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AbstrAct: Motherhood is often claimed as the most positive and fulfilling experience. Nevertheless, there 
exist several women whose motherhood was associated with suffering, ill-health and even death. The con-
dition is graver in few states of India which are socioeconomically backward (also called Empowered Action 
Group of states). The present study adopted a narrative description of various key indicators of maternal 
health as outlined in the NFHS-3 and NFHS-4 state reports. The prime focus was to examine whether 
the performance of those states has got better or worse in these two survey reports. The study has also 
discussed various factors related to the performance of each key indicator of maternal health. The overall 
limiting success of maternal health status in these states calls for improvement in execution of various 
maternal health related activities.
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Introduction

Maternal health refers to the state of 
complete physical, mental, and social 
well-being of women during pregnan-
cy, childbirth, and the postpartum peri-
od. Maternal with subsequent newborn 
health care is pre-eminent to social, hu-
man and economic development. Poor 
maternal health is globally the most im-
portant risk factor for illness and death, 

with hundreds of millions of expecting 
mother and their infants being affected. 
Achieving the maternal and child health 
are central to the achievement of National 
Health Goals under the National Health 
Mission (NHM), Ministry of Health and 
Family Welfare, Govt. of India.

In India, the government has consti-
tuted a special group for few states that 
are socioeconomically backward and are 
often perceived to be most deficient in 
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socio-demographic indices and are thus 
in need of special attention. This group 
is named as Empowered Action Group 
(EAG) of states and include eight states 
of Bihar, Chhattisgarh, Jharkhand, Mad-
hya Pradesh, Odisha (Orissa), Rajasthan, 
Uttarakhand and Uttar Pradesh (Fig. 1). 
These states contain a larger share of the 
country’s population that is almost 45% 
(Gupta and Talukdar 2017). This group 
has been formed so that the aforemen-
tioned eight states will get focused at-
tention which will eventually promote 
accelerated achievement for different 
programmes of health and family welfare 
so that there is a tangible improvement 
of the performance of the states. The 

EAG also facilitates the preparation of 
area specific programmes to address the 
unmet need for supplies, services, health 
care providers and health infrastructure.

There is a growing body of evidenc-
es that studied health and nutritional 
status of EAG group of states in India 
(Arokiasamy and Gautam 2008; Mani 
et al. 2012; Arokiasamy et al. 2013; Mo-
hanty and Srivastav 2013; Kumar and 
Singh 2016). Apart from health and nu-
tritional status, studies also exist regard-
ing socio-economic, demographic and 
lifestyle variables in those states (Sen-
gupta and Das 2012; Kumar et al. 2017). 
A recent review by Dehury and Samal 
(2016) compared the maternal health 

Fig. 1. Map showing the Empowered Action Group (EAG) of States of India
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situation in two EAG states (Bihar and 
Madhya Pradesh) using National Fami-
ly Health Survey fact sheets of NFHS-3 
and NFHS-4. The review had also cen-
tralized on the progress in the maternal 
health status from 2005–06 (NFHS-3) 
to 2015–16 (NFHS-4). Similar review 
has been done to scrutinize the maternal 
health status in Sikkim and Goa (Dehury 
et al. 2017).

As already mentioned earlier, the EAG 
states require special attention owing to 
adverse sex-ratio. It has been observed 
that male headed households usually 
originate in the EAG states thereby lead-
ing to huge reduction of women’s auton-
omy (Gupta and Talukdar 2017). This oc-
curs due to preference to baby boy, lower 
status of women, social and financial se-
curity associated with sons, socio-cultur-

al practices including dowry and violence 
against women. As a result of this fact, 
women and children of these states suf-
fer a lot of health disparities compared to 
non-EAG states. The present study seeks 
to size up the maternal health situations 
of EAG states of India based on NFHS-3 
and NFHS-4 state reports.

