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Abstract

Background Pregnancy outcome is an important health indicator of the quality of maternal health. Adverse
pregnancy outcomes is a major public health problem, which can lead to poor maternal and neonatal outcomes. This
study investigates the trends in pregnancy outcomes prevalent during 2015-2021 in Indian women.

Methods The study analysed the data presented in the fourth (2015-16) and fifth (2019-21) rounds of National Family
Health Survey (NFHS). The absolute and relative changes in the birth outcomes of last pregnancy during the five years
preceding the surveys were estimated using data collected from 195,470 women in NFHS-4 and from 255,549 women
in NFHS-5.

Results Livebirth decreased by 1.3 points (90.2% vs. 88.9%), and nearly half of the Indian states/UTs (n=17/36) had
lower than the national average of livebirth (88.9%) reported during 2019-21. A higher proportion of pregnancy
loss was noted, particularly miscarriages increased in both urban (6.4% vs. 8.5%) and rural areas (5.3% vs. 6.9%),

and stillbirth increased by 28.6% (0.7% vs. 0.9%). The number of abortions decreased (3.4% vs. 2.9%) among Indian
women. Nearly half of the abortions were due to unplanned pregnancies (47.6%) and more than one-fourth (26.9%)
of abortions were performed by self. Abortions among adolescent women in Telangana was eleven times higher
during 2019-21 as compared to 2015-16 (8.0% vs. 0.7%).

Conclusion Our study presents evidence of a decrease in the livebirth and an increase in the frequency of
miscarriage and stillbirth among Indian women during 2015-2021. This study emphasises that there is a need of
regional-specific, comprehensive and quality maternal healthcare programs for improving livebirth among Indian
women.
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Background

Better maternal health and pregnancy outcomes are
significant public health priorities. Adverse pregnancy
outcomes such as miscarriage, stillbirth and abortion
reflect poor maternal health indicators. Antenatal care
(ANC) and institutional delivery are the most impor-
tant strategies to reduce the higher risk of maternal and
fetal complications and deaths. The risk of maternal and
neonatal deaths due to complications of pregnancy and
childbirth is higher in the low-middle income countries
(LMICs) [1]. In India too, approximately 44,000 women
die from pregnancy-related complications every year
[2]. To improve pregnant women’s health and pregnancy
outcomes, the Government of India (Gol) has initiated
various programs like Janani Suraksha Yojana-2005
(3], Dakshata implementation package-2015 [4], Prad-
han Mantri Surakshit Matritva Abhiyan-2016 [2],
Pradhan Mantri Matru Vandana Yojna-2017 [5], and
LaQshya-2017 [6] to provide a quality of free antenatal
check-ups and care during delivery, identify high-risk
pregnancies and provide cash incentives.

Miscarriage and stillbirth are the most common natu-
ral pregnancy losses, which affects the mother’s physical
and psychosocial well-being [7]. Maternal age, abnormal
parental genetic makeup, infections, hormonal imbal-
ances, uterine dysfunctions, comorbidities, and lifestyle
factors are the attributable risk for higher pregnancy loss,
however the cause of miscarriage remains unknown [8].
Patki et al. reported higher prevalence (32%) of spontane-
ous miscarriages among Indian women in 2016 [9].

India is one of six countries that share half of the global
burden of stillbirth [10]. Almost one-third of stillbirth
remain unexplained, and two-thirds of cases are reported
to be caused by infection in the placenta or umbilical
cord, high blood pressure, birth defects, or poor nutrition
[8]. To reduce the existing stillbirth rate to 10 per 1000
births by 2030, the Indian New-born Action Plan was
implemented in 2014 [11]. There was a substantial reduc-
tion in stillbirth rate from 29.6 to 13.9 per 1000 total
births during 2000-2019 [10]. The prevalence of stillbirth
(4.2 to 14.8) was reported to be widely variable across
the Indian states [12]. In recently published study by
McClure et al., the major causes of stillbirth were hyper-
tensive diseases (36%), followed by severe anaemia (11%)
in Indian and Pakistani population [13]. The authors also
reported the maternal and fetal vascular malperfusion in
47% stillbirth as primary placental causes. Intrauterine
hypoxia was reported in 72% stillbirth as primary fetal
cause of stillbirth [13]. While there has been an improve-
ment in reducing the burden of stillbirth, the pace of this
reduction has been slow. This may be partly attributed to
the less priority given to stillbirth reduction in national
programs. Limited availability of accurate, complete,
and actionable information on stillbirth, particularly in
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high-burden areas, also contributes to slow progress in
reducing stillbirth [14, 15].

