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Abstract

EAGs states (Bihar, Jharkhand, Uttar Pradesh, Uttarakhand, Madhya Pradesh, Chhattisgarh, Rajasthan,
and Odisha) were selected for special attention due to their lower socioeconomic and health indicators,
particularly maternal and child health. This study contains 16 indicators related to delivery and maternity
care. The study aims to describes the Maternal health and Delivery Care Performance of EAG states of
India with the help of Composite Z- Score on the basis of NFHS 4 & 5. The maternal and delivery care
status of India's Empowered Action Group (EAG) states demonstrates substantial health concerns,
nevertheless there has been gradual improvement during the study period 2015-16 & 2019-20 (NFHS 4 &
5).
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Introduction

Delivery care and maternal health refer to the healthcare services and interventions provided to women
during pregnancy, childbirth, and the postpartum period to ensure the safety and well-being of both the
mother and baby. These health facilities aim to reduce risks and complications associated with childbirth
and improve maternal health outcomes. Delivery care encompasses all medical and non-medical support
provided during labor, delivery, and the immediate postpartum period such as having a trained healthcare
professional (doctor, nurse, or midwife) present during childbirth to manage normal deliveries and handle
complications, delivery in a healthcare facility, labor progression, providing pain relief, and assisting with
delivery while ensuring a hygienic and safe environment. Maternal health refers to the overall physical,
mental, and emotional well-being of women during pregnancy, childbirth, and after delivery. It involves
Antenatal Care (ANC) regular check-ups and health monitoring throughout pregnancy to ensure early
detection of complications, postnatal care, nutrition and supplementation, offering contraceptive services
and education to allow women to space their pregnancies, which helps reduce maternal health risks and
promotes recovery between pregnancies. Screening and treating maternal mental health issues such as
postpartum depression and anxiety, ensuring holistic care for women during and after childbirth. Together,
delivery care and maternal health aim to provide comprehensive care that ensures a healthy pregnancy,
safe delivery, and postpartum recovery, reducing maternal mortality and improving health outcomes for
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mothers and their children. The primary objective of maternal health is to ensure the well-being of women
during pregnancy, childbirth, and the postpartum period, with the ultimate goal of reducing maternal
morbidity and mortality. This involves providing comprehensive healthcare services that promote the
health of both the mother and the baby.

The Empowered Action Group (EAG) states in India comprise eight states: Bihar, Jharkhand, Madhya
Pradesh, Uttar Pradesh, Uttarakhand, Chhattisgarh, Rajasthan, and Odisha. These states have been
identified as socio-economically backward with underperforming health and developmental indicators.
The EAG was established by the Indian government to focus on addressing these disparities, especially in
terms of population control, health, education, and overall development.

Souvik Manna, Varsha Gupta, Saras Sanchaya, and Aseem Garg (2022)* documented disparities in
maternal and child health, education, insurance, and empowerment among the indigenous people in
several Indian states. In this study, secondary data from the National Data Analytics Platform database in
several Indian states' tribal communities, NFHS 5, the 2011 census, and other necessary sources were
analysed. According to the study, there are significant variations in the overall fertility rate among tribal
people in different states, and there is a correlation between the literacy gap in each state and the proportion
of ST people living below the poverty line, as well as the penetration of mobile phones among tribal
women. A. Chatterjee and VP Paily (2011)? examined maternal health and infant mortality using NFHS
3 data from 1990 to the goal year of 2015. The study comes to the conclusion that a high maternal mortality
ratio and IMR are caused by a number of factors, including inadequate health budgetary spending, poverty,
low literacy, poor nutritional status, the rural-urban gap, and a shortage of skilled health sector personnel.
The government programs and activities implemented to accomplish Millennium Development Goals 4
and 5 were also examined in this study.

There are a lot of studies on maternal health performance in India and rest of the world which have been
done with various responsible variables to maternal and delivery care of women’s performance but no
study had been made for maternal performance in EAG states during the year 2015-16 and 2019-20.
Therefore, it is needed to make a study on comparative study on maternal health performance of EAG
states by using the composite z score index.

Objectives of the study

The objectives of the study are as follow:

e To analyse the Delivery Care and Maternal health Performance (on the basis of Composite Z- Score),
the EAG states of India.

e To analyse the rank and difference of rank Composite Z score of Delivery Care and Maternal health
Performance of Empowered Action Groups (EAG) states with special reference to NFHS 4 & 5.