Materials and methods
Data from the NFHS in India have 
been widely used to make national and 
state-level policy decisions (Dandona 
et al. 2016). The present study adopted 
a narrative description as displayed in 
NFHS-3 and NFHS-4 state reports avail-
able online (Table 1). The present study 
looked for various key indicators related 
to maternal health situation among EAG 

Table 1. The links for the state reports of NFHS-3 and NFHS-4

EAG states NFHS Links

Bihar 3 http://rchiips.org/nfhs/NFHS-3%20Data/Bihar_report.pdf 

4 http://rchiips.org/nfhs/NFHS-4Reports/Bihar.pdf 
Chhattisgarh 3 http://rchiips.org/nfhs/NFHS-3%20Data/Chhattisgarh_report.pdf 

4 http://rchiips.org/nfhs/NFHS-4Reports/Chhattisgarh.pdf 
Jharkhand 3 http://rchiips.org/nfhs/NFHS-3%20Data/Jharkhand_report.pdf 

4 http://rchiips.org/nfhs/NFHS-4Reports/Jharkhand.pdf 
Madhya Pradesh 3 http://rchiips.org/nfhs/NFHS-3%20Data/madhya%20pradesh_state_report_

for_website_17feb09.pdf 

4 http://rchiips.org/nfhs/NFHS-4Reports/MadhyaPradesh.pdf 
Odisha 3 http://rchiips.org/nfhs/NFHS-3%20Data/Orissa_state_report.pdf 

4 http://rchiips.org/nfhs/NFHS-4Reports/Odisha.pdf 
Rajasthan 3 http://rchiips.org/nfhs/raj_state_report.pdf 

4 http://rchiips.org/nfhs/NFHS-4Reports/Rajasthan.pdf 
Uttarakhand 3 http://rchiips.org/nfhs/Uttarakhand_report.pdf 

4 http://rchiips.org/nfhs/NFHS-4Reports/Uttarakhand.pdf 
Uttar Pradesh 3 http://rchiips.org/nfhs/NFHS-3%20Data/UttarPradesh_report.pdf 

4 http://rchiips.org/nfhs/NFHS-4Reports/UttarPradesh.pdf 
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states. All the statistical analyses were 
performed using StatPac software. A 
two-sample t-test between proportions/ 
percent was performed to determine 
whether there was a significant differ-
ence between EAG states with respect to 
the percent mentioned for each key indi-
cator. This test can be used to compare 
percentages drawn from two indepen-
dent samples. The t-statistic was consid-
ered significant at the .05 critical alpha 
level.

Results
For convenience, the percent mentioned 
for each indicator in the state reports are 
framed in Tables 2–7. The statistical find-
ings of the two-sample t-test between 
percents would eventually provide an aid 
as to whether there exist any statistical 
significant differences between the per-
cents or not. Often it becomes difficult to 
put forward a casual assumption on the 
differences in two percents, especially 
when they are from different sample siz-
es. This calls for a statistical test to check 
the differences. Now, let us analyze the 
results based on the tables and the sta-
tistical findings.

While comparing the percent of each 
indicator, it was observed that there ex-
ist statistical significant differences be-
tween the two survey reports (NFHS-3 
and NFHS-4) of each EAG state. This 
has been attributed by the large differ-
ences in sample sizes taken in the two 
survey periods. The total fertility rate 
(TFR) was observed to be highest in Bi-
har (NFHS-3  =  4.00; NFHS-4 = 3.41) 
and Uttar Pradesh (NFHS-3 = 3.82; 
NFHS-4  =  2.74). The TFR was found 
to be lowest in Odisha (NFHS-3 = 2.37; 
 NFHS-4 = 2.05). It was fortunate to ob-
serve that the TFR decreased in all EAG 

states while moving from NFHS-3 to 
NFHS-4 (Table 2).

