0 28.6 38.5 41.9 51.8 56.0> = 0.79 1.56
Madhya Pradesh 52.2 44.6 49.3 56.1 59.1 62.35 = 0.85 1.19
Manipur 61.2 36.7 64.6 78.7 84.9 91.32 3 0.60 1.49
Meghalaya 45.4 36.8 45.8 50.0 61.5 55.5° S 0.81 1.22
Mizoram 46.6 11.0 37.8 49.9 61.5 69.% = 1.50
Nagaland 113 5.4 10.1 20.8 26.9 2008 = 1.77
Odisha 76.2 69.3 78.6 79.1 81.6 8245 § 0.91 1.08
Rajasthan 51.2 45.7 45.9 49.6 52.2 59.08 o 0.89 1.15
Sikkim 60.1 66.9 61.1 59.1 61.3 47.65 o 1.11 0.79
Tripura 50.4 41.7 52.8 56.6 64.6 51.0 o 0.83 1.02
Uttar Pradesh 38.1 304 35.0 38.9 41.4 50.92 N 0.80 1.34
Uttarakhand 55.7 35.2 44.2 51.8 62.6 69.1 S 0.63 1.24
More developed §
states 68.2 58.6 65.1 67.1 70.1 705 © 0.86 1.03
Andhra Pradesh 68.3 45.5 64.2 64.8 66.5 69.2 B 0.67 1.01
Goa 92.4 100.0 81.2 89.8 92.5 93.5 § 1.08 1.01
Gujarat 73.1 63.2 69.1 72.4 75.9 805 = 0.86 1.10
ﬁ
5
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HOI by WI R HOI Ratio
Overall 3 o Wi 1: WI 5:
HoOI 1 2 3 4 5 c Z| Overall HOI | Overall HOI
Haryana 56.6 33.5 44.8 49.7 53.3 64.55 2 0.59 1.14
Himachal Pradesh 67.1 52.1 53.4 62.3 74.2 74.82 m3 0.78 1.11
Jammu and Kashmir 76.3 60.2 75.8 76.7 80.6 79.3§§ < 0.79 1.04
Karnataka 65.1 51.8 60.3 65.4 71.2 69.55 ¢ Q 0.80 1.07
Kerala 77.3 71.3 87.6 76.0 78.6 7488 o 0.92 0.97
Maharashtra 66.7 49.9 63.3 65.1 71.2 73.8 3 s 0.75 1.11
Delhi 75.3 26.6 45.1 62.2 68.6 78.8.2 0 1.05
Punjab 54.7 31.2 41.6 47.1 50.7 57.68 ~ g 0.57 1.05
Tamil Nadu 89.6 88.3 89.1 89.1 90.3 872 = 0.99 0.97
Telangana 68.2 53.5 63.9 64.8 70 68.8 3 0.78 1.00
West Bengal 72.2 66.5 72.1 75.0 78.7 78> = 0.92 1.08
5 5
3. 3
8 g
2 3
Ratio of HO{
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Institutional delivery with SBA

The coverage of institutional delivery with SBA for India was 85.0% (95% Cl 84.9 to 85.2) in NFHS-5.
The percent change from NFHS-4 to NFHS-5 was estimated at 12.6% (95% Cl 12.2 to 12.9) for India,
14.6% (95% Cl 14.1 to 15.1) for less developed and 6.2% (95% Cl 5.8 to 6.6) for more developed
states (supplemental table 2). This coverage ranged from 58.6% in Meghalaya to 96.3% in Sikkim in
less developed states and 84.3% in Himachal Pradesh to 99.8% in Kerala in more developed states in
NFHS-5 (supplemental table 2). The HOI for geographic inequality for institutional delivery with SBA
for India was 80.4, 90.1 and 76.2 for India, more developed and less developed states in NFHS-5,
respectively (table 2 and supplemental table 3). HOI ranged from 26.2 to 99.8 in the states in NFHS-
4, and 37.4 to 99.7in the states in NFHS-5 (Figure 2 and supplemental table 3). The highest gains in
HOI between NHFS-4 and NFHS-5 were made in Arunachal Pradesh state (64.9%; 95% Cl 61.3 to
68.5), with the HOI for the state at 77.5 in NHFS-5 (supplemental table 3).

Considering WI (table 2), HOI ranged from 65.1 for W1 | to 93.7 for WI V for India, and the
corresponding range was 63.6 to 92.0 and 76.5 to 95.1 for less and more developed states in NFHS-
5, respectively. The WI V to average HOI ratio was 1 or more in all the states except Sikkim. The HOI
ratio of WI | to WI V was <1 in 28 (93.3 %) states and was <0.60 in 6 (20.0 %) states in NFHS-5
(supplemental table 4). Among the 26 states with W1 1 to state HOI ratio being >0.70, 6 states had

the W1 |to WIV HOI ratio at <0.70 (supplemental table 4).
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Table 2: Overall Human opportunity index (HOI) by wealth index quartile (WI1) for institutional delivergwﬁh skilled birth attendant (SBA)

and the ratio between WI | and overall HOI, WI V and overall HOI for India and its states, National Fagiily';i-lealth Survey-5.

5 o

Institutional delivery with SBA < ;

HOI by WI & < HOIRatio
Overall S MW/l 1: Wi 5:
Hol 1 2 3 4 5 Dietall HOI | Overall HOI

India 80.4 65.1 78.8 86.0 90.2 93.7 |SE@a81 1.17

Less developed gg;
states 76.2 63.6 76.6 83.5 87.8 92.0 & 5.83 1.21
Arunachal Pradesh 77.5 56.0 77.6 86.7 92.0 9.0 |aZ8.72 1.24
Assam 82.3 72.1 87.0 91.7 94.8 95.5 F°Bas 1.16
Bihar 72.1 63.9 76.6 81.2 82.9 88.7 2 589 1.23
Chhattisgarh 78.5 68.0 80.1 85.9 90.3 94.3 S .87 1.20
Jharkhand 70.4 60.7 77.1 83.8 91.3 947 | > B.86 1.35
Madhya Pradesh 84.1 75.4 84.8 90.0 91.7 90.3 5 890 1.07
Manipur 62.0 37.7 65.1 78.7 88.2 93.7 g B.61 1.51
Meghalaya 52.5 38.8 57.6 72.6 82.5 82.2 @ '5.74 1.57

Mizoram 72.4 26.4 59.1 80.5 92.8 95.8 ?I

Nagaland 37.4 26.2 37.9 57.1 64.7 74.9 2 £.70 2.00
Odisha 87.3 77.6 91.6 93.9 95.5 95.6 ) 9.89 1.10
Rajasthan 93.9 89.2 91.8 94.1 94.8 971 |3 895 1.03
Sikkim 95.2 88.5 94.5 94.8 97.3 94.2 3 993 0.99
Tripura 83.5 71.8 88.8 91.9 94.0 90.6 é §.86 1.09
Uttar Pradesh 78.0 68.3 76.4 79.4 82.8 90.1 o ©.88 1.16
Uttarakhand 78.5 62.1 62.7 75.0 85.7 91.9 | 879 1.17

More developed o
states 90.1 76.5 85.8 90.1 92.6 95.1 6.85 1.06
Andhra Pradesh 95.4 73.9 93.0 94.2 95.9 98.7 '5.77 1.03
Goa 98.5 100.0 90.6 100.0 98.5 98.7 3.02 1.00
Gujarat 87.5 75.3 85.9 88.8 92.1 91.1 §.86 1.04

