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Abstract

Introduction Stillbirth is a global health problem having many emotional, social and economic consequences. India has the
largest number of stillbirths per year in the world.

Objective The objective of this study is to review the causes of stillbirth and classify the causes into maternal, foetal and
placental causes and further classify causes by relevant condition at death (ReCoDe) classification. We intend to observe
the causes of and demographic factors contributing to the burden of stillbirths. Using this data, the areas of action can be
identified and measures can be formulated to reduce a significant number of perinatal mortalities.

Methodology This is an observational study of data collected over one year (January 2019-December 2019) from a tertiary
care centre in Mumbai, India. The maternal demographic characteristics and causes of stillbirth were studied. The causes of
stillbirths were classified into maternal, foetal and placental causes and relevant condition at death (ReCoDe) classification
[1].

Results A total of 9074 babies were delivered during this period. There were 275 stillbirths in this year (SBR 30.3 per 1000
total births). Majority of the mothers were in the age group of 26-30 years (32.7%). Almost all the mothers (98.5%) were
from urban areas. As per the modified Kuppuswamy classification for urban India, 195 (71.79%) belonged to the upper lower
class. 31.2% were primigravidae, and 54.8% had 3 or more antenatal visits. Maternal conditions (pre-eclampsia, diabetes,
pre-existing medical disorders) as a group were the cause of maximum number (42%) of stillbirths either directly or as a
contributory risk factor. 78% of the stillbirths occurred in the antepartum period. Ours being a referral centre, 65% sub-
jects in the study were referred to us from other peripheral hospitals. 53.8% of the stillborn babies were male. 58.9% were
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macerated stillbirths. According to the ReCoDe classification, hypertensive disease in pregnancy was the most common
cause of stillbirths (76) followed by foetal growth restriction (30).

Conclusion Most of the stillbirths in this study were due to maternal medical conditions. Out of these conditions, hypertensive
disorders of pregnancy and its consequences were the most common (66.08%). Better regulation of the private healthcare
sector, provision of healthcare providers and better equipments in peripheral health centres and a well-chalked out referral
system will contribute to reduction in the number of preventable stillbirths. Regular facility-based stillbirth review meetings
and healthcare provider accountability would also help to reduce the burden of this silent epidemic as well as reach the goal

of a “single-digit” stillbirth rate by the year 2030.

Keywords Stillbirth - Classification of stillbirth - ReCoDe classification

Introduction

The annual estimated rate of stillbirth worldwide is 2.6
million per year [2]. Low- and middle-income countries
contribute to 98% of these stillbirths, thus coming to be
known as the “silent epidemic” in these countries. In
addition to this, the bereavement care in these countries
is often neglected. Focussed interventions are needed to
reduce this burden of stillbirth. Indeed, one of the first
steps towards targeted interventions is the complete report-
ing of data regarding where (healthcare facility or the
community), when (antepartum or intrapartum) and why
(causes, risk factors and contributing factors) due to which
the stillbirth occurred.

The health status of a population can be assessed by the
stillbirth rate. It truly reflects the quality of antenatal and
intrapartum care received by women in the community.
India’s stillbirth rate as estimated by WHO is 22 per 1000
total births. It ranks highest in the world in terms of absolute
number of stillbirths [3]. The need to improve pregnancy
care and to promote institutional deliveries in high-risk
groups has been recognised by the Government of India.
One of the goals of the “India Newborn Action Plan” is to
‘reduce stillbirths to < 10 per 1000 births by 2030°.

Aims and Objectives

The objective of this study is to review the causes of still-
birth and classify the causes into maternal, foetal, placental
causes and by ReCoDe classification system [1]. We intend
to observe the causes of and demographic factors contribut-
ing to the burden of stillbirths. Using this data, the areas of
action can be identified and measures can be formulated to
reduce a significant number of perinatal mortalities.

This study aims to determine the causes and contributing
factors in the occurrence of stillbirths over a period of one
year in a tertiary care centre in central Mumbai, India. By
knowing these factors, the designing of a prevention strategy
will be facilitated.
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Methodology

This is an observational study conducted at a tertiary care
centre in Mumbai, India. The definition of stillbirth used
was baby born with no signs of life at or after 20 weeks
gestation or more than 500 g weight (CDC definition of
stillbirth). WHO definition for international comparison
is a baby born with no signs of life at or after 28 weeks
gestation.