Data source and methodology

This study is mainly an Analytical and Descriptive in nature. The study is based upon the secondary data.
The study seeks to compare maternal health at the two point of time i.e., 2015-16 and 2019-20 as per
availability of data. The study considers the composite index of maternal health performance of EAG
states on the basis of sixteen significant indicators. For the collection of secondary data, state wise
factsheet of National Family Health Survey at two points of time period, 2015-16 and 2019-20 are used.
In order to find the composite index of maternal health performance, sixteen indicators have been taken.
These indicators are as follows:®
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S.No Indicator Indicators
Symbol

1 X1 Mothers who had an antenatal check-up in the first trimester (%)

2 X2 Mothers who had at least 4 antenatal care visits (%)

3 X3 Mothers whose last birth was protected against neonatal tetanus (%)

4 X4 Mothers who consumed iron folic acid for 100 days or more when they were
pregnant (%)

5 X Mothers who consumed iron folic acid for 180 days or more when they were
pregnant (%)

Registered pregnancies for which the mother received a mother and Child

6 Xe Protection (MCP) card (%)
Mothers who received postnatal care from a

7 X7 doctor/nurse/LHV/ANM/midwife/other health personnel within 2 days of
delivery (%)

8 Xs Average out-of-pocket expenditure per delivery in a public health facility (Rs.)

9 X Children born at home who were taken to a health facility for a check-up within
24 hours of birth (%)

10 X10 Institutional births (%)

11 X1 Institutional births in public facility (%)

12 X12 Home births that were conducted by skilled health personnel (%)

13 X13 Births attended by skilled health personnel (%)

14 X14 Births delivered by caesarean section (%)

15 X5 Births in a private health facility that were delivered by caesarean section (%)

16 X6 Births in a public health facility that were delivered by caesarean section (%)

In this study Z- Score Method are used to calculate composite score. It is a scientifically accepted
technique for transforming data and calculating composite scores that include a lot of signs, both positive
and negative. The complex Principal Component Analysis and Factor Analysis also employ this procedure
to determine the composite score. There are two steps in the Z-score method of calculating the composite
score, which are:*
1. Transformation or standardization of individual value through calculation of ‘Z’ called Standard
Normal Deviate (Mean deviation per unit of variation)
Xi—X;

14

Hi
Where, X; is the value of a variate, X; is mean and y; is Standard Deviation of the variable, and
2. Addition or summation of individual Z-values to get the composite score that is C; = Y., Z;

Z;

*

. . . . . .. - X; —X;
.However, in the case of negative indicator the individual Z-value is calculated as z; = —— make

Ui
the values of negative indicators compatible with positive indicators while finding out the composite
Z-score meaningfully.

Data analysis & Discussion
It is unthinkable to overestimate the significance of enhancing maternal health and delivery care in EAG
states. Achieving national and global health goals depends on these states' success in maternal health
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because they are home to some of India's most vulnerable populations. In following tables are explored
the Delivery Care and Maternal health Performance of EAGs States based on NFHS 4 & 5.

Table 1: Delivery Care and Maternal health Performance of Empowered Action Groups (EAG)
states (NFHS 4)

SN EAG X1 | X2 | Xz | Xa | Xs| Xe | X7 | Xg" | Xo| X1o | X11 X X13 X*l X*15 X1
0. States 2 4 6%
) 34. | 14. | 89. 2.1 79. | 42. 1. | 63. | 47. | 8. 6.

1 | Bihar 5 4 5 9.7 3 9 3 1784 8 8 6 5 70 5 31 (2.6
Chhattisga | 70. | 59. | 94. | 30. | 9. | 91. | 63. 4. 170.|55. |8. 9. | 46.

2 rh 8 1 3 3|5 4 6 1480 71 2 9 | 4 8 91| 6 >
30.|91. | 15. | 4. | 86. | 44. 2. | 61. | 41. 69. | 9. | 39.

3 | Jharkhand | 52 3 y 30219 4 1476 > | g g 8 619l s 4.6
Madhya 35.189.123.|9. |92 |54 2. 180.]69.| 2. 8. | 40.

4 Pradesh 53 7 8 5121 2 9 1481 51 8 4 | 3 8 6 | 8 58

) 61. 36.|4.|97.|73. 6. 185.|75.|3.|86.|13|53. |11.

5 | Orissa 64 9 9.3 5 5 5 5 4226 9 3 3 3 5| gl 7 5
) 38. | 89. | 17. 92. | 63. 1. 63.| 3. |86.| 8. |23

6 | Rajasthan | 63 5| 7| 3 6 3 | 7 3052 ) 84 51206 l6! 2 6.1
Uttar 45.126.|86.|12. | 3. | 79. 0. |67.|44.|4.|70.]9. |31

! Pradesh 9 | 4 5 9 19| 8 54 | 1356 8| 8 5|11 4|43 4.1
Uttarakhan | 53. | 30. | 91. | 24. | 7. | 93. | 54. 2.168.|43.|4.|71. |13 | 36.