Analysing the percent of teenage preg-
nancies (Table 3), it can be observed that 
there was a huge increase in number of 
teenage women in NFHS-4 compared to 
NFHS-3. In both the state reports, Bihar 
(NFHS-3= 25%; NFHS-4= 12.2%) and 
Jharkhand (NFHS-3= 27.5%; NFHS-4= 
11.9%) had the highest number of teen-
age pregnancies. Fortunately, the percent 
of teenage pregnancies had decreased to 
a value less than 15% in all EAG states 
in NFHS-4. Uttarakhand (NFHS-3= 
6.2%; NFHS-4= 2.9%) had the least per-
cent of teenage pregnancies in both the 
state reports. Uttar Pradesh had shown a 
vivid decline in percent of teenage preg-
nancies i.e., 14.3% in NFHS-3 to 3.8% 
in NFHS-4. Moving on to next indicator 
i.e., receiving antenatal care (ANC) from 
skilled provider (Table 4) showed that 
Chhattisgarh (NFHS-3= 75.5%; NFHS-
4=91.2%), Madhya Pradesh (NFHS-3= 
73.7%; NFHS-4=68.9%), Rajasthan 
(NFHS-3=73.1%; NFHS-4= 82.7%) and 
Odisha (NFHS-3= 74.0%; NFHS-4= 
83%) had better performance in this key 
indicator. The difference in the percent of 
women receiving ANC from skilled pro-
vider among these four aforementioned 
states was statistically insignificant in 
NFHS-3 whereas NFHS-4 had witnessed 
highest percent in Chhattisgarh (91.2%). 
On the flip side, Bihar had witnessed the 
lowest percent of women receiving ANC 
from skilled provider (NFHS-3= 33.0%; 
NFHS-4= 49%). Shifting our focus to 
the next indicator in Table 4, we can 
compare the percent of mothers who had 
ANC visit in the first trimester during 
the survey period of NFHS-3 and NFHS-
4. In other words, it includes those wom-
en who had their first ANC visit within 
3 months of their pregnancy (until the 
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end of 12 weeks of pregnancy). NFHS-3 
state reports claimed that less than half 
of the women of all EAG states had ANC 
visits in the first trimester. A glance at 
the table indicates that all EAG states are 
managing to have a positive trend while 
moving from NFHS-3 to NFHS-4. Out of 
eight EAG states, NFHS-4 state reports 
conveyed that Chhattisgarh (70.8%) 
has highest percent of mothers who had 
ANC visit in the first trimester while Bi-
har has the lowest percent of such crite-
ria in both the survey periods (NFHS-3= 
18.7%; NFHS-4= 34.6%). Comparing 
NFHS-3 and NFHS-4 data, it was ob-
served that there is 10–18 % increase in 
ANC visit in first trimester among Bihar, 
Jharkhand, Madhya Pradesh, Orissa and 
Uttaranchal from NFHS-3 to NFHS-
4. Other EAG states (Rajasthan, Uttar 
Pradesh and Chhattisgarh) proclaimed 
more increase in the percent attending 
ANC in the first trimester in NFHS-4 
compared to NFHS-3.

Talking about the percent of women 
who had tetanus toxoid (TT) injections, 
it can be seen that NFHS-3 witnessed 
highest percent in Odisha (83.3%) and 
lowest percent among Uttar Pradesh 
(64.5%), Uttarakhand (68.5%), Rajas-
than (65.2%) and Jharkhand (67.6%), 
the differences in percents of the latter 
states were found to be statistically in-
significant. In NFHS-4, the percents of 
all EAG states ranged from 81–90 %. Ch-
hattisgarh (89.7%) and Odisha (89.5%) 
had highest percent whereas Bihar, Ra-
jasthan and Uttar Pradesh had the lowest 
percent of around 81% (Table 4).

Considering the percent of women 
who had been given or bought IFA tab-
lets, it can be observed that NFHS-3 
witnessed the highest percent of women 
in Odisha (83.1%) whereas NFHS-4 wit-
nessed the highest percent in both Ch-Ta
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hattisgarh (91.3%) and Odisha (90.5%). 
Bihar was witnessed to bear the lowest 
percent of women receiving IFA tablets 
in both the survey periods (NFHS-3= 
29.7%; NFHS-4= 55.8%).