All the stillbirths occurring in the period from 1 Janu-
ary 2019 to 31 December 2019 were included in the study.

Our study was conducted over a period of one year (1
January 2019-31 December 2019), taking into account all
the stillbirths occurring during this period. The patients
who were admitted in the antenatal ward either in emer-
gency or from the outpatient department were interviewed
for a detailed history, demographic details and obstetric
history was noted. The labour management details were
recorded. Data was collected from the patients at the time
of admission by history taking and scrutinising antena-
tal records and transfer summary (if any) at the time of
admission and during hospital stay. After the birth of
the still born, it was examined externally to look for evi-
dences of maceration and was then classified as a macer-
ated or a fresh stillbirth. Gender of the baby, birth weight
and gestational age were recorded in a standard format
(Figs. 1, 2). A probable cause of death was assigned. All
these data were reviewed with a panel of experts from the
Obstetrics-Gynaecology and Neonatology departments
in our hospital. Lapses in care, if any, were noted down,
and the healthcare workers were given suggestions to pre-
vent the occurence of stillbirths. Following details were
collected—maternal demographic details (age, place of
residence, socioeconomic status, education), obstetric his-
tory (parity, place of antenatal care registration, number of
antenatal visits, history of any prior pregnancy losses) and
probable cause and time of stillbirth (antenatal or intrapar-
tum). The most relevant condition at death was taken into
account in cases where the cause was multifactorial. The
data was collected and tabulated.
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Fig. 1 Birth weights of the
stillbirths
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As this is qualitative data, all the results have been men-
tioned in percentages. To find out the most common cause
of stillbirth, the percentage of causes of stillbirth have been
compared with each other.

Results

Salient features of the study: this is an observational study
of data collected over one year (January 2019-December
2019) in a tertiary care Hospital in Mumbai. A total of
9074 babies were delivered during this period. There were
a total of 275 stillbirths in this year (SBR 30.3 per 1000 total
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births). As there were three pairs of stillborn twins, hence,
demographic data of 272 mothers have been analysed.

Demographic details (Table 1): when the age distribution
of mothers who delivered stillborn babies were studied it
was noted that 128 subjects (47%) were in the age group of
18-25 years. 89 subjects were in the age group 26-30 years.
The number of subjects in the age groups 31-35 years and
more than 35 years were 40 and 15, respectively.

When we studied the place of residence, it was noted that
268 out of 272 subjects resided in urban areas. Out of these
268 subjects from urban areas, 212 were slum dwellers. All
the 4 subjects from rural areas were referred to our centre
along the referral linkage system.
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Table 1 Demographic details

A. Age of the patient

Number of
patients (%)

Age of the patient (in years)

18-25 128 (47)
26-30 89 (32.7)
31-35 40 (14.7)
>35 15 (5.5)
B. Residential area

Residential area Number of

patients (%)

Urban 268 (98.5)
Peri-urban and rural 4(1.5)
C. Patient’s education
Education Number of
patients (%)
Tlliterate 97 (35.66)
School dropouts before class 3 13 (4.77)
Primary 83 (30.52)
Secondary 53 (19.48)
Higher secondary 19 (6.99)
Graduate 7 (2.58)
Postgraduate 0 (0)
D. Socioeconomic status
Lower 6 (2.19%)
Upper Lower 195 (71.79)
Lower Middle 68 (24.9)
Upper Middle 3(1.09)

When we studied educational qualifications of moth-
ers, we noted that 97 subjects (35.66%) were illiterate, 13
(4.77%) were school dropouts before class 3. 83 subjects
(30.52%) had completed primary education and 53 subjects
(19.48%) had completed secondary education. 19 study sub-
jects (6.99%) had completed higher secondary education (up
to class 12) and 7 subjects (2.58%) had graduate degrees.

As per the modified Kuppuswamy classification for urban
India, six mothers (2.19%) belonged to the lower class, 195
(71.79%) belonged to the upper lower class, 68 (24.9%) to
the lower middle class and three (1.09%) belonged to upper
middle class. 31.2% were primigravidae and 54.8% had 3 or
more antenatal visits.