8 d 5 9 4 9 | 2| 4 8 2618 4 | 6 8|16 2 |.1]| 4 9.3

Mean 54.137.180.121.|5.(89.[56.|2259|2. |72. |55 |5 |76.]9. |37.]/6.2

60 | 15 | 29 |30 |81 14|36 | .13 |81|80 |29 (26|29 94|81 9

D 11. 1 16. | 28.191| 2. 163 /10.1983. |2. {92 (12.|2.|71|2. 196 |28

39 11| 77| 6 |62 8 |29 | 40 |02| 2 |97 |53| 8 |47| 0 | 2

Data Source: NFHS 4°
(Note: * Negative Indicators)

Table 2: Delivery Care and Maternal health Performance of Empowered Action Groups (EAG)
states (NFHS 5)

SNIEAG s I x| Xa| Xe| Xs| Xo| Xa| Xe™ | Xo| Xao| Xuz| | x| 2524| X5 | X6
0. States 2 *
. 52.| 25.] 89.| 18.| 9.3 89.] 57.| 2848.| 2.9 76.| 56.|6.1] 79.] 9.7] 39.| 3.6
Bihar 90| 20| 50| 00| 0| 50| 30| 00 | 0|20 9| 0|o00| 0|60/ 0
, | Chhattisgar | 65.] 60.| 91.{ 45.| 26.] 97.| 84.| 1833 9.8] 85.| 70.|5.8] 88.| 15.| 57. 8.9
h 70| 10| 90| 00| 30| 50| 00| 00 | 0| 70| 00| 0| 80| 20| 00| ©
; 68.| 38.| 90.| 28.| 14.| 91.| 69.| 2069.| 3.4| 75.] 56.| 8.4 82.| 12.| 46. 7.0
Jharkhand | 00| 60| 80| 20| 90| 50| 10| 00 | 0| 80| 80| 0| 50| 80| 70| 0
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4 Madhya 75.| 57.1 95.| 51.| 31.| 96.| 83.|1619.| 9.4| 90.| 80.|2.5| 89.| 12.| 52.| 8.2
Pradesh 40 50| 00| 40, 80| 70| 50| OO0 0|70| 20 0| 30| 10|30 O
5 76.| 78.| 95.]| 60.| 34.| 99.| 88.|4139.| 10.| 92.| 78.|1.9| 91.| 21.| 70.| 15.
Orissa 90| 10| 20| 80| 40| 40| 40| 00 | 50| 20| 70| O| 80| 60| 70| 30
5 76.| 55.(93.| 33.| 14.| 98.| 85.|2102.| 1.3| 94.| 77.|1.4| 95.| 10.| 26.| 7.2
Rajasthan 30 30| 40| 90| 40| 10| 30| 00 09| 00| 0|60|40|9 | O
; Uttar 62.| 42.192.| 22.| 9.7| 95.| 72.|2300.| 24| 83.| 57.|4.7| 84.| 13.| 39.| 6.2
Pradesh 50| 40| 10| 30| 0| 70| 00| OO | O|40| 70| 0| 80| 70| 40| O
8 Uttarakhan | 68.| 61.| 93.| 46.| 25.| 97.| 78.|3343.| 3.1| 83.| 53.|3.4| 83.| 20.| 43.| 14.
d 80| 80| 60| 60| 00| 10| 00| OO | O| 20| 30| 0| 70| 40| 30| OO
68.| 52.|92.| 38.| 20.| 95.| 77.|2531.| 5.3| 85.| 66.|4.2| 86.| 14.| 46.| 8.8
MEAN 31|38 (69| 28| 73[{69|20| 63 | 5|26|33|8|94|49(99| 0
8.1|16.( 19| 15.1 98| 3.4| 10.|854.8/ 3.8| 7.0| 11.|24| 54| 43| 13.| 3.9
SD 6 (36| 903 9 2 | 46 4 3 7132 1| 2 9(120| 5

Data Source: NFHS 5°

It mentions (Table 1 and 2) here that out of 16 indicators of Delivery Care and Maternal health
Performance of Empowered Action Groups (EAG) states (X1 to X16) as given in Table 1 and Table 2,
excepting X8, X14, X15 & X16, all are positive indicators of Delivery Care and Maternal health
Performance of Empowered Action Groups (EAG) states. It means X8, X14, X15 & X16, i.e. average out-
of-pocket expenditure per delivery in a public health facility (Rs.), Births delivered by caesarean section
(%), Births in a private health facility that were delivered by caesarean section (%) & Births in a public
health facility that were delivered by caesarean section (%) are negative indicators (these negative consider
because according to a WHO systematic analysis, increases in caesarean section rates of up to 10-15% at
the population level are linked to lower maternal, neonatal, and infant mortality (19). Above this level,
increasing the number of caesarean sections is no longer associated with lower mortality).” In Z Score
method, the higher value of Composite Z- Score is indicative of better status of Delivery Care and Maternal
health Performance while the higher value of Composite Z- Score is indicative of worst status of Delivery
Care and Maternal health Performance.