Moving on to the percent of mothers 
with intestinal parasitic drugs, it can be 
seen that the percent in all EAG states 
in NFHS-3 was below 5% with highest 
percent in Jharkhand (4.9%) and Odis-
ha (4.3%) and lowest percent in Chhat-
tisgarh (1.1%) and Rajasthan (1.4%). 
NFHS-4 witnessed a positive trend 
among all EAG states with percent rang-
ing from around 7 % (Rajasthan: 7.2%; 
Uttarakhand: 7.3%; Uttar Pradesh: 7.9%) 
to 31.1% (in Odisha). Overall, the per-
formance of all EAG states is, however, 
not satisfactory as more than 60 percent 
of the mothers of each of those states are 
devoid of such crucial drugs.

Shifting our focus to next indicator 
i.e., percent of women whose delivery 
was at health facility, it can be conclud-
ed that NFHS-3 observed very lower 
percent (less than 35% among all EAG 
states) in comparison to NFHS-4 (Table 
5). NFHS-4 witnessed a moderate im-
provement with highest percent being at 
Odisha (85.4%) and Rajasthan (84.0%).
Concentrating on the percent of women 
who had postnatal care (PNC), it was un-
fortunate to observe that less than half 
of the women received PNC according to 
NFHS-3 state report. States such as Ut-
tar Pradesh (14.9%), Bihar (17.8%) and 
Jharkhand (19.6%) had the lowest per-
cent of less than 20 percent of such cas-
es whereas Odisha fetched the highest 
percent of only 40.9%. In NFHS-4, Bihar 
(49.4%) had the lowest percent and Odi-
sha (84.5%) has the highest percent of 
such cases (Table 4).

Focusing at the percent of pregnan-
cies with an ultrasound, it can be ob-

served NFHS-3 witnessed very low per-
cent of cases with highest percent being 
23.2% at Uttarakhand and the lowest 
being 7.7% at Bihar. In NFHS-4, Bihar 
had the lowest percent of 30.9% where-
as Rajasthan (67.1%) and Uttarakhand 
(67.2%) possessed higher number of 
pregnancies with an ultrasound (Table 
6). NFHS-3 witnessed highest percent 
of births were of order 4 or more in Ut-
tar Pradesh (38.3%), Bihar (36.4%) and 
Jharkhand (34.8%). The statistical dif-
ferences among percents of these states 
were found to be insignificant. On the 
other hand, Odisha (20.1%) and Uttara-
khand (21.6%) had comparatively lower 
or rather lowest percent in that survey 
period. In NFHS-4, Bihar (23.7%) and 
Uttar Pradesh (23.7%) had the highest 
percent whereas Odisha had the lowest 
percent of only 10.2% (Table 7).

Discussion
There are various indicators that can state 
maternal health situation in a particular 
state or country. The present study has 
mentioned only few indicators that can 
provide us a brief idea as to whether the 
EAG states are improving or worsening 
on the basis of key indicators mentioned 
below:
1. Teenage pregnancies: Pregnancies at 

age group of 15–19 years are a ma-
jor global burden as they give rise to 
obstetric complications and adverse 
pregnancy outcomes (Mahavarkar et 
al. 2008). Teenage pregnancy or ad-
olescent pregnancy is very common 
in rural areas of India, especially in 
the EAG states due to the prevalence 
of child marriages (Patra 2016). By 
good fortune, NFHS-4 had witnessed 
lesser percent of teenage pregnancies 
compared to NFHS-3. This could be 
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due to increase in median age of first 
marriage as reported by NFHS state 
reports.

2. TFR: This represents the number of 
children born to a woman if she were 
to live to the end of her childbearing 
years. TFR was found to decrease 
from NFHS-3 to NFHS-4. This could 
be due to higher median age at first 
marriage and lower teenage pregnan-
cies in NFHS-4 since the age at which 
a female marries and enters the repro-
ductive period of life has a great im-
pact on her fertility (Singh and Alok 
2018).