5
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Institutional delivery with SBA g 8
HOI by WI 5 N Hol Ratio
Overall g Wi Wi 5:
HOI 1 2 3 4 5 ©Ovezall HOI | Overall HOI
Haryana 90.5 64.7 77.0 86.8 91.1 96.0 } §.71 1.06
Himachal Pradesh 82.5 54.1 68.1 80.8 86.5 90.6 2 mB66 1.10
Jammu and Kashmir 87.9 71.5 82.7 88.6 94.7 96.6 g’g §.81 1.10
Karnataka 90.3 83.8 85.6 90.6 93.8 93.2 | 3cB93 1.03
Kerala 99.7 100.0 100.0 99.5 99.8 99.6 | %300 1.00
Maharashtra 88.2 69.5 85.4 89.0 92.3 95.0 22879 1.08
Delhi 90.2 21.9 68.7 82.7 83.0 91.6 _I
Punjab 92.9 79.4 80.7 96.5 90.5 94.6 |5 =885 1.02
Tamil Nadu 99.2 95.6 97.9 99.2 99.5 1000 |2 896 1.01
Telangana 90.4 75.5 88.9 90.0 90.4 914 |2 B84 1.01
West Bengal 89.2 83.7 90.6 93.8 94.6 931 |>» 894 1.04
5 5
3. 3
> 5
° %
Ratt® ofHOI
B Les&har 0.50
0.550.89
0.96:1.09
116149
1.5@or more

V11739 1uswiredaq 1e 520z ‘2T
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PNC within 48 hours of delivery

The coverage of PNC within 48 hours of delivery was 78.9% (95% Cl 78.7-79.1) in NFHS-5. The
percent change from NFHS-4 to NFHS-5 was estimated at 28.5% (95% Cl 28.0-29.0) for India, 31.8%
(95 % ClI 31.1-32.4) for less developed and 19.6% (95% Cl 19.0-20.3) for more developed states
(supplemental table 2). This coverage ranged from 43.2% in Nagaland to 92.1% in Odisha in the less
developed states and 68.2% in West Bengal to 96.3% in Goa in the more developed states in NFHS-5
(supplemental table 2). The HOI for geographic inequality in PNC within 48 hours of delivery for India
was 73.5 in NFHS-5, which improved by 34.6% (95% Cl 34.2 to 35.1) between NFHS-4 to NFHS-5. The
HOI was substantially higher for the more developed states 82.6 than the less developed states 69.4
in NFHS-5 (table 3 and supplemental table 3). HOI ranged from 17.2 to 90.5 in the states in NFHS-4,
and 37.5 to 95.6 in the states in NFHS-5 (Figure 3 and supplemental table 3). The highest gains in HOI
were made in Arunachal Pradesh (128.6%; 95% Cl 122.1 to 135.2) and Nagaland (118.0%; 95% ClI
108.5 to 127.5), with the HOI for the states at 51.9 and 37.5 in NHFS-5, respectively (supplemental
table 3).

Considering WI (Table 3), HOI ranged from 62.0 for WI | to 85.0 for WI V in India, and the
corresponding range was from 61.2 to 83.0 and 67.4 to 88.3 for less and more developed states in
NFHS-5, respectively. The HOI ratio of WI V to state was 1 or more in all the states, except for Sikkim
and Tamil Nadu. The HOI ratio of WI | to WI 'V was <1 in 28 (93.3%) states and was <0.60 in 4 (13.3%)
states in NFHS-5 (supplemental table 4). Among the 27 states with WI | to state HOI ratio at >0.70, 2

states had the WI | to WI V HOI ratio at <0.70 (supplemental table 4).
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rs of delivery and the ratio

between WI | and overall HOI, WI V and overall HOI for India and its states, National Family Health Suf\'leﬁi&
PNC within 48 hours of delivery 3
HOI by WI c 2 HOI Ratio
Overall 5 < Wi 1: WI 5:
HOI 1 2 3 4 2m3 | Overall HOI | Overall HOI

India 73.5 62.0 70.7 77.1 81.3 8@_@5 ° 0.84 1.16

Less developed § s §
states 69.4 61.2 68.7 73.6 77.4 8EE® 0.88 1.20
Arunachal Pradesh 51.9 415 52.6 53.2 53.6 596 S 0.80 1.15
Assam 64.7 56.8 67.4 72.7 74.4 7262 0.88 1.11
Bihar 59.6 54.0 61.8 65.8 69.0 75E S 0.91 1.27
Chhattisgarh 85.3 81.8 85.5 85.2 89.4 8E8 5 0.96 1.03
Jharkhand 70.9 65.8 74.6 74.5 81.4 884 S 0.93 1.15
Madhya Pradesh 82.8 78.7 81.5 84.4 85.7 86,7 2 0.95 1.05
Manipur 57.7 38.1 59.2 72.7 78.1 7%0 = 0.66 1.37
Meghalaya 53.4 49.3 55.6 59.3 54.9 563 3 0.92 1.05

Mizoram 63.9 28.2 55.0 72.2 72.1 735 [ 121 |

Nagaland 37.5 27.2 38.8 55.2 59.8 585 2 0.73 1.53
Odisha 90.7 87.6 90.7 92.9 92.9 9x9 2 0.97 1.02
Rajasthan 82.6 78.2 80.8 82.3 83.4 8E2 © 0.95 1.03
Sikkim 70.4 66.9 69.3 71.4 70.6 574 S 0.95 0.82
Tripura 64.2 56.4 63.0 72.9 79.1 888 .. 0.88 1.29
Uttar Pradesh 73.2 66.0 72.6 73.6 77.3 828 > 0.90 1.13
Uttarakhand 81.5 71.1 73.6 80.9 85.4 8E3 K 0.87 1.07

More developed 7 N
states 82.6 67.4 77.2 83.0 85.3 88.3 O 0.82 1.07
Andhra Pradesh 90.4 67.6 87.2 91.1 90.3 92.1 = 0.75 1.02
Goa 95.6 100.0 90.6 89.8 96.6 98.7 8 1.05 1.03
Gujarat 87.1 85.7 85.4 85.8 86.3 89.3 = 0.98 1.03
Haryana 88.7 64.2 76.7 88.7 88.7 922 % 0.72 1.04

@

N
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7 HoOI 1 2 3 4 & = | Overall HOI | Overall HOI
8 Himachal Pradesh 87.3 71.3 78.7 88.3 88.3 921 2 0.82 1.05
?O Jammu and Kashmir 77.2 64.7 72.9 78.1 80.3 8@&-.?, 0.84 1.07
> Karnataka 83.6 76.3 80.7 84.7 85.5 8E% 2 0.91 1.00
12 Kerala 91.5 81.6 83.9 88.3 92.1 9EE S 0.89 1.00
13 Maharashtra 80.8 66.9 78.3 80.7 83.3 8@@-2 0.83 1.06
14 Delhi 85.1 31.2 59.7 76.4 80.3 szz2 N 102 |
12 Punjab 85.4 69.4 75.0 96.6 83.1 N 0.81 1.01
17 Tamil Nadu 90.4 84.0 90.4 90.3 90.1 8%@% 0.93 0.99
18 Telangana 85.4 78.1 83.1 83.5 84.4 8832 2 0.91 1.03
19 West Bengal 63.8 56.2 62.0 67.6 76.4 8G4 3 0.88 1.26
20 216 > =
21 s ¢
22 s 3
23 é =
24 = T Ratio of HOI
25 # Less than 0.50
26 4 = |0.51-0.89
27 = 9 |0.90-1.09
28 3 = [ 1.101.49
29 a5 150
30 T or more
31 5> o
32 S
33 SN
34 &
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36 =
37 S
38 4
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Continuum of care (CoC)