Unplanned pregnancies are the main reason for seek-
ing abortions [16]. A study estimated that around
15.6 million abortions occurred in India in 2015 [17],
and unsafe abortions contribute to 10 to 13% of maternal
mortality [18]. Nearly half of the unintended pregnancies
ended with abortions and mostly were unsafe [17]. Sev-
eral factors including socio-cultural barriers contribute
to women opting for abortions at outside the healthcare
settings. Considering the present needs, the Medical Ter-
mination of Pregnancy (Amendment) Act — 2021 allows
universal access to reproductive health services, pro-
viding comprehensive abortion care and increasing the
upper gestation time limit up to 20 weeks [19]. The study
assessed the trends and patterns of pregnancy outcomes
across different Indian states and union territories (UTs),
considering that several initiatives have been undertaken
by the Gol in the last decade to improve maternal health
and pregnancy outcomes. It was envisaged that this anal-
ysis will directly reflect the impact of various initiatives
and also highlight the areas that warrant more efforts
towards better maternal healthcare.

Methods

Data source and study population

This study was conducted using the nationally repre-
sentative households survey data of the National Family
Health Survey (NFHS) round fourth (2015-16) and fifth
(2019-21). Both surveys used probability proportion-
ate sampling, and the methods and data collection tools
were published elsewhere [16, 20]. Birth outcomes of
last pregnancies among women aged 15-49 years dur-
ing the five years preceding the survey were considered
for analysis. NFHS-4 provides pregnancy outcome data
of 1,95,470 women conducted in 29 Indian states and 6
UTs. Recently published NFHS-5 provides pregnancy
outcome data of 2,55,549 women conducted in 28 states
and 8 UTs. Jammu & Kashmir (J&K) state was divided
into two UTs J&K and Ladakh in 2019. The NFHS-4 data
for J&K represents both Jammu & Kashmir and Ladakh
UTs. Similarly, data of Dadra & Nagar Haveli, and Daman
& Diu were reported as one UT during NFHS-5, so we
calculated the proportion using the sample size and
given proportion of both UTs of pregnancy outcomes in
NFHS-4.

Pregnancy outcome measures

Livebirth is defined as a child born alive. Pregnancy loss
refers to pregnancy ending in a non-livebirth due to mis-
carriage, stillbirth, or abortion. Miscarriage is defined as
a pregnancy ended early and involuntarily. Spontaneous
abortion or miscarriage refers to fetal death in the womb
before 20 weeks of gestation. Stillbirth is defined as birth
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of a child with no signs of life or fetal demise occurring at
the gestation of 28 weeks or later. Abortion is defined as
voluntary termination of pregnancy [16].

Data analysis

Data were extracted from the national and state/UTs-
reports of NFHS-4 and NFHS-5. Data of pregnancy
outcome measures such as livebirth, pregnancy loss,
miscarriage, stillbirth and abortions were reported as
proportion (%). The absolute and relative changes were
computed. Absolute change refers to the change in the
indicator in percentage points i.e. the value of the indi-
cator in NFHS-5 minus that in NFHS-4. Relative change
is the absolute change as a percentage of the value of
NFHS-4. As per the data available in the report of states
and UTs in both surveys, the sub-group analysis was
carried out to understand trends in sociodemographic
characteristics level. The state-wise map based on the
prevalence of the proportion of pregnancy loss was cre-
ated through ArcGIS 10.1 software packages.

Results

Livebirth and pregnancy loss

The proportion of livebirth among Indian women was
90.2% (n=195,470) in 2015-16 and 88.9% (n=255,549)
in 2019-21 (Table 1). Nearly half of the Indian states/
UTs (n=17/36) had lower than the national proportion
of livebirth (88.9%) during 2019-21. A trend towards
higher pregnancy loss (9.8% vs. 11.1%) was observed dur-
ing 2015-21 (Fig. 1). The highest proportion of pregnancy
loss (8.5 points) was reported in the UT of Puducherry
during 2015-21. Among the Indian states/UTs, the low-
est prevalence of livebirth (78.9% vs. 76.8%) and highest
pregnancy loss (21.2% vs. 23.1%) was reported in Mani-
pur. Meghalaya had the lowest proportion of pregnancy
loss (5.9%). However, livebirth in Uttar Pradesh increased
by 2.4 points (84.9% vs. 87.3%) and a higher reduction in
the pregnancy loss (15.1% vs. 12.7%) was recorded during
2015-21 (Table 1). About 20.9 points (11.0% vs. 31.9%)
increased proportion of pregnancy loss was found among
teenage women in Punjab during 2015-21 (Additional file
1).

Miscarriage

The prevalence of miscarriage among Indian women was
7.3% and higher in Manipur (12.3%) in 2019-21. Miscar-
riage increased in both urban (6.4% vs. 8.5%) and rural
(5.3% vs. 6.9%) women during 2015-21. An increas-
ing trend in miscarriage was observed in Puducherry
(3.4% vs. 9.9%) (Table 2). Among teenage women, mis-
carriage was higher in Punjab (23.2%) during 2019-21.
Further, miscarriage increased by 4.3 points proportion
(2.7% vs. 7.0%) in the scheduled caste (SC) category
in Andhra Pradesh followed by 9.6 points proportion
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(3.4% vs. 13.0%) in the scheduled tribes (ST) category in
Tamil Nadu and 2.8 points proportion (6.7% vs. 9.5%) in
other backward class (OBC) category in Haryana during
2015-21 (Additional file 2).