3. ANC by skilled provider: NFHS has 
defined skilled providers as doctor, 
auxiliary nurse midwife, nurse, mid-
wife and lady health visitor. ANC ser-
vices, especially by skilled providers 
ensure adequate maternal health care 
as they are trained to do so. All EAG 
states except Bihar have more than 
half of the women receiving ANC 
services from skilled provider in both 
the surveys. The study by Pallikadav-
ath et al. (2004) revealed that preg-
nant women from poor and unedu-
cated backgrounds in Bihar were the 
least likely to receive ANC services by 
skilled provider.

4. ANC in the first trimester: ANC vis-
its are a necessity for every pregnant 
woman from the first few days of 
pregnancy. A thorough perception to 
percentages recorded in NFHS-4 state 
reports, it could be inferred that less 
than half of the women in Bihar and 
Uttar Pradesh had ANC visit in first 
trimester. This could be due to the 
belief that pregnancy being a natu-
ral process warranted ANC visit only 
when problem arose, revealed by an 
earlier study in Uttar Pradesh (Ste-
phenson and Tsui 2002). Odisha and 

Chhattisgarh were observed to have 
covered a huge gap in increasing per-
cent of mothers having at least four 
ANC from NFHS-3 to NFHS-4. This 
could be due to increase in literacy 
rates in these two states as disclosed 
by Negi et al. (2010) and Prusty et al. 
(2015).

5. TT injections: Tetanus toxoid (TT) 
vaccination is recommended for all 
pregnant women to prevent tetanus 
infections. The National Immuniza-
tion Schedule in India recommends 
the 2 doses of TT for unknown im-
munization status of pregnant wom-
en i.e. the first dose of tetanus toxoid 
should be administered as soon as 
pregnancy is detected, and the second 
dose of TT to be administered after 4 
weeks (or second dose could be given 
4 weeks prior to the expected dates of 
pregnancy) and if a mother received 
2 TT doses in the last pregnancy and 
mother gets again pregnant within 
3 years then only one dose of TT is 
recommended and that dose is called 
booster dose (Verma et al. 2016) . 
The performance of all EAG states 
in this indicator is above average in 
NFHS-3 and later got more improved 
in NFHS-4 though the altogether per-
formance does not suffice. A study by 
Thind (2005) revealed that factors 
such as birth order, maternal educa-
tion, prenatal care provider, house-
hold standard of living, health-care-
seeking decision-maker and service 
availability are associated with mater-
nal TT vaccinations.

6. IFA tablets or syrup: In India, iron de-
ficiency is held accountable for anae-
mia among pregnant women. Owing 
to this, under National Iron Plus In-
itiative (NIPI), the government of 
India provides daily doses of IFA to 
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pregnant women for at least 100 days 
during their gestation period (Kapil 
and Bhadoria 2014). Unfortunately, 
the compliance of IFA supplementa-
tion was still far behind to achieve the 
goal. Overall prevalence of anaemia 
among pregnant women in India got 
declined from 57.9% to 50.3% from 
NFHS-3 to NFHS-4. The EAG states, 
however, had a poor performance in 
distributing IFA tablets or syrup to 
pregnant mothers. The present study 
had found that Bihar has dismal per-
formance in IFA supply to pregnant 
women. A recent study in Bihar has 
revealed that inadequate IFA supply 
is a huge constraint in IFA supple-
mentation (Wendt et al. 2018). Other 
factors such as frequency of ANC vis-
it, maternal education, wealth index, 
mass media exposure are found to be 
associated with required IFA intake 
(Chourasia et al. 2017).