The coverage of CoC was 45.6% (95% Cl 45.4-45.9) in NFHS-5. The percent change from NFHS-4 to
NFHS-5 was estimated at 38.6% (95% Cl 37.6-39.6) for India, 47.2% (95% Cl| 45.7-48.6.) for less
developed and 19.5% (95% Cl 18.4-20.6) for more developed states (supplemental table 2). The
coverage ranged from 9.4% in Nagaland to 69.4% in Odisha in the less developed states, and 50.2%
in Punjab to 90.1% in Goa in the more developed states in NFHS-5 (supplemental table 2). The HOI
for geographic inequality in CoC for India was 37.1, which improved by 52.2% (95% Cl 51.1 to 53.0)
between NFHS-4 to NFHS-5. The HOI was substantially higher for the more developed states at 56.3
than the less developed states at 29.7 in NFHS-5 (table 4 and supplemental table 3). HOI ranged
from 4.4 to 79.0 in the states in NFHS-4, and 6.5 to 88.8 in the states in NFHS-5 (Figure 4 and
supplemental table 3). The highest gains in HOl were made in Arunachal Pradesh (167.1%; 95% ClI
154.4 to 179.8) and Uttarakhand (147.4%; 95% Cl 139.3 to 155.5), with the HOI for the states at 21.9
and 43.3 in NFHS-5, respectively (supplemental table 3).

Considering WI (Table 4), HOI ranged from 21.7 for WI | to 56.5 for WI V for India, and the
corresponding range was 19.8 to 48.8 and 39.3 to 62.7 for less and more developed states in NFHS-
5, respectively. The HOI ratio of WI V to state was 1 or more in 27 states. The HOI ratio of WI | to WI
V was <1 in 28 (93.3%) states and was <0.60 in 18 (60.0%) states in NFHS-5 (supplemental table 4).
Among the 12 states with WI | to state HOI ratio at >0.70, 3 states the WI | to WI V HOI ratio at <0.70

(supplemental table 4).
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i 236  Table 4: Overall Human opportunity index (HOI) by wealth index quartile (WI) for continuum of care %\d a\e ratio between WI | and overall
5 237  HOI, WI 'V and overall HOI based on the maternal services for India and its states, National Family Health gurvey-S.
6 Continuum of care 3 o
7 HOI by WI c HOI Ratio
2 Overall % % WI 1: Overall | WI 5: Overall
0 HoI 1 2 3 a4 S5n2 HOI HoI
1 India 37.1 21.7 32.3 41.9 49.2 g 0.58 1.52
12 Less developed St S
13 states 29.7 19.8 27.9 34.5 40.2 gﬁ 0.67 1.64
14 Arunachal Pradesh 21.9 12.4 20.9 22.8 26.0 37082 0.57 1.50
" Assam 31.0 22.9 32.1 40.3 49.0 dn 0.74 1.43
17 Bihar 15.3 9.5 15.1 21.0 28.4 58760 0.62 2.52
18 Chhattisgarh 433 37.3 39.2 47.9 50.7 53.4:“ 0.86 1.23
19 Jharkhand 24.1 16.7 27.8 31.6 41.5 &5.95 0.69 1.90
;‘1) Madhya Pradesh 41.2 31.7 39.0 46.5 50.7 53.22 0.77 1.29
22 Manipur 41.5 19.8 41.3 60.2 68.0 B7.15 1.62
23 Meghalaya 20.5 14.1 21.7 27.6 34.7 38 | 069 | 137
24 Mizoram 36.6 6.7 27.6 40.4 49.5 373(-% 1.57
25 Nagaland 6.5 2.2 5.9 12.2 17.4 8565 5.48
;? Odisha 64.8 53.2 68.2 71.9 75.1 §73;: 0.82 1.19
28 Rajasthan 44.2 38.0 39.8 42.3 45.2 22.08 0.86 1.18
29 Sikkim 48.3 47.6 49.0 45.6 50.3 37.69 0.99 0.78
30 Tripura 35.3 19.5 37.4 39.8 56.2 §1.2‘§ 0.55 1.45
g; Uttar Pradesh 27.9 19.2 24.9 28.5 31.7 83.7° 0.69 1.57
33 Uttarakhand 43.3 24.5 28.2 38.5 51.2 59.2° 0.57 1.37
34 More developed S
35 states 56.3 39.3 50.0 55.5 59.8 62.7x 0.70 1.11
36 Andhra Pradesh 59.3 32.4 53.6 59.6 60.5 64.95 0.55 1.09
;7; Goa 88.8 100.0 71.9 86.4 87.2 91.62 1.13 1.03
39 Gujarat 61.2 49.8 56.9 60.0 64.0 69.9(33I> 0.81 1.14
40 o
41 N
42 D
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HOI 1 2 3 4 c5 - HOI HOI
Haryana 51.2 233 35.5 45.0 47.2 5.2 [N 113
Himachal Pradesh 54.3 31.8 39.5 51.0 59.7 6-51113 0.59 1.20
Jammu and Kashmir 59.5 40.2 53.9 62.3 66.1 B 0.68 1.11
Karnataka 52.6 36.3 47.1 53.9 59.9 540 0.69 1.07
Kerala 72.9 68.0 69.1 70.1 74.5 60 0.93 0.98
Maharashtra 54.5 335 49.9 51.8 60.3 B5E 0.61 1.21
Delhi 65.3 1.6 28.0 47.9 55.4 22 O 105
Punjab 46.9 28.7 31.5 95.8 41.8 50,12 0.61 1.07
Tamil Nadu 82.0 75.6 81.9 81.7 82.6 29 0.92 0.96
Telangana 54.9 35.9 51.0 52.2 56.2 87 0.65 1.04
West Bengal 47.3 37.7 45.6 52.3 61.3 &5 0.80 1.39
D,
>
>
@
o Ratio of HOI
% Less than 0.50
3 0.51-0.89
) 0.90-1.09
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DISCUSSION

This analysis of coverage of maternal health services for livebirths over a decade between NFHS-4
and NFHS-5 has highlighted significant improvements in the geographic inequity for coverage of
these services at the state-level in India, and has identified the inequities that remain to be
addressed to achieve the ENAP 2025 coverage targets for these services. The geographic inequity
for the coverage of 4+ANC visits lags significantly behind that of institutional delivery with SBA and
PNC within 48 hours of delivery, contributing to the CoC inequity in NFHS-5. The HOI ratio for CoC at
0.38 highlights the extent of inequity between the women belonging to the lowest and the highest
wealth index quintiles in India.