Table 3: Z value of Delivery Care and Maternal health Performance of Empowered Action
Groups (EAG) states (based on table 1)

Corpo g
site

*
nk
Z score

NS(') EAG States| X1 | Xa | Xa | Xa | Xs | Xo | Xz |X6™| Xo | X10|Xun | Xaa| Xaa| 24| X25| X128

1 |Bihar 17|14 03 12|13/14|13 04 0.5/09]0.5 11 0.8 15107113 -6.03 | 7

2 8 6 1111

Chhattisgar |1.4|1.3/0.4/0.9(1.4/0.3/0.7/0.7|0.9 0.0/1.2/0.2|0.0 0.2

h 2698150940'254420'919'001
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3 |[Jharkhand [0.2|0.4 0(')4 0.6/0.6/0.3|1.1 0(')8 0.3{1.1/1.0 1é0 0.9 Oéo 0.1 0(')6 -418 | 6
313 6|1|5]|6 084 3 8
4 FI\)/::SZ;/S 01l00 Oé3 042 19.)2 Oé4 01 Oé7 01 0%8 1éo 11 042 045 0.3 0%1 404 | 3
419 4 5 7 1
5 |Orissa °é8 145 24 166 0.6 162 146 20 2éo 163 1é5 0.7 1;‘ 15/1.6|1.8| 238 | 4
7 1 0 7 6|6 |5
. 0.7(0.0]0.3| . . |0.0/05[0.7| . | . |12[06] . |1.4/05[15[0.0
6 [Rajasthan 4183 0.4 7101 0.8(0.8 113 0.8 alalol7 499 | 2
4 110 1
7 grt;?j:ash 0.7]0.6 0; 0.9/0.7|1.4|0.2 Oig 1.0/0.5/0.8{0.4|0.8 Oéz 02'36 065 -6.43 | 8
6|7 213613 0(4]3|6]2
8 |Uttarakhand|0.1|0.3 0;’ 053 055 0%6 0.1{0.3/0.2|/0.4/0.8(0.2(0.7|1.2 05'51 1.0 -3.74 | 5
019 5/6|0(6|9|6|1]8 7

Data Source: Compiled by author from table 1
Table 3 reveals that in the case of Bihar State, the individual Z-values of all 16 indicators, such as —1.76,
-1.41,0.32, -1.27, ......... ,1.31, are added to determine the composite Z-score value of -6.03 (Table 3).
Therefore, with a composite Z-score value of 9.00, Chhattisgarh state ranks first out of the eight EAG
states in India for Delivery Care and Maternal Health Performance followed by Rajasthan comes in second
with 4.99, Madhya Pradesh third rank with 4.04, while Bihar & Uttar Pradesh last rank 7 & 8 with -6.03
& -6.43 respectively during the study period 2015-16 (see table 3).

Table 4: Z value of Delivery Care and Maternal health Performance of Empowered Action
Groups (EAG) states (based on table 2)

SNI - EAG s s X | Xa | X5 | Xo | X7 [Xe7| Xo [Xao|Xaa| Xao|xzs] <1415 X6| Composite | Ra
0. States * Z-Score nk
1 |Bihar 1.8(1.6/1.6/1.3|1.1]1.8/1.9/0.3|0.6|1.2|0.8 oé7 1.4 150 065 1;’ -12.24 8
9(6|0|5|6|1]|0|7|4]8]|3 6
) Ehhattlsgar 03 0%4 04 054 065 oés 056 oés 1(.51 oéo Of oée 01.13 01107100 434 A
2 0 6|63
3 |Jharkhand [0.0]0.8/0.9/0.6]0.5(1.2/0.7 Of 0.5/1.3/0.8 1i7 0.8 0: oéo 064 -5.48 7
414|57]19(3|7 1|44 2
Madhya [0.8]0.3/1.1(0.8/1.1/0.3/0.6(1.0{1.00.7|1.2| . _|0.4|05|  [0.1
% Ipradesh 711lel7)2l0lol7]6|7]3% aal%s 934 .