Stillbirth

The prevalence of stillbirth in India was 0.9% during
2019-21 and it relatively increased by 28.6%. About 1.1
points proportion (0.7% vs. 1.8%) of stillbirth increased
in Andaman & Nicobar Islands during 2015-21 (Table 2).
Among different age groups, there was a higher preva-
lence of stillbirth noted among 15-19 years in Madhya
Pradesh (2.0%). Stillbirth prevalence increased by 2.1%
in the age group of women in 20-39 years in Sikkim
and 5.2% in 40—49 years-old women in West Bengal, as
compared with other Indian states/UTs during 2019-21.
The prevalence of stillbirth was higher among women in
rural than urban (0.9% vs. 0.7%), women with no educa-
tion than highly educated (1.1% vs. 0.6%) and in women
belonging to SC than ST and OBC (1.0% vs. 0.8%) catego-
ries observed during 2019-21 (Additional file 3).

Abortion

Overall, the frequency of abortions declined up to 15%
(relative changes) among Indian women during 2015-
21. The prevalence was higher than the national aver-
age (2.9%) in Manipur (10.4%) during 2019-21. On the
other hand, Meghalaya and Mizoram (0.2% each) had
the lowest proportion of abortions in 2019-21. Abortions
increased by 1.9 points proportion (5.1% vs. 7.0%) in Tri-
pura and the highest decline was observed in Chandi-
garh (7.3% vs. 4.2%) during 2015-21 (Table 2). However,
an eleven-fold increase in abortion was noted among
teenage pregnancies in Telangana (0.7% vs. 8.0%) during
2015-21. More abortions were reported in urban women
than in rural (4.0% vs. 2.5%) during 2019-21. (Additional
file 4).

Women undergoing abortion at public health hospitals
in Kerala (20.9% vs. 48.5%) and private health facilities in
Himachal Pradesh sharply increased during 2015-21. In
India, more than half of the abortions were performed
at private health sector (52.4% vs. 52.9%) than in public
health sector (20.2% vs. 20.3%) during 2015-21. Women
performing abortions at home increased by 21 points
proportion (13% vs. 34%) in Punjab and 19.9 points pro-
portion (18.7% vs. 38.6%) in Rajasthan during 2015-21.
About more than half (55.7%) of women in Odisha and
one-quarter (26.2%) of women in India aborted their foe-
tuses at home during 2019-21 (Additional file 5). Half
of the abortions (54.8%) were performed by doctors fol-
lowed by 13.5% by nurses or auxiliary nurse midwives
or lady health visitors and 26.9% by self in India during
2019-21. However, a higher proportion of self-abortions
was noted in Odisha (54.1%) and lower proportion in
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Table 1 Trends in proportion of livebirth and pregnancy loss across the Indian states/UTs during 2015-21 *