A policy aiming at equitable access would require progress towards two objectives: first,
expanding the coverage by ensuring that as many women as possible get the opportunity; and
second, by allocating new opportunities first to the vulnerable population who are at a disadvantage
due to their circumstances.[30] We utilised HOI,[26] as a tool to measure the distribution of
opportunities and equitable access to maternal health services. The HOI not only carries information
about the coverage rate of the service but also how fairly the available services are distributed
among women of different backgrounds, in this case of different wealth index quintiles.[31] In
terms of expanding coverage to ensure that as many women as possible get the opportunity, the
coverage of 4+ ANC visits was for 4 of 7 women, and that for institutional delivery with SBA was 6
out of 7 women, and for PNC within 48 hours of delivery was 4 out of 5 women in NFHS-5. The
differential increase over the decade between the coverages of these three maternal health services
can possibly be explained by how the national programs to reduce maternal and neonatal mortality
were implemented during this period. The program to address ANC services was launched in 2016
after NFHS-4, and is aimed to guarantee a minimum package of ANC services to women in their
2nd/3rd trimesters of pregnancy at designated government health facilities.[32] There is no
monetary incentive either to the health worker or to the pregnant women under this program. The

likely impact of this program on HOI for 4+ ANC visits coverage will be documented in the next round

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwsel]


http://bmjopen.bmj.com/

oNOYTULT D WN =

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

BMJ Open

of NFHS (round 6). However, given the extent of low coverage of 4+ ANC visits in most of the less
developed states and some of the more developed states, major inputs are needed to address the
barriers for improved ANC utilisation to achieve the ENAP 2025 target for 4+ ANC visits.[33-35] The
increased coverage for institutional deliveries with SBA between the two surveys resulted in nearly
doubling of HOI over this period, and near universality of this service in the more developed states.
Two programs — the Janani Suraksha Yojana (JSY) and the Janani Shishu Suraksha Karyakaram (JSSK)
- initiated to increase the coverage of institutional deliveries in India have contributed to the
exponential increase in access to institutional delivery.[36 37] The JSY was initiated in 2005 and was
a large-scale national program that offered conditional cash transfer and support services to poor
pregnant women to use institutional delivery care facilities, especially in the states with lower
coverage.[36] The JSSK, initiated in 2011, provided free and cashless delivery along with some other
benefits to pregnant women to eliminate out-of-pocket expenses in order to increase the
institutional deliveries.[38] The PNC coverage was estimated at 61% HOI at 73.5 for India in NFHS-5
with a wide variation at the state-level. The increased PNC coverage also resulted in 34.6% increase
in HOI for PNC coverage between NFHS-4 and NFHS-5. According to the Indian PNC guidelines,[39]
the health workers are paid INR 250 (USD 3.5) for PNC visits, and are expected to undertake 6-7 PNC
visits at home from 1%t to 42" day of delivery for counselling the mother on various issues and
enabling referral if needed. Considering all the three maternal health services together, the CoC
coverage remained at 62.5% in NFHS-5 with only 19.5% change between the two surveys even in the
more developed states. Only 45% CoC coverage in NFHS-5 for India translates into 5 out of every 11
woman and newborn not having received all the three MNCH services, which is the basic premise of
the ENAP and INAP to address neonatal and maternal mortality.[19 21]

With regards to the policy objective of allocating new opportunities to the vulnerable
population who are at a disadvantage due to their circumstances, socio-economic inequities in
maternal health services in India have been reported previously, [16 40-46] but the use of HOI to

measure inequity has not been attempted. For all the maternal health services, the women
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belonging to the lowest WI quintile had low HOI compared to those in the highest WI quintile, and
the difference was starker for ANC services and in the less developed states. Though the within-
district inequalities in intervention coverages are reducing in most states, the pace of reduction has
not been the same for every woman. The state of Delhi with the national capital had the one of the
least HOI ratio for the women belonging to the lowest WI quintile. The extent of HOI ratio for the
lowest to the highest WI quintile and that to average HOI between the maternal health services
within states highlights the specificity needed in targeting women with the respective interventions
to achieve 2025 coverage targets. One of the challenges in achieving equity in maternal health
services in India is the dependence on NFHS for retrospective situational analysis rather than for
monitoring and evaluation, because the routine health information management system (HMIS)
does not allow for tracking of CoC for maternal health services per woman.[47] Real time tracking of
women for utilisation of these services at the district-level is needed to reduce inequity in the
coverage of these services. India has a Mother and Child Tracking System (MCTS) in place since 2009
to follow a mother-child dyad through the CoC, but it is known to be fraught with several issues.[48-
50] Clearly, it is important that strategies to improve the MCTS, within digital health, are looked into
urgently if India were to reach every woman and newborn to achieve the SDG targets of reduced
maternal and neonatal mortality at the district-level.[51-53] High quality timely data for evidence-
informed decision making to reduce inequity at the district level can also be obtained through
continuous surveys.[54] Furthermore, incentivisation of services is currently only for institutional
delivery and for PNC services. With poor coverage of ANC services resulting in poor coverage of CoC,
it may be worth considering incentivising the CoC rather than individual maternal health services to
address inequity.

The major strength of this analysis is the utilisation of HOI to indicate not only inequity in the
coverage rate of the services but also how fairly the available services are distributed among women
by geography and wealth index quintiles. This, we believe, allows for understanding the women

who need to be targeted to reduce the inequity in the maternal health care in India. The inclusion of
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CoC is another strength as it brings the woman to the centre stage as against the individual maternal
health care services. The results from this analysis are generalisable as the sample for the NFHS are
nationally representative of ever-married women who reported a livebirth in the last 5 years from
the time of data collection. Hence, owing to the large sample size and broad geographic coverage
strengthens the external validity of these findings ensuring applicability across different population
in India.

Some limitations of the analysis presented should be taken into account. The data on
service utilisation is documented in the NFHS are self-reported by women, which may be subject to
recall bias. We believe this bias to be of less concern as women self-report accurately indicators
related to concrete and observable actions performed on them as opposed to information or advice
they were offered.[55 56] We only considered the inequity in coverage and not in the quality of
contact with the health system during service utilisation in this analysis as such data are not
available in the NFHS. There is a growing literature documenting increased coverage but poor
quality of contact for these services,[4] including from India from pregnancy to delivery,[4 50 57-67]
and also of poor quality of health care being a major driver of excess mortality across conditions,
including neonatal mortality.[68-71] Health system redesign has been suggested for equity in
maternal and new born health, by moving all childbirth care services to hospitals in all countries,
combined with improvements in the quality of care provided in these facilities, transportation from
home to hospital, and continuity of care through hub-and-spoke arrangements.[72] While
commenting on the scope of health system re-design is beyond the scope of the analysis undertaken
for this paper, more discussion is needed and more options need to be rigorously tried and tested to
develop sustainable district health systems which are fit for purpose and respond to continuity of

care needs of women and their babies.[73]

CONCLUSION
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In conclusion, the findings of this assessment of coverage of maternal health services for livebirths
over a decade are encouraging as significant reductions in geographic inequity are documented.
However, the findings also emphasise the need for improved targeting of women to reduce the
remaining inequity gap to achieve the ENAP targets, in particular for the coverage of 4+ANC visits. It
will be important for the national program to monitor the CoC coverage in real time in addition to
the three maternal health services individually to monitor and track inequity at the district level for

every pregnant woman to ensure that inequity by wealth index is also addressed in India.
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FIGURE LEGENDS

Figure 1. Human Opportunity Index for 4+ antenatal care visits in NFHS-4 in 2015-16 and NFHS-5 in

2019-2021 for each state of India.

Figure 2. Human Opportunity Index for institutional delivery with skilled birth attendant in NFHS-4

in 2015-16 and NFHS-5 in 2019-2021 for each state of India.
Figure 3. Human Opportunity Index for post-natal care within 48 hours of delivery in NFHS-4 in

2015-16 and NFHS-5 in 2019-2021 for each state of India.