4 0
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5 |Orissa 150 1%5 1é2 1(')5 1; 1é° 1;) 18 143 Oég 150 0.9 0(')9 16/1.8/1.6] 531 |3
8 9 21015
. 0.9/0.1/0.3| | _|0.7/0.7/0.5|  [1.3]0.9| |1.6/0.9/1.5/0.4
6 |Rajasthan slsle 0.2]0.6 ol710 1.0 6| 4 1.2 olalal1 7.07 2
9|4 6 0
7 ;J:;Zresh 0.710.6(0.3]1.0/1.1 0(')0 05 0%2 0.710.2]0.7 0%1 0.3 Oél 0é5 Oé6 -4.62 6
1/1]/0]6]2 0 7166 9
8 ;Jttarakha” o0 o4 % 09 0|02 |11 |03]06[ 13| 13| 376 | 5
5/9/9|5[7]0]5 2

Data Source: Compiled by author from table 2.
Table 4 reveals that with a composite Z-score value of 9.34, Madhya Pradesh state ranks first out of the
eight EAG states in India for Delivery Care and Maternal Health Performance followed by Rajasthan
comes in second with 7.07, Orissa third rank with 5.31, while Jharkhand & Bihar last rank 7 & 8 with -
5.48 & -12.24 respectively during the study period 2019-20 (see table 4).

Table 5: Composite Z value of Delivery Care and Maternal health Performance of Empowered
Action Groups (EAG) states (based on table 3 & 4)

NFHS 4 NFHS 5 Rank
S:No. | EAG States Con;sc())rs;te Z Rank | Composite Z-Score | Rank | Difference
1 Bihar -6.03 7 -12.24 8 -1
2 | Chhattisgarh 9.00 1 4.34 4 -3
3 Jharkhand -4.18 6 -5.48 7 -1
Madhya
4 Pradesh 4.04 3 9.34 1 2
5 Orissa 2.38 4 5.31 3 1
6 Rajasthan 4.99 2 7.07 2 0
7 Uttar Pradesh -6.43 8 -4.62 6 2
8 Uttarakhand -3.74 5 -3.76 5 0

Data Source: Compiled by author from table 2 & 4.
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Graph 1: Rank and rank difference of Delivery Care and Maternal health Performance of
Empowered Action Groups (EAG) states between NFHS 4 & 5.

E NFHS 4 Rank = NFHS 5 Rank = NFHS 5 Rank difference

[

T
T

11

Bihar Chhattisgarh Jharkhand ngzzs Orissa Rajasthan PrL:c:Z;h Uttarakhand
E NFHS 4 Rank 7 1 6 3 4 2 8
B NFHS 5 Rank 8 4 7 1 3 2 6
E NFHS 5 Rank difference -1 -3 -1 2 1 0 2 0

Table 5 analyse the rank and difference of rank Composite Z score of Delivery Care and Maternal health
Performance of Empowered Action Groups (EAG) states with special reference to NFHS 4 & 5. Table 5
reveals that Uttar Pradesh, Madhya Pradesh & Orissa has improved their rank status of Delivery Care and
Maternal health Performance from 8 to 6 position, 3 to 1 position & 4 to 3 positions respectively while
Chhattisgarh, Bihar & Jharkhand has deteriorated their rank from 1 to 3 position, 7 to 8 position & 6 to 7
positions respectively during the study period. While Rajasthan & Uttarakhand has neither improved nor
deteriorated their rank during the study period (See Graph 1)

Conclusions

This study concludes that Uttar Pradesh, Madhya Pradesh, Rajasthan, Uttarakhand & Orissa among EAGs
states have made tremendous strides in improving maternity and delivery care indices because of
Government programs like as Janani Suraksha Yojana (JSY) and Pradhan Mantri Surakshit Matritva
Abhiyan (PMSMA) have helped to increase institutional deliveries and provide free maternity care. While
Chhattisgarh, Bihar & Jharkhand has deteriorated but they still confront substantial obstacles. To achieve
better maternal health outcomes in these locations, we must strengthen healthcare facilities, provide an
appropriate workforce, improve outreach in rural areas, and address socioeconomic constraints.

Suggestions
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e It is essential to make investments in healthcare facilities, especially in rural and tribal communities.
This involves making certain that qualified staff, well-equipped facilities, and efficient referral
channels are available.

e To enhance maternal health over the long run, programs that focus on poverty, women's education,
and empowerment are crucial, especially when it comes to lowering high fertility rates and
encouraging family planning.

e To maintain improvement, maternal health initiatives must be better monitored and evaluated, and
district and sub-district accountability must be guaranteed.
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