States/UTs Number of Livebirth Pregnancy loss

pregnancies

NFHS-4 NFHS-5 NFHS-4 NFHS-5 AC RC States/UTS NFHS-4 NFHS-5 AC RC
Puducherry (PY) NA NA 93.0 84.6 -84 -9.0 PY 7.0 155 85 1214
Andaman & Nicobar Islands  NA NA 943 87.0 -7.3 -7.7 AN 5.7 13.0 73 1281
(AN)
Goa (GA) 376 365 91.2 84.3 -6.9 -76 GA 8.8 15.7 69 784
Haryana (HR) 6060 5504 90.8 86.0 -4.8 -53 TN 7.7 12.5 48 623
Tamil Nadu (TN) 6406 5504 922 87.5 -4.7 -5.1 HR 9.3 139 46 495
Dadra & Nagar Haveliand ~ NA NA 925 883 -4.2 -4.5 DD 76 1.7 4.1 539
Daman & Diu (DD)
Andhra Pradesh (AP) 2324 2187 93.1 89.0 -4.1 -4.4 AP 7.0 109 39 557
Himachal Pradesh (HP) 2403 2255 90.2 86.6 -3.6 -4.0 HP 9.8 134 36 367
Bihar (BR) 17,499 14,427 932 90.6 -26 -2.8 BR 6.8 94 26 382
Odisha (OD) 9699 7653 87.7 85.1 -26 -3.0 TS 7.8 104 26 333
Punjab (PB) 4449 4865 90.5 879 -26 -29 PB 95 12.1 26 274
Sikkim (SK) 947 551 933 90.8 -2.5 -2.7 oD 124 149 25 202
Maharashtra (MH) 7379 7879 90.9 88.4 =25 -2.8 MH 9.1 116 25 275
Karnataka (KA) 6137 6528 945 920 -2.5 -2.6 KA 55 8.0 25 455
Telangana (TS) 1882 5768 922 89.7 -2.5 -2.7 SK 6.7 9.2 25 373
Manipur (MN) 4875 2695 789 76.8 -2.1 -2.7 WB 10.8 12.8 20 185
Madhya Pradesh (MP) 18,021 12,028 93.5 91.6 -19 -2.0 MN 21.2 23.1 19 90
West Bengal (WB) 4782 5233 89.2 87.3 -19 -2.1 MP 6.6 8.3 1.7 258
Uttarakhand (UK) 4617 3385 887 87.1 -1.6 -18 Mz 6.0 7.7 1.7 283
Mizoram (M2) 3516 1796 939 92.3 -16 -1.7 UK 1.4 129 15 132
Guijarat (GJ) 6022 7932 92.0 91.1 -0.9 -1.0 GJ 8.0 89 09 113
Assam (AS) 8995 9922 89.6 88.7 -0.9 -1.0 JH 9.2 10.0 08 87
Jharkhand (JH) 9477 7730 90.7 90.0 -0.7 -0.8 AS 104 1.2 08 7.7
Nagaland (NL) 3218 2072 934 927 -0.7 -0.7 NL 6.6 7.3 0.7 106
Meghalaya (ML) 3189 4511 94.7 94.1 -0.6 -0.6 ML 53 59 06 113
Rajasthan (RJ) 12,590 11,284 90.8 90.2 -0.6 -0.7 RJ 9.2 9.7 05 54
Tripura (TR) 1263 1939 86.6 86.3 -03 -0.3 TR 133 13.7 04 30
Delhi (DL) NA 2676 81.8 81.6 -0.2 -0.2 DL 18.1 184 03 17
Kerala (KL) 2267 2496 904 904 0.0 0.0 KL 9.6 9.6 00 00
Lakshadweep (LD) NA NA 93.6 936 0.0 0.0 LD 6.4 6.3 -0.1 -16
Chandigarh (CH) NA NA 84.8 85.1 03 04 CH 15.1 14.9 -02 -13
Ladakh (LA) NA NA 89.3 89.8 0.5 0.6 LA 106 10.2 -04 -38
Chhattisgarh (CG) 7160 6679 91.1 92.3 12 1.3 CG 8.8 76 -1.2 -136
Jammu & Kashmir (JK) 6313 5041 89.3 91.0 1.7 1.9 K 10.6 9.0 -1.6 -15.1
Arunachal Pradesh (AR) 4121 4957 91.0 93.2 2.2 24 AR 9.0 6.9 -2.1 -233
Uttar Pradesh (UP) 31,079 26,947 84.9 87.3 24 2.8 upP 15.1 12.7 -24 -159
India 195,470 255,549 90.2 88.9 -1.3 -1.4 India 9.8 11.1 1.3 133

*Proportion of birth outcomes of the last pregnancy in the five years preceding the survey of women age 15-49; Pregnancy loss includes miscarriage, stillbirth and

abortion; AC Absolute changes, RC Relative changes; NA Not available

Telangana (4.8%) during 2019-21 (Additional file 6).
Among various reasons for seeking an abortion, the
most commonly reported were unplanned pregnan-
cies (47.6%), health did not permit (11.3%), the last child
being too young (9.7%), and pregnancy complications
(9.1%) during 2019-21. Abortions due to unplanned preg-
nancy (73.5% in Delhi), last child being too young (24.9%
in Chhattisgarh), complications in pregnancy (26.2% in
Punjab), and congenital abnormalities (16% in Kerala)
were higher (Additional file 7).

Discussion

The present study highlights a trend towards decrease
in the proportion of livebirth during 2015-2021. The
proportion of livebirth was 88.9% during 2019-21
among Indian women, which is comparatively lower
than reported in other low-middle income countries
like Ghana (95.1%), Democratic Republic of the Congo
(97.1%), Zambia (99.2%), and Kenya (99.9%) [1] and
higher than the Ethiopian population (84.1%) [21]. The
data from the last two rounds of NFHS showed that
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Fig. 1 Prevalence of pregnancy loss among Indian women during 2015-21. (Note: Proportion of birth outcomes of the last pregnancy in the five years
preceding the survey of women age 15-49; Pregnancy loss includes miscarriage, stillbirth and abortion)

livebirth declined by 1.3 point percent from 2015-16 to
2019-21. Livebirth proportion was lower in seventeen
Indian states/UTs as compared to the national level
in 2019-21. Despite launch of various programs and
schemes by the Gol for improving maternal health and
outcomes, a trend towards the reduction in livebirth
proportion was observed in many states [2-6]. Age at
conception, mode of conception and psychological well-
being during pregnancy are the major determinants of a
livebirth [22]. In addition, other factors such as anemia,
infection, hypertension, hyperglycemia, spousal violence,
and environmental pollution also contribute to high
pregnancy losses [23, 24]. Further inequality of socioeco-
nomic status in urban and rural areas among the Indian
states/UTs might be one of the factors for the reduction
of livebirth rates during 2019-21 [25].

The highest reduction of livebirth among teenage
women was observed in Punjab. A report shows 2.6% of
teenage girls in Punjab became pregnant [20] and also a
higher rate of pregnancy loss was reported in vulnerable
populations [26]. Child marriage could result in teen-
age pregnancy due to social pressure, low education, and
lack of knowledge about sexual and reproductive health.