Figure 4. Human Opportunity Index for continuum of care in NFHS-4 in 2015-16 and NFHS-5 in 2019-

2021 for each state of India.
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i Figure 1. Human Opportunity Index for 4+ antenatal care visits in NFHS-4 in 2015-16 and NFHS-5 in 2019-2021 for each state of India.
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Figure 2. Human Opportunity Index for institutional delivery with skilled birth attendant in NFHS-4 in 2015-16 and NFHS-5 in 2019-2021 for each state of India.
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i Figure 3. Human Opportunity Index for post-natal care within 48 hours of delivery in NFHS-4 in 2015-16 and NFHS-5 in 2019-2021 for each state of India.
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Figure 4. Human Opportunity Index for continuum of care in NFHS-4 in 2015-16 and NFHS-5 in 2019-2021 for each state of India.
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Number of districts

NFHS-4 NFHS-5

India 628 695
Less developed 363 395
Arunachal Pradesh 16 20
Assam 27 33
Bihar 38 38
Chhattisgarh 18 27
Jharkhand 24 24
Madhya Pradesh 50 51
Manipur 9 9

Meghalaya 7 11
Mizoram 8 8

Nagaland 11 11
Odisha 30 30
Rajasthan 33 33
Sikkim 4 4

Tripura 4 8

Uttar Pradesh 71 75
Uttarakhand 13 13
More developed 265 300
Andhra Pradesh 13 13
Delhi 9 11
Goa 2 2

Gujarat 26 33
Haryana 21 22
Himachal Pradesh 12 12
Jammu & Kashmir® 22 22
Karnataka 30 30
Kerala 14 14
Maharashtra 35 36
Punjab 20 22
Tamil Nadu 32 32
Telangana 10 31
West Bengal 19 20
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1
2
3 Supplementary Table 2. Coverage of four of more antenatal care (ANC) visits, institutional delivery with skilled birth attendant (SBA), and post-natal care within 48 hours of delivery, and continuum of care for the most recent
g livebirth in the last 5 years in the National Family Health Survey (NFHS) 4 and NFHS 5 for India and its states. Cl de@tes confidence interval.

(&
6 State Sample size Four of more ANC visits Institutional delivery with SBA* 8 Post-natal care within 48 hours of delivery Continuum of care
/ NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Perce_%t NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Percent change
8 NFHS-4 | NFHS-5 change change change % of N from NFHS-4 to
?0 (N) (N) % of N % of N from % of N % of N from N_gHS- % of N % of N from NFHS- (95% Cl) % of N NFHS-5 (95% ClI)
i (95% C1) (95% CI) NFHS-4 to (95% C1) (95% CI) 4 to NFES-5 (95% CI) (95% CI) 4 to NFHS-5 (95% CI)
12 NFHS-5 (95% g) (95% CI)
13 (95% CI) ]
14 India 188,506" | 174,796 46.4 57.0 22.8 75.5 85.0 12.% 61.4 78.9 28.5 32.9 45.6 38.6
15 (46.2-46.7) | (56.8-57.3) | (22.1-23.5) | (75.3-75.7) (84.9-85.2) (152-12.9) (61.2 - 61.6) (78.7-79.1) | (28.0-29.0) (32.7-33.1) (45.4-45.9) (37.6-39.6)
16 Less 132,809 | 113,519 36.0 48.0 33.3 70.6 80.9 0814§ 57.0 75.1 31.8 24.8 36.5 47.2
17 developed (35.7-36.3) (47.7-48.3) | (32.3-34.3) (70.3-70.8) (80.7-81.2) (1&1-18.1) (56.7-57.2) (74.8-75.3) (31.1-32.4) (24.6- 25.1) (36.3-36.8) (45.7-48.6)
18 Arunachal 3,858 4,570 24.6 37.2 51.2 52.7 80.6 éZ% 27.5 55.4 101.5 11.8 25.3 114.7
19 Pradesh (23.3-26.0) | (35.8-38.6) | (45.1-57.4) | (51.1-54.2) (79.4-81.7) (4$8-55.1) (26.1-28.9) (53.9-56.8) | (95.7-107.2) | (10.8-12.8) (24.1-26.6) (104.4-124.4)
20 Assam 8,534 9,247 45.4 50.9 12.1 72.5 84.8 §17.§ 56.9 67.8 19.1 29.9 35.5 18.7
21 (44.3-46.4) | (49.8-51.9) | (9.5-14.7) (71.5-73.4) (84.1-85.5) (156-18.4) (55.8-57.9) (66.8-68.7) | (17.1-21.2) (20.9-30.9) (34.5-36.5) (15.1-22.4)
22 Bihar 16,822 13,874 14.6 25.5 74.7 66.0 75.1 2[3@ 47.8 65.4 36.8 9.0 17.8 97.8
23 (14.1-15.2) | (24.7-26.2) | (70.0-79.3) | (65.3-66.7) (74.4-75.8) (155-15.0) (47.1-48.6) (64.6-66.2) | (35.0-38.7) (8.6-9.4) (17.2-18.4) (91.5-104.1)
24 Chhattisgarh 6,805 6,526 56.9 61.2 7.6 71.8 82.1 514 @ 67.2 87.2 29.8 37.6 47.3 25.8
25 (55.7 - 58.0) (60.0-62.4) (5.3-9.9) (70.7-72.8) (81.2-83.0) (1%‘7—1}8 0) (66.0-68.3) (86.3-87.9) (28.0-31.5) (36.4-38.7) (46.1-48.5) (22.4-29.2)
26 Jharkhand 8,947 7,465 29.9 38.6 29.1 63.8 74.5 "316@ 46.8 74.0 58.1 17.0 27.0 58.8
27 (29.0-30.9) (37.5-39.7) | (25.4-32.8) (62.8-64.8) (73.5-75.5) (1%0—]{2.5) (45.8-47.8) (73.0-75.0) (55.6-60.6) (16.2-17.8) (26.0-28.0) (53.3-64.4)
28 Madhya 17,406 11,700 34.9 57.0 63.3 75.9 86.6 @4% 55.9 85.1 52.2 23.1 46.1 99.6
29 Pradesh (34.1-35.6) | (56.1-57.9) | (60.9-65.7) | (75.2-76.5) (86.0-87.2) (1%2-15.0) (55.1-56.6) (84.4-85.7) | (50.8-53.7) | (22.4-23.7) (45.2-47.0) (96.2-102.9)
30 Manipur 4,429 2,511 65.1 68.7 5.5 67.9 70.9 % = 62.8 64.9 3.3 49.2 50.9 3.5
31 (63.7-66.5) | (66.8-70.4) | (2.9-8.2) (66.5-69.3) (69.1-72.6) (B8965) (61.4-64.2) (62.9-66.7) (0.5-6.2) (47.7 -50.7) (48.9-52.8) (-0.3-7.2)
32 Meghalaya 3,119 4,602 50.1 50.3 0.4 56.0 58.6 o 6% 58.0 58.3 0.5 32.1 23.9 -25.5
33 (48.4-51.9) | (48.8-51.7) | (-3.5-4.3) (54.3-57.8) (57.2-60.0) (ﬁ;‘%s‘j) (56.3-59.8) (56.8-59.7) (-2.8-3.8) (30.4-33.7) (22.7-25.1) | (-31.1t0-20.0)
34 Mizoram 3,681 1,896 56.4 52.4 -7.1 78.1 79.3 ;ﬁ&g 62.8 68.1 8.4 41.5 42.1 1.4
22 (54.8-58.0) (50.2-54.7) (-10.6 to - (76.7-79.4) (77.4-81.0) (-éﬁi& (61.2-64.3) (65.9-70.1) (5.4-11.5) (39.9 -43.1) (39.9-44.4) (-3.3-6.2)