Obstetric History (Table 2)

The obstetric data were broadly divided into gravida status,
antenatal registration and visits and previous pregnancy loss.
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Out of the total 272 subjects, 85 were primigravida.
70 subjects were in their second pregnancy at the time
of this study, 66 and 37 patients were in their third and
fourth pregnancies, respectively. 14 patients were gravida
5 and above.

Seventy-three subjects (26.8%) were registered at our
centre for antenatal care. One hundred and seventy-seven
subjects (65.07%) were referred to us from other centres
for various reasons. There were 22 subjects (8%) who were
unregistered and unimmunised in the current pregnancy.

123 subjects (45 %) had less than 3 antenatal vis-
its throughout the course of the current pregnancy. The
remaining 149 subjects (55%) had the recommended 3 or
more antenatal outpatient visits.

Fifty-five patients (20.22%) had history of previous
pregnancy loss. 0.3 (1.1%) of the study subjects had pre-
vious late neonatal deaths. 45 subjects (16.5%) had a still-
birth of > 28 weeks gestation in the past. Five subjects
had one or more first-trimester losses, and two subjects
had both—a first-trimester pregnancy loss and a stillbirth,
respectively.

Baby details (Table 3)

Out of the 275 still-born babies, 148 were male, and 125
were females. There were two babies with ambiguous
genitalia. Among the stillbirths, 162 were macerated still-
births, and 113 were fresh stillbirths.

Of 275 stillbirths we noted that 70 [26%] babies weighed
in between 1000 and 1499 g. 64 babies [23%] weighed less
than 999 g. 49 babies [18%] and 48 babies [17%] weighed
between 1500 and 1999 g and 2000 and 2499 g, respectively.
21 babies [8%] weighed between 2500 and 2999 g. 14 babies
[5%] and 8 babies [3%] weighed between 3000 and 3499 g
and 3500 and 3999 g, respectively.

Probable cause and time of stillbirth is as follows
(Figs. 3,4, 5, 6,7, 8) Out of total 275 stillborn babies, 61
[22%] had loss of foetal heart sounds (FHS) during labour
(intrapartum). 57 of these mothers were referred to our cen-
tre in labour, and one of the contributing factors to the still-
birth was a delay in referral to a tertiary centre. There was a
considerable overlap in causes of stillbirth in this study. The
single most significant contributory factor has been taken
into account in this study. 115 stillbirths [42%] were attrib-
utable to maternal causes, 84 cases [31%] to foetal causes
and 56 cases [20%] were attributable to placental, cord and
liquor abnormalities.

Out of 115 maternal causes in 76 subjects, the stillbirth
could be attributed to hypertensive disorders of pregnancy
and its consequences, 34 cases to other medical disorders
and there were 5 miscellaneous causes (Figs. 3, 4, 5, 6).
34 mothers had severe pre-existing medical conditions,
and there were 4 maternal mortalities among this group.



Causes and Demographic Factors Affecting Stillbirth

229

Table 2 Obstetric history

A. Gravida status

Gravida status

Number of patients (%)

Gl
G2
G3
G4
G5

85 (31.2)
70 (25.7)
66 (24.3)
37 (13.6)
14 (5.1)

B. Place of ANC registration

Place of ANC registration

Number of patients (%)

Our Hospital
Other hospitals
Unregistered

73 (26.8)
177 (65)
22(8)

C. Number of antenatal visits

Number of antenatal visits

Number of patients (%)

<3
>3

123 (45.2)
149 (54.8)

D. History of previous pregnancy losses

Previous pregnancy losses

Number of patients (%)

First-trimester miscarriage

Stillbirth

First-trimester miscarriage + stillbirth
Late neonatal death

5(1.8)
45 (16.5)
2(0.7)
3(1.1)

Diabetes was seen in 11 mothers of stillborn babies as the
primary contributing factor. Severe anaemia was seen in
four mothers in this group. There was no maternal mor-
tality among the anaemic mothers. There were 84 cases
[31%] attributable to foetal causes (Fig. 7). Prematurity
as a cause of stillbirths was seen in 11 cases. 25 still-born
babies had structural malformations that were not compat-
ible with life. There was one abdominal pregnancy and two
cases of twin-to-twin transfusion syndrome. 18 subjects

Table 3 Baby details

A. Sex of the stillborn baby

Sex of baby Number of babies (%)
Male 148 (53.8)

Female 125 (45.4)
Ambiguous 2 (0.8)

B. Type of stillbirth

Type of stillbirth Number of babies (%)
Macerated 162 (58.9)
Fresh 113 (41.1)

showed evidence of meconium aspiration in the babies. 56
cases [20%] were attributable to placental, cord and liquor
abnormalities (Fig. 8). In 20 cases, no particular cause of
stillbirth could be identified. The causes have been tabu-
lated in the ReCoDe system (Table 4). According to the
ReCoDe classification, hypertensive disease in pregnancy
was the most common cause of stillbirths (76) followed by
foetal growth restriction (30).