Teenage pregnancies pose a serious health risk to both
mother and fetus and were also higher risks for miscar-
riage, preterm birth, low birth weight, and intrauterine
growth retardation [27]. The Prohibition of Child Mar-
riage (Amendment) Act, 2021 enables raising women’s
marriage age from 18 to 21 years, which could bring
down the incidence of teenage pregnancies [28]. Reduc-
tion of teenage pregnancy through community awareness
not only improves women’s reproductive health but also
lowers the incidence of miscarriage and stillbirth.

The proportion of pregnancy loss increased by 1.3
points proportion among Indian women. The pregnancy
loss reported in our study (11.1%) during 2019-21, was
higher than Malawi (0.6%), South Africa (2.5%), Uganda
(1.4%) and Zimbabwe (1%) [29]. Higher proportion
of pregnancy loss was noted in some of the states like
Manipur, Odisha, Haryana, Himachal Pradesh, and Tri-
pura during 2019-21. Further, there are states/UTs like
Puducherry, Andaman and Nicobar Islands, Goa, and
larger states like Tamil Nadu and Haryana where preg-
nancy loss increased during 2019-21 as compared to
2015-16. Pregnancy loss can be prevented by increasing
access to high-quality healthcare services in the public
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health sector. Although, the WHO recommends at least
eight ANC visits during pregnancy, only 58% of Indian
mothers received 4 ANC visits during their last child-
birth [16]. Higher frequency of ANC visits is associated
with lower chance of pregnancy loss [12]. Indian women
who had maternal hypertension, antepartum haemor-
rhage, short gestation age, and asphyxia during labor are
reported to experience pregnancy loss [30]. The other risk
factors for pregnancy loss were poor nutrition [31] and
spousal violence, which may cause anxiety and depres-
sion [16]. The prevalence of miscarriage was 73 per 1000
pregnancies and relatively increased by 28.1% among
Indian women. This prevalence was higher than that
reported in neighbouring countries like Pakistan (3.6%)
and Bangladesh (5.8%) [1]. It was higher particularly in
teenage, older, highly educated, and urban women.

Miscarriage leads to a physical risk of bleeding or infec-
tions and a psychological risk of anxiety, depression, and
post-traumatic stress [7]. The known predisposing risk
factors were low body mass index, anemia, overweight
and obesity, hypertension, and diabetes [32] and it was
higher among advanced maternal-aged women [33]
and also in educated urban women [34]. The prevalence
of stillbirth increased from 0.7 to 0.9% among Indian
women, however it was lower than reported in Malawi
(2.3%) and Uganda (3.0%) [29]. Apart from medical fac-
tors, stillbirth is also associated with various social fac-
tors such as vulnerability based on place of residence
[35], and low socioeconomic status [12].

Overall, the reported incidence of abortion decreased
by 15%. It could be the impact of the COVID-19 pan-
demic, which resulted in the disruption of abortion care
services [36]. However, eleven fold higher proportion of
abortion was noted among adolescent women in Telan-
gana. Several abortions are driven by socioeconomic
vulnerability and demographic determinants including
wealth quintiles, maternal age, education, and lack of
awareness on the use of contraceptive methods [18, 37].
A higher prevalence of self-abortion was recorded in
Odisha, Tripura, Arunachal Pradesh, Chhattisgarh and
Bihar, where women with socioeconomic vulnerabil-
ity, hard-to-reach healthcare settings and social stigma
together pose women at higher risk for unsafe abortion
[18]. In India, two-thirds of the population lives in rural
settings, due to inadequate health care and transport
facilities, more abortion-related deaths are reported rural
areas of India [38]. A recent study shows that around 10%
of maternal deaths in India were due to abortions [18].

Our study has few limitations. This study is the com-
pilation of the reports of national and states/UTs, the
unit-level data is not utilized for this study. Some data
for UTs were not available in the report and the cross-
sectional study doesn’t give any causal relationship. Fur-
ther, there were some UTs boundary change during the
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study period, we have used aggregate proportions for
comparison.

Policy recommendations

Increase prevalence of miscarriage in both urban and
rural areas is a matter of concern. The government may
focus in improving the health infrastructure in rural and
underprivileged areas.

The stillbirth rate is an indicator of the quality and
equity of health care. Increased stillbirth leads to the
heavy burden of psychosocial and economic costs to the
family as well as to the country [39]. The government
should ensure respectful maternity services including
bereavement care as majority of the women experience
various psychological symptoms after the death of their
baby. The health system improvement may reduce the
incidence of preventable stillbirth, therefore high qual-
ity antenatal and intrapartum care should be provided
through public health care system in India.

Our study reported nearly half of abortions were due to
unplanned pregnancies. These findings strongly suggest
the need for more research on interventions that improve
the knowledge and practice of providing medical abor-
tion in India. A priority should be given for improv-
ing policies and practices at national and state level to
increase access to comprehensive abortion care and
quality contraceptive services for preventing unplanned
pregnancies.