3.6) S8 3

37 Nagaland 3,136 2,205 13.5 15.6 15.6 33.8 42.5 E”ZS’@ 22.6 43.2 91.2 7.6 9.4 23.7
38 (12.3-14.7) (14.1-17.2) (5.2-25.9) (32.2-35.5) (40.5-44.6) (2(%0-3:1".4) (21.2-24.1) (41.2-45.3) (83.3-99.0) (6.7- 8.6) (8.3-10.7) (9.3-38.1)
ig Odisha 9,015 7,141 64.7 80.0 23.6 83.3 90.1 (55:'8.15 77.4 92.1 19.0 47.8 69.4 45.2
a1 (63.7-65.7) | (79.1-80.9) | (22.0-25.3) | (82.5-84.0) (89.4-90.7) (%1-922) (76.5-78.3) (91.5-92.7) | (17.8-20.2) | (46.8-48.8) (68.4-70.5) (42.8-47.6)
42 Rajasthan 11,950 10,831 38.3 56.5 47.5 85.0 95.0 I 1.& 65.2 85.2 30.7 29.1 49.4 69.8
43 (37.5-39.2) | (55.6-57.5) | (44.9-50.1) | (84.4-85.6) (94.5-95.4) (1%_0-]5.6) (64.3-66.0) (84.5-85.9) | (28.3-32.1) | (28.2-29.9) (48.5-50.4) (66.5-73.0)
44 Sikkim 899 569 74.9 65.4 -12.7 95.2 96.3 81% 75.0 73.5 -2.1 56.0 52.0 -7.1
45 (71.9-77.6) | (61.4-69.2) | (-17.0to- (93.6-96.4) (94.4-97.5) (-9.5-28) (72.0-77.7) (69.7-76.9) (-6.3-2.3) (52.7-59.2) (47.9-56.1) (-13.7 to -0.6)
46 8.3) a o
47 Tripura 1,169 1,860 63.5 54.0 -15.0 80.3 86.8 §81(—:: 61.2 68.6 12.1 45.9 39.7 -13.5
48 (60.7-66.2) (51.7-56.2) (-19.7 to - (77.9-82.5) (85.2-88.3) (5@-15,1) (58.4-64.0) (66.4-70.7) (7.2-17.0) (43.0-48.7) (37.5-42.0) (-20.2 to -6.8)
49 10.3) - =
50 Uttar 28,741 25,556 27.4 41.5 51.5 68.1 81.1 §19E 59.1 76.9 30.1 20.0 31.1 55.5
51 Pradesh (26.9-27.9) | (40.9-42.1) | (49.3-53.7) | (67.5-68.6) (80.6-81.5) (182-29.0) (58.6 - 59.7) (76.4-77.4) | (29.1-31.2) | (19.5-20.4) (30.5-31.7) (52.8-58.2)
52 Uttarakhand 4,298 2,966 29.7 60.6 104.0 67.9 80.1 818@_" 56.9 84.2 48.0 20.5 a47.7 132.7
53 (28.3-31.1) | (58.8-62.3) (98.7- (66.5-69.2) (78.6-81.5) (1%7-29.3) (55.4-58.4) (82.8-85.4) | (45.2-50.8) | (19.3-21.7) (45.9-49.5) (125.5-139.9)
54 109.4) s
55 More 55,697 61,277 71.3 73.7 3.4 87.2 92.6 6.2';’;I 71.9 86.0 19.6 52.3 62.5 19.5
56 developed (70.9-71.7) | (73.4-74.1) | (2.6-4.1) (86.9-87.5) (92.4-92.8) (5.8-65) (71.5-72.3) (85.7-86.3) | (19.0-20.3) | (51.9-52.7) | (62.2-62.9) (18.4-20.6)
57 Andhra 4,055 2,092 75.7 69.3 -8.5 89.5 95.7 6.9 79.3 90.8 14.5 57.8 62.2 7.6
58 Pradesh (73.9-77.4) (67.2-71.2) (-11.0to - (88.2-90.7) (94.8-96.5) (5.5-805,4) (77.6 —80.9) (89.5-91.9) (12.3-16.7) (55.7—59.8) (60.1-64.3) (3.8-11.5)
59 5.9) 3
60 Delhi 1,258 2,379 71.4 79.9 11.9 88.0 91.7 4.2~ 63.3 87.2 37.8 46.6 69.6 49.4