Discussion

Globally, India ranks first in the absolute number of still-
births [3]. 98% of the last trimester stillbirths occur in low-
and middle-income countries. For the planning of effective
prevention programmes at the national and international
level, the proper reporting and analysis of data from these
countries are essential. This study aims to determine the
causes and contributing factors in the occurrence of still-
births over a period of one year in a tertiary care centre
in central Mumbai, India. By knowing these factors, the
designing of a prevention strategy will be facilitated.

The stillbirth rate calculated for this period in our cen-
tre was 30.3 per 1000 total births. Out of the 275 still-
born babies, 148 were male, and 125 were females. There
were two babies with ambiguous genitalia. Among the
stillbirths, 162 were macerated stillbirths, and 113 were
fresh stillbirths. In a study conducted in Chandigarh [4] by
Newtonraj et al. to identify causes and risk factors leading
to stillbirths, it was found that there were 68% antepartum
and 32% intrapartum causes of stillbirth. In our study also,
77.8% had an antenatal cause of stillbirth and 22.2% had
an intrapartum cause. The observed stillbirth rate in the
study conducted in Chandigarh [4] by Newtonraj et al. was
16/1000 births. 60% stillbirths had an intrapartum cause
(fresh stillbirths), and 40% stillbirths had an antepartum
cause (macerated) in a study conducted by B Sharma et al.
[5]. They noted that in the decade from 2007 to 2016, SBR
ranged from 62.4 to 73.6/1000 total births. The average
SBR in their study was 67.9/1000 births.

In sub-Saharan Africa, 1563 stillbirths were studied by
Mamuda Aminu et al. They observed a stillbirth rate of
118.1 in Sierra Leone, 38.8 in Kenya, 34.7 in Zimbabwe
and 20.3 in Malawi per 1000 births. 50.7% of all stillbirths
in this study had an intrapartum cause [6].

Different states in India show a wide variation in their
stillbirth rates [3, 7-13]. By the year 2030, the India New-
born Action Plan aims to end preventable neonatal deaths
and stillbirths. Surveillance system of each state can provide
better information so that better prevention programmes can
be formulated.

A prospective study using “verbal autopsy” [11] to clas-
sify causes of stillbirths and early neonatal deaths was
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conducted in an urban slum settlement in Mumbai over a
period of two years. They found that overall, the maximum
delays were said to be after arriving at the health facility.
These delays were resulting from referral from one institu-
tion to another. They were also attributed to a delay at the
patient or caregiver level in failure to recognise symptoms
or their severity. In this study, it was concluded that clear
protocols are needed for transfer at each level. Rapid iden-
tification of health problems and proper communication
between the health care facilities was also emphasised. In
our study, 73 subjects (26.8%) were registered at our centre
for antenatal care. 177 subjects (65.07%) were referred to
us from other centres for various reasons. There were 22
subjects (8%) who were unregistered and unimmunised in
the current pregnancy. 45% (123 subjects) had less than 3
antenatal visits in the current pregnancy. The remaining 149

Fig.3 Causes of stillbirth

subjects (55%) had the recommended 3 or more antenatal
outpatient visits.

In our study, out of the total 272 subjects, 85 were primi-
gravida. 70 subjects were in their second pregnancy at the
time of this study, 66 and 37 patients were in their third and
fourth pregnancies, respectively. 14 patients were gravida
5 and above.

Sharma et al. observed that out of 51,552 total births in
their study, 29,149 women (56%) were booked, and the rest
were unbooked or inadequately booked with fewer than
four antenatal visits. Most of these mothers were referrals
and unbooked cases (83.9%) had no foetal heart sounds on
admission. Of the unbooked cases, 13.8% women delivered
stillborn babies, whereas the rate in booked cases was 2%
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Fig.5 Hypertensive