Conclusion

This study found that the prevalence of miscarriage and
stillbirth increased in many Indian states/UTs during
2015-21. Antenatal health check-ups have gone up but
still, there is evidence of low livebirth in some states/
UTs. Hence, the quality of ANC check-ups needs greater
attention in the health mission programs. Miscarriage
contributes a major share of pregnancy loss. Control-
lable factors such as maternal weight, hypertension, ane-
mia and blood sugar should be paid a greater attention
in prevent miscarriage and stillbirth in India. Although,
abortion rate is low, the major concern is around half of
the abortions are not done by qualified medical profes-
sionals. Prevention of unsafe abortion practices in some
of states requires the highest priority.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512884-023-05470-3.

[ Supplementary Material 1 J

Acknowledgements

The authors express gratitude to the National Family Health Survey, the
Government of India, and the Demographic and Health Surveys (DHS)
Program for accessing the data and reports.


http://dx.doi.org/10.1186/s12884-023-05470-3
http://dx.doi.org/10.1186/s12884-023-05470-3

Kuppusamy et al. BMC Pregnancy and Childbirth (2023) 23:150

Authors’ contributions

PK conceived and designed the study methodology. PK and RKP extracted
and analysed the data. IKC, RKG, and GS contributed to preparation and
revision of the manuscript. All authors read and approved the final manuscript.

Funding
None.

Data availability

The data used for the study is publicly available from the Demographic and
Health Surveys Program (https://dhsprogram.com/Countries/Country-Main.
cfm?ctry_id=57&c=India). However, the dataset(s) supporting the conclusions
of this study is included within the article and its additional files.

Declarations

Ethical approval

This study received ethical approval from the ICMR-NIRRCH (IEC No: D/ICEC/
Sci-35/39/2022 dated 27/04/2022). This study used publically available,
secondary data that was published by the National Family Health Survey, the
Government of India and the Demographic and Health Surveys Program. The
organization has taken consent from the study participants. Therefore, the
consent to participate in our research study is not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 25 November 2022 / Accepted: 24 February 2023
Published online: 08 March 2023

References

1. Alliance for Maternal and Newborn Health Improvement (AMANHI) mortality
study group. Population-ba2sed rates, timing, and causes of maternal deaths,
stillbirths, and neonatal deaths in south Asia and sub-saharan Africa: a multi-
country prospective cohort study. Lancet Glob Health. 2018;6(12):e1297-308.

2. Pradhan Mantri Surakshit Matritva Abhiyan (PMSMA)-2016., Ministry of Health
and Family Welfare, Government of India. https://pmsma.nhp.gov.in/wp-
content/uploads/2016/09/Pradhan_Mantri_Surakshit_Matritva_Abhiyan-2.
pdf, accessed on 8 November 2022.

3. Janani Suraksha Yojana - 2005. National Health Mission. Available from:
https://nhm.gov.in/index1.php?lang=1&level=3&lid=309&sublinkid=841,
accessed on January 29, 2023.

4. DAKSHATA Implementation Package-2015. National Health Mission. Avail-
able from: https://nhm.gov.in/index1.php?lang=18&level=3&sublinkid=838&
lid=449, accessed on January 29, 2023.

5. Pradhan Mantri Matru Vandana Yojana (PMMVY). Scheme Implemetation
Guidelines 2017 https://wcd.nic.in/sites/default/files/PMMVY%20Scheme%20
Implemetation%20Guidelines%20._0.pdf, accessed on 8 November 2022.

6.  LaQshya-Guidelines.pdf. Available from: https://nhm.gov.in/New_
Updates_2018/NHM_Components/RMNCH_MH_Guidelines/LaQshya-
Guidelines.pdf, accessed on January 29, 2023.

7. Shaohua L, Shorey S. Psychosocial interventions on psychological outcomes
of parents with perinatal loss: a systematic review and meta-analysis. Int J
Nurs Stud. 2021;117:103871.

8. Standard Treatment Guidelines. Management of Recurrent Spontaneous
Abortion-2017. http://clinicalestablishments.gov.in/WriteReadData/3361.pdf,
accessed on 8 November 2022.

9. Patki A, Chauhan N. An Epidemiology Study to determine the prevalence
and risk factors Associated with recurrent spontaneous miscarriage in India. J
Obstet Gynaecol India. 2016;66:310-5.

10. A neglected tragedy. The global burden of stillbirths 2020. https.//www.
uniceforg/media/84851/file/UN-IGME-the-global-burden-of-stillbirths-2020.
pdf, accessed on 8 November 2022.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32,

33.

Page 8 of 9

India N. Action Plan — 2014, Ministry of Heath & Family Welfare, Govern-
ment of Indian. http://nhm.gov.in/images/pdf/programmes/inap-final.pdf,
aceessed on 8 November 2022.

Altijani N, Carson C, Choudhury SS, Rani A, Sarma UC, Knight M, et al. Stillbirth
among women in nine states in India: rate and risk factors in study of 886,505
women from the annual health survey. BMJ Open. 2018;8:€022583.

McClure EM, Saleem S, Goudar SS, Tikmani SS, Dhaded SM, Hwang K et al. The
causes of stillbirths in south Asia: results from a prospective study in India
and Pakistan (PURPOSe). Lancet Glob Health. 2022;10(7):e970-e977.

de Bernis L, Kinney MV, Stones W, Ten Hoope-Bender P, Vivio D, Leisher

SH et al. Stillbirths: ending preventable deaths by 2030. Lancet.
2016;387(10019):703-16.