ﬁ
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State Sample size Four of more ANC visits Institutional delivery with SBA* Post-natal care within 48 hours of delivery Continuum of care
NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Perc%t NFHS-4 NFHS-5 Percent NFHS-4 NFHS-5 Percent change
NFHS-4 | NFHS-5 change change change % of N from NFHS-4 to
(N) (N) % of N % of N from % of N % of N from Ng-ls- % of N % of N from NFHS- (95% Cl) % of N NFHS-5 (95% Cl)
(95% Cl) (95% Cl) NFHS-4 to (95% Cl) (95% Cl) 4to NF_SBD_IS-S (95% Cl) (95% Cl) 4 to NFHS-5 (95% Cl)
NFHS-5 (95% €) (95% Cl)
(95% ClI) A
(68.8 - 73.8) (78.2-81.4) (8.3-15.6) (86.1-89.7) (90.5-92.7) (2.1-@3) (60.6 - 66.0) (85.8-88.5) (33.3-42.1) (43.9 -49.4) (67.7-71.4) (43.2-55.5)
Goa 347 322 87.6 93.2 6.4 96.8 98.8 2.15 91.4 96.3 5.4 80.7 90.1 11.6
(83.7 -90.7) (89.8-95.4) (2.2-10.5) (94.4-98.2) (96.7-99.5) (0.1-4faﬂ) (87.9-93.9) (93.5-97.9) (2.0-8.7) (76.2 - 84.5) (86.3-92.9) (6.3-17.0)
Gujarat 5,827 7,575 66.4 77.7 17.0 83.9 90.3 7.6;:;: 62.9 89.4 42.1 42.3 66.3 56.7
(65.2 - 67.6) (76.7-78.6) | (15.1-19.0) (82.9-84.8) (89.6-90.9) (6;04-8,8) (61.7 - 64.2) (88.6-90.0) (40.1-44.2) (41.0- 43.5) (65.3-67.4) (53.5-60.0)
Haryana 5,719 5,162 45.4 60.8 33.9 82.1 93.4 813.% 68.3 91.3 33.7 34.3 55.6 62.1
(44.1-46.7) (59.4-62.1) | (30.7-37.1) (81.1-83.1) (92.6-94.0) (1Z5-1%.0) (67.0 - 69.5) (90.5-92.0) (31.8-35.5) (33.1-35.6) (54.3-57.0) (58.0-66.2)
Himachal 2,292 2,145 66.2 71.8 8.5 75.9 84.3 c:ll.g 73.6 88.9 20.8 49.5 59.3 19.8
Pradesh (64.3-68.1) (69.8-73.6) (5.3-11.7) (74.1-77.6) (82.7-85.8) (8&H-136) (71.8 - 75.4) (87.5-90.2) (18.2-23.4) (47.4-51.5) (57.2-.61.3) (15.2-24.4)
Jammu & 6,280 5,367 79.5 80.7 1.5 83.2 91.0 §9.4§ 73.0 80.3 10.0 61.8 65.1 5.3
Kashmir® (78.5-80.5) | (79.6-81.7) | (0.1-2.9) (82.2-84.1) (90.2-91.7) (82-1Q:6) (71.9-74.1) (79.2-81.3) (8.4-11.6) (60.6-63.0) | (63.8-66.4) (3.2-7.5)
Karnataka 5,876 6,389 73.5 70.8 -3.7 90.7 92.5 _ETZ.OE 60.5 86.4 42.8 44.6 59.1 325
(72.3-74.6) (69.6-71.9) (-5.4 to - (90.0-91.5) (91.8-93.1) (E'l—ZQ) (59.2-61.7) (85.5-87.2) (40.6-45.0) (43.3-45.9) (57.9-60.3) (29.4-35.6)
2.0) g 38
Kerala 2,128 | 2,360 90.3 82.2 -9.0 99.9 99.8 0.8 86.3 92.8 7.5 78.4 77.9 -0.6
(89.0-91.5) (80.6-83.7) (-10.6 to - (99.6-100.0) (99.5-99.9) (-‘g&-(gl) (84.7 - 87.7) (91.7-93.8) (5.7-9.3) (76.6 - 80.1) (76.2-79.5) (-3.1-1.8)
7.4) = R
Maharashtra 7,143 7,415 72.3 71.3 -14 86.7 91.0 §S.O§ 76.9 84.1 9.4 54.4 60.2 10.7
(71.3-73.3) (70.3-72.3) (-3.0-0.2) (85.9-87.5) (90.3-91.6) (£0-52) (75.9-77.9) (83.3-84.9) (8.0-10.7) (53.2-55.5) (59.1-61.3) (8.3-13.0)
Punjab 4,132 4,520 68.2 58.3 -14.5 92.0 94.1 %I[@- 88.4 87.1 -1.5 59.1 50.2 -15.1
(66.7 - 69.6) (56.8-59.7) (-16.8 to - (91.2-92.8) (93.4-94.7) (@{3%3%’2) (87.4 - 89.3) (86.1-88.0) | (-2.7t0-0.3) | (57.6-60.6) (48.7-51.6) (-17.8 to -12.3)
12.2) 52 §
Tamil Nadu 6,181 5,228 80.7 91.6 13.5 98.8 99.5 §(§7J> 72.4 92.2 27.3 60.8 84.9 39.6
(79.7 - 81.7) (90.8-92.3) | (12.2-14.8) (98.5-99.1) (99.3-99.7) (@%18)) (71.3 -73.5) (91.4-92.9) (25.7-29.0) (59.6 - 62.0) (84.0-85.9) (37.5-41.8)
Telangana NA 5,429 73.1 69.7 -4.7 87.2 91.4 gfgfi 81.7 86.6 6.0 57.6 56.9 -1.2
(71.0-75.1) (68.5-70.9) (-7.6to - (85.6-88.7) (90.6-92.1) (g@d;e) (79.8 - 83.4) (85.7-87.5) (3.7-8.2) (55.3—59.9) (55.6-58.2) (-5.3-2.9)
1.7) L
West Bengal 4,459 4,894 74.2 75.7 2.0 77.0 91.2 §18 63.1 68.2 8.1 47.4 52.0 9.7
(72.9-75.5) (74.4-76.9) (0.1-3.9) (75.8-78.2) (90.4-91.9) (168-28.1) (61.7 - 64.5) (66.9-69.5) (5.6-10.5) (46.0 - 48.9) (50.6-53.4) (6.3-13.1)
*Includes doctor, auxiliary nurse midwife, nurse, midwife, and lady health visitor E
*Data missing on 101 women for institutional delivery with SBA, PNC within 48 hours of delivery, and continuum of care in NQ—IS

$Ladakh is combined with Jammu & Kashmir in NFHS-5; NFHS 4 did not provide separate data for Ladakh

"salbojouyoal Jejiwis pue ‘Bul
171-739 swiredaq e GZ0z ‘2T dung uo /wod fwg-uadofuwisy/:dny|&ofk pa

For peer review only - http://bmjopen.ijj.com/site/about/guidelines.xhtml

Page 40 of 41



http://bmjopen.bmj.com/

Page 41 of 41

oNOYTULT D WN =

BMJ Open

Supplementary Table 3. Human Opportunity Index for geographic inequality for four of more antenatal care (ANC) gisits, institutional delivery with skilled birth attendant (SBA), post-natal care within 48 hours of delivery and
continuum of care for the most recent livebirth in the last 5 years in the National Family Health Survey (NFHS) rour‘igs 4 and 5 for India and its states. Cl denotes confidence interval.
i)