7. Intestinal parasitic drug: Intestinal 
parasitic infections among pregnant 
women often act as a contributing fac-
tor to iron deficiency anaemia. Hence, 
to avoid the mishap, intestinal para-
sitic drug are used. However, NFHS-3 
and NFHS- 4 had witnessed meagre 
percent of women in the EAG states 
utilizing this drug. The probable rea-
sons could be unawareness of the 
symptoms of the infections caused by 
the intestinal parasites.

8. Delivery at health facilities: This 
could also be referred to as institu-
tional births. Institutions could be 
either public health facilities (like 
subcentres, primary health centres, 
or facilities in rural areas) or private 
health facilities. The benefits of deliv-
ering births in an institution is related 
to the life-saving equipment and hy-
gienic conditions that help reduce the 

risk of complications that may result 
in death or illness to mother and/or 
child (Campbell et al. 2006). Goudar 
et al. (2015) concluded that increased 
rate in institutional births is accom-
panied by subsequent reductions 
in perinatal and neonatal mortality. 
NFHS-4 has observed higher percent 
of institutional births compared to 
NFHS-3 though the percent is not 
quite satisfactory. The reasons could 
be unwillingness of the family mem-
bers, misreporting on the onset of 
true labour pain, did not adequately 
plan for transportation, financial chal-
lenges (Wilcox et al. 2016; Gorain et 
al. 2017).

9. Postnatal care is one of the most ne-
glected components of maternal care. 
NFHS-3 had witnessed poor percent-
ages of women (below 50 percent-
ages) having postnatal care. Several 
studies have reported poor client – 
provider inter-personal relationships, 
high out-of-pocket expenditure to 
be the reasons for such poor perfor-
mances (Nair and Panda 2011; Mo-
hanty and Kastor 2017).

10. Pregnancies with an ultrasound: Ul-
trasound during pregnancies can give 
the doctors or health care providers 
an extensive idea of the development 
of the fetus. NFHS-4 had witnessed 
a greater percent of pregnancies with 
an ultrasound compared to NFHS-3.

11. Births of order 4 or more: States 
such as Bihar and Uttar Pradesh have 
greater percent of births of order four 
or more. This occurs as child marriage 
is still prevalent in these states. This 
has eventually led to increase in the 
population of the states as depicted 
by the comparison of the sample sizes 
of both the surveys.
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Conclusion

The EAG states have lagged behind in 
containing population growth to man-
ageable levels. Bihar and Uttar Pradesh 
ranks the lowest in securing maternal 
health care. On the other hand, Oris-
sa and Chhattisgarh have improved on 
many key indicators related to maternal 
health care. The government can im-
prove the situation by enhancing the de-
livery, uptake and utilization of maternal 
and child health services. Comprehen-
sive counselling by healthcare provid-
ers must be done to yield an in-depth 
knowledge regarding the utilization of 
maternal health services. Government 
programmes such as Sarva Shiksha Abhi-
yan must be sternly implemented to up-
grade the educational status of women in 
EAG states. Prohibition of child Marriage 
Act of 2006 must be strictly followed to 
avoid early marriages and subsequent ad-
olescent pregnancy.

Limitation of the study

The study has few limitations. Firstly, 
the study was solely based on NFHS-3 
and NFHS-4 state reports and not the 
actual data provided by NFHS. The lat-
ter could have aided in revealing out 
more details of the survey. Secondly, as 
declared by NFHS, the figures of NFHS-
4 and NFHS-3 may not be strictly com-
parable due to differences in sample 
size in each of the states and also due 
to change in number of population with 
a gap of 10 years in between the two 
survey period (NFHS-3: 2005–06 and 
NFHS-4: 2015–16). However, we can 
guess an approximate change in these 
two survey report provided by NFHS-3 
and NFHS-4 by using some statistical 
test. We can also notice whether the 

trend is positive or negative in each key 
indicator while moving from NFHS-3 
to NFHS-4. Thirdly, keeping in mind 
the length of the manuscript, the study 
could not include all the indicators re-
lated to maternal health. However, the 
study has attempted to highlight the im-
portant indicators relevant to the topic.
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