Kiguli J, Kirunda R, Nabaliisa J, Nalwadda CK. Inadequate evidence on still-
births: rethinking public health. Lancet. 2021;398(10302):727-29.

National Family Health Survey (NFHS-5). - India Report. https://dhsprogram.
com/pubs/pdf/FR375/FR375.pdf, accessed on 8 November 2022.

Singh S, Shekhar C, Acharya R, Moore AM, Stillman M, Pradhan MR, et al. The
incidence of abortion and unintended pregnancy in India, 2015. Lancet Glob
Health. 2018;6:2111-20.

Yokoe R, Rowe R, Choudhury SS, Rani A, Zahir F, Nair M. Unsafe abortion and
abortion-related death among 1.8 million women in India. BMJ Glob Health.
2019;4:001491.

The Medical Termination of Pregnancy. (Amendment) Act - 2021. https://
egazette.nic.in/WriteReadData/2021/226130.pdf, accessed on 8 November
2022.

National Family Health Survey (NFHS-4). - India Report. https://dhsprogram.
com/pubs/pdf/FR339/FR339.pdf, accessed on 8 November 2022.

Tadese M, Dagne K, Wubetu AD, Abeway S, Bekele A, Misganaw Kebede W,
Baye Mulu G. Assessment of the adverse pregnancy outcomes and its associ-
ated factors among deliveries at Debre Berhan Comprehensive Specialized
Hospital, Northeast Ethiopia. PLoS One. 2022;17(7):¢0271287.

McMahon CA, Boivin J, Gibson FL, Hammarberg K, Wynter K, Saunders D,

et al. Age at first birth, mode of conception and psychological wellbeing

in pregnancy: findings from the parental age and transition to parenthood
Australia (PATPA) study. Hum Reprod. 2011;26:1389-98.

XueT, Guan T, Geng G, Zhang Q, Zhao Y, Zhu T. Estimation of pregnancy
losses attributable to exposure to ambient fine particles in south Asia: an
epidemiological case-control study. Lancet Planet Health. 2021;5:e15-24.
Padhi BK, Baker KK, Dutta A, Cumming O, Freeman MC, Satpathy R, et al. Risk
of adverse pregnancy outcomes among women practicing poor sanita-
tion in rural India: a Population-Based prospective cohort study. PLOS Med.
2015;12:1001851.

Asaria M, Mazumdar S, Chowdhury S, Mazumdar P, Mukhopadhyay A, Gupta
. Socioeconomic inequality in life expectancy in India. BMJ Glob Health.
2019;4:001445.

Verma P, Swain PK, Singh KK, Khetan M. Count data regression modeling: an
application to spontaneous abortion. Reprod Health. 2020;17(1):106.

Bas EK, Bulbul A, Uslu S, Bas V, Elitok GK, Zubarioglu U. Maternal Characteris-
tics and Obstetric and Neonatal Outcomes of Singleton Pregnancies Among
Adolescents. Med Sci Monit. 2020;26:¢919922-1-€919922-9.

The Prohibition Of Child Marriage. (Amendment)Bill, 2021. https://prsindia.
org/files/bills_acts/bills_parliament/2021/The%20Prohibition%200f%20
Child%20Marriage%20(Amendment)%20Bill,%202021.pdf, accessed on 8
November 2022.

Lokken EM, Mathur A, Bunge KE, Fairlie L, Makanani B, Beigi R, et al. Pooled
prevalence of adverse pregnancy and neonatal outcomes in Malawi,

South Africa, Uganda, and Zimbabwe: results from a systematic review and
Meta-analyses to inform trials of Novel HIV Prevention Interventions during
pregnancy. Front Reprod Health. 2021;3:672446.

Goldenberg R, Saleem S, Goudar S, Silver R, Tikmani S, Guruprasad G, et al.
Preventable stillbirths in India and Pakistan: a prospective, observational
study. BJOG. 2021;128:1762-73.

Marshall NE, Abrams B, Barbour LA, Catalano P, Christian P, Friedman JE, et al.
The importance of nutrition in pregnancy and lactation: lifelong conse-
quences. Am J Obstet Gynecol. 2022;226:607-32.

India State-Level Disease Burden Initiative Malnutrition Collaborators. The
burden of child and maternal malnutrition and trends in its indicators in the
states of India: the global burden of Disease Study 1990-2017. Lancet Child
Adolesc Health. 2019;3(12):855-70.

Vennu V, Abdulrahman TA, Bindawas SM. The prevalence of overweight, obe-
sity, hypertension, and diabetes in India: analysis of the 2015-2016 National
Family Health Survey. Int J Environ Res Public Health. 2019;16:3987.


https://dhsprogram.com/Countries/Country-Main.cfm?ctry_id=57&c=India
https://dhsprogram.com/Countries/Country-Main.cfm?ctry_id=57&c=India
https://pmsma.nhp.gov.in/wp-content/uploads/2016/09/Pradhan_Mantri_Surakshit_Matritva_Abhiyan-2.pdf
https://pmsma.nhp.gov.in/wp-content/uploads/2016/09/Pradhan_Mantri_Surakshit_Matritva_Abhiyan-2.pdf
https://pmsma.nhp.gov.in/wp-content/uploads/2016/09/Pradhan_Mantri_Surakshit_Matritva_Abhiyan-2.pdf
https://nhm.gov.in/index1.php?lang=1&amp;level=3&amp;lid=309&amp;sublinkid=841
https://nhm.gov.in/index1.php?lang=1&amp;level=3&amp;sublinkid=838&amp;lid=449
https://nhm.gov.in/index1.php?lang=1&amp;level=3&amp;sublinkid=838&amp;lid=449
https://wcd.nic.in/sites/default/files/PMMVY%20Scheme%20Implemetation%20Guidelines%20._0.pdf
https://wcd.nic.in/sites/default/files/PMMVY%20Scheme%20Implemetation%20Guidelines%20._0.pdf
https://nhm.gov.in/New_Updates_2018/NHM_Components/RMNCH_MH_Guidelines/LaQshya-Guidelines.pdf
https://nhm.gov.in/New_Updates_2018/NHM_Components/RMNCH_MH_Guidelines/LaQshya-Guidelines.pdf
https://nhm.gov.in/New_Updates_2018/NHM_Components/RMNCH_MH_Guidelines/LaQshya-Guidelines.pdf
http://clinicalestablishments.gov.in/WriteReadData/3361.pdf
https://www.unicef.org/media/84851/file/UN-IGME-the-global-burden-of-stillbirths-2020.pdf
https://www.unicef.org/media/84851/file/UN-IGME-the-global-burden-of-stillbirths-2020.pdf
https://www.unicef.org/media/84851/file/UN-IGME-the-global-burden-of-stillbirths-2020.pdf
http://nhm.gov.in/images/pdf/programmes/inap-final.pdf
https://dhsprogram.com/pubs/pdf/FR375/FR375.pdf
https://dhsprogram.com/pubs/pdf/FR375/FR375.pdf
https://egazette.nic.in/WriteReadData/2021/226130.pdf
https://egazette.nic.in/WriteReadData/2021/226130.pdf
https://dhsprogram.com/pubs/pdf/FR339/FR339.pdf
https://dhsprogram.com/pubs/pdf/FR339/FR339.pdf
https://prsindia.org/files/bills_acts/bills_parliament/2021/The%20Prohibition%20Of%20Child%20Marriage%20(Amendment)%20Bill,%202021.pdf
https://prsindia.org/files/bills_acts/bills_parliament/2021/The%20Prohibition%20Of%20Child%20Marriage%20(Amendment)%20Bill,%202021.pdf
https://prsindia.org/files/bills_acts/bills_parliament/2021/The%20Prohibition%20Of%20Child%20Marriage%20(Amendment)%20Bill,%202021.pdf

Kuppusamy et al. BMC Pregnancy and Childbirth

34.

35.

36.

37.

(2023) 23:150

Gouda J, Prusty RK. Overweight and obesity among women by Economic
Stratum in Urban India. J Health Popul Nutr. 2014;32:79-88.

Busch SLP, Houweling TAJ, Pradhan H, Gope R, Rath S, Kumar A, et al. Socio-
economic inequalities in stillbirth and neonatal mortality rates: evidence

on particularly vulnerable tribal groups in eastern India. Int J Equity Health.
2022;21:61.

Cousins S. COVID-19 has “devastating”effect on women and girls. Lancet.
2020;396:301-2.

Nabhi VRM, Madhuri M, Vijayalakshmi G, Vasantha K, Kavitha K, Uma B. Aware-
ness, attitude and practice of contraception amongst post-partum women in
arural tertiary care hospital, Telangana, India. Int J Reprod Contracept Obstet
Gynecol 2019,9.

38.

39.

Page 9 of 9

Banerjee SK, Andersen K. Exploring the pathways of unsafe abortion in Mad-
hya Pradesh, India. Glob Public Health. 2012;7:882-96.

Ending preventable stillbirths: an executive summary for the lancet’s series.
Jan. 2016.https://www.thelancet.com/pb/assets/raw/Lancet/stories/series/
stillbirths2016-exec-summ.pdf, accessed on 27 January 2023.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.thelancet.com/pb/assets/raw/Lancet/stories/series/stillbirths2016-exec-summ.pdf
https://www.thelancet.com/pb/assets/raw/Lancet/stories/series/stillbirths2016-exec-summ.pdf

	﻿Pregnancy outcomes among Indian women: increased prevalence of miscarriage and stillbirth during 2015–2021
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Data source and study population
	﻿Pregnancy outcome measures
	﻿Data analysis

	﻿Results
	﻿Livebirth and pregnancy loss
	﻿Miscarriage
	﻿Stillbirth
	﻿Abortion

	﻿Discussion
	﻿Policy recommendations

	﻿Conclusion
	﻿References