Human Opportunity Index

Four of more ANC visits

Institutional delivery with SBA3

Post-natal care within 48 hours of delivery

Continuum of care

NFHS-4 | NFHS-5 | Percent change from NFHS | NFHS-4 | NFHS-5 | Percent change frath NFHS4 | NFHS-4 NFHS-5 Percent change from NFHS | NFHS-4 NFHS-5 Percent change from NFHS 4
4 to NFHS-5 (95% Cl) to NFHS-5 (95% Cl) 4 to NFHS-5 (95% Cl) to NFHS-5 (95% Cl)
India 35.8 48.4 35.2(34.5 to 35.9) 68.9 80.4 16.7 (16.8 to 17.0) 54.6 73.5 34.6 (34.2 to0 35.1) 24.4 37.1 52.2 (51.1 to 53.0)
Less developed states 27.9 40.7 45.9 (44.9 to 46.9) 64.5 76.2 18.1 (17.Zto 18.6) 50.6 69.4 37.2 (36.6 to 37.8) 18.5 29.7 60.5 (59.2 to 61.9)
Arunachal Pradesh 20.2 34.3 69.8 (62.7 to 76.9) 47.0 77.5 64.9 El&to 68.5) 22.7 51.9 128.6 (122.1 to 135.2) 8.2 21.9 167.1 (154.4 to 179.8)
Assam 40.7 45.6 12.0(9.2 to 14.9) 66.5 82.3 23.8 T’,Zz.ito 25.4) 51.1 64.7 26.6 (24.3 to 28.9) 24.9 31.0 24.5(20.3 to 28.7)
Bihar 12.8 22.9 78.9 (73.9 to 83.9) 61.0 72.1 18.2 8_16.§t0 19.6) 43.1 59.6 38.3(36.2 to 40.3) 7.7 15.3 98.7 (91.8 to 105.6)
Chhattisgarh 52.0 57.2 10.0 (7.5t0 12.5) 68.6 78.5 14.4&:’12@’[0 16.2) 63.0 85.3 35.4 (33.5t0 37.3) 33.1 43.3 30.8 (27.0 to 34.6)
Jharkhand 25.0 36.0 44.0 (39.7 to 48.3) 59.5 70.4 18.3§16:§ t0 20.3) 43.2 70.9 64.1 (61.4 to 66.8) 13.8 24.1 74.6 (68.3 to 81.0)
Madhya Pradesh 29.4 52.2 77.6 (74.8 to 80.3) 70.8 84.1 18.8‘§_17.:\7v\t0 19.8) 51.3 82.8 61.4 (59.8 to 63.0) 19.1 41.2 115.7 (111.9 to 119.5)
Manipur 54.9 61.2 11.5 (8.2 to 14.8) 58.0 62.0 6.%(3.gto 10.0) 54.4 57.7 6.1(2.7t09.4) 39.2 41.5 5.9 (1.3 t0 10.4)
Meghalaya 44.3 45.4 2.5(-1.9t06.9) 49.6 52.5 558 (329 10 9.8) 52.0 53.4 2.7 (-1.1t0 6.4) 26.4 20.5 -22.3 (-28.8 to -15.9)
Mizoram 52.4 46.6 -11.1 (-14.8t0 -7.3) 72.1 72.4 Oé (—%0 t02.9) 59.0 63.9 8.3(5.0t0 11.6) 37.9 36.6 -3.4 (-8.5t0 1.6)
Nagaland 8.3 11.3 36.1(22.3 to 50.0) 26.2 37.4 42.7835.81t0 49.7) 17.2 37.5 118.0 (108.5 to 127.5) 4.4 6.5 47.7 (28.0to 67.5)
Odisha 59.2 76.2 28.7 (26.8 to 30.6) 79.2 87.3 10.%‘(9.?}0 11.4) 74.4 90.7 21.9(20.6 to 23.2) 42.6 64.8 52.1(49.4 to 54.8)
Rajasthan 33.0 51.2 55.2 (52.2 to 58.1) 81.8 93.9 14.8 ;El?)gto 15.7) 61.2 82.6 35.0(33.4 to 36.5) 24.6 44.2 79.7 (76.0 to 83.3)
Sikkim 713 60.1 -15.7 (-20.5 to -10.9) 94.4 95.2 0.8 (-®9to0 2.6) 71.9 70.4 -2.1(-6.7 to0 2.5) 52.1 48.3 -7.3(-14.4t0-0.2)
Tripura 60.4 50.4 -16.6 (-21.6 to -11.5) 76.4 83.5 9.§(é.§to 12.7) 58.2 64.2 10.3 (5.1 to 15.5) 42.9 353 -17.7 (-24.8 to -10.6)
Uttar Pradesh 21.9 38.1 74.0 (71.4 to 76.6) 64.0 78.0 21.9%29.9to 22.8) 53.5 73.2 36.8 (35.6 to 38.0) 15.6 27.9 78.8 (75.6 to0 82.1)
Uttarakhand 25.9 55.7 115.1 (109.0to 121.1) 65.2 78.5 20.4 ﬁéﬁto 22.8) 54.3 81.5 50.1(47.1to0 53.1) 17.5 43.3 147.4 (139.3 to 155.5)
More developed states 65.2 68.2 4.6 (3.9to 5.3) 82.8 90.1 8@%8:4 t09.2) 66.2 82.6 24.8 (24.1 to 25.4) 45.7 56.3 23.2 (22.2 to 24.2)
Andhra Pradesh 74.3 68.3 -8.1 (-10.8 to -5.4) 88.0 95.4 8.@(%.§to 10.0) 77.6 90.4 16.5(14.2 to 18.8) 56.1 59.3 5.7 (1.7 t0 9.7)
Goa 86.0 92.4 7.4 (3.0t0 11.9) 96.7 98.5 l.g é@Z t0 3.9) 90.5 95.6 5.6 (2.1t09.2) 79.0 88.8 12.4 (6.7 to 18.1)
Gujarat 59.7 73.1 22.4(20.2 t0 24.7) 80.1 87.5 9-%’:@.§_to 10.6) 59.9 87.1 45.4 (43.2 to 47.6) 36.7 61.2 66.8 (63.1 to 70.4)
Haryana 37.3 56.6 51.7 (47.9 to 55.5) 75.6 90.5 19.7 %18.§t0 21.3) 61.3 88.7 44.7 (42.5 to 46.9) 27.2 51.2 88.2 (83.3t093.1)
Himachal Pradesh 61.7 67.1 8.8 (5.2t012.3) 72.7 82.5 13.5 ﬁlog to 16.2) 69.8 87.3 25.1(22.2 to 27.9) 45.4 54.3 19.6 (14.6 to 24.6)
Jammu & Kashmir* 71.9 76.3 6.1(4.4t07.8) 77.8 87.9 13.0?11.§t0 14.4) 67.1 77.2 15.1(13.2t0 16.9) 533 59.5 11.6 (9.1to0 14.2)
Karnataka 69.3 65.1 -6.1(-7.9to -4.2) 88.4 90.3 1 (ﬁl to 3.1) 55.3 83.6 51.2 (48.8 to 53.6) 39.6 52.6 32.8(29.4 t0 36.3)
Kerala 88.9 77.3 -13.0 (-14.8 to -11.3) 99.8 99.7 0% (—CSB t0 0.1) 84.2 91.5 8.7 (6.7 to 10.6) 75.7 72.9 -3.7 (-6.3to-1.1)
Maharashtra 69.3 66.7 -3.8(-5.5t0 -2.0) 83.9 88.2 %2l (£0t0 6.2) 74.2 80.8 8.9 (7.4 t0 10.4) 50.0 54.5 9.0 (6.4 t0 11.6)
Delhi 68.8 75.3 9.4 (5.5t0 13.3) 86.0 90.2 4%9 (B6t07.2) 59.1 85.1 44.0 (39.3 t0 48.7) 42.7 65.3 52.9 (46.2 t0 59.7)
Punjab 64.6 54.7 -15.3(-17.8t0 -12.8) 91.1 92.9 2P (E0to0 3.0) 86.9 85.4 -1.7 (-3.0to0 -0.4) 55.5 46.9 -15.5 (-18.5 to -12.5)
Tamil Nadu 77.5 89.6 15.6 (14.2 to0 17.0) 98.4 99.2 (0=3] (@5 to 1.1) 68.4 90.4 32.2 (30.4 to 33.9) 56.4 82.0 45.4 (43.0t0 47.7)
Telangana 71.8 68.2 -5.0 (-8.0 to -2.0) 85.6 90.4 5% (8710 7.6) 79.9 85.4 6.9 (4.5t09.3) 55.7 54.9 -1.4 (-5.7 t0 2.8)
West Bengal 69.4 72.2 4.0(1.9t06.2) 71.3 89.2 25.1@23.3 to 27.1) 58.0 63.8 10.7 (7.3 t0 12.7) 42.0 47.3 12.6 (8.8 t0 16.4)
= [

*Ladakh is combined with Jammu & Kashmir in NFHS-5; NFHS 4 did not provide separate data for Ladakh.
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Supplementary Table 4. Ratio of Human opportunity index (HOI) between wealth index quintiles | and V for the maternal services for India and its states, National Family Health Survey-5.

oNOYTULT D WN =

w
g
Ratio of HOI between wealth index quintiles | and V %
>
Four of more antenatal Institutional delivery Post-natal care within 48 Continuum;:éf care
care visits with skilled birth hours of delivery iy
attendant
India 0.52 0.69 0.73
Less developed states 0.55 0.69 0.74
Arunachal Pradesh 0.58 0.70
Assam 0.63 0.75 0.79
Bihar 0.72 0.71 .25
Chhattisgarh 0.89 0.72 0.93
Jharkhand 0.51 0.64 0.81
Madhya Pradesh 0.83 0.91
Manipur
Meghalaya
Mizoram
Nagaland B.06
Odisha
Rajasthan
Sikkim
Tripura
Uttar Pradesh 4=
Uttarakhand

More developed states

Andhra Pradesh

Goa

Gujarat

Haryana

Himachal Pradesh

Jammu and Kashmir B6E
Karnataka 0.75 0.90 0.91 D.64&
Kerala 0.95 1.00 0.89 3.9%
Maharashtra 0.68 0.73 0.78 0.55 ,
- Ratio of HOI
Delhi
buniab 0.5 0.84 0.80 o Less than 0.50
Tunjj Nad 1.01 0.96 0.94 9.9 0.51-0.89
Talm' adu ' ' ' <k 0.90-1.09
elangana 0.78 0.83 0.89 §.6 1.10-1.49
West Bengal 0.85 0.90 0.70 D5 1.50 or more
s .
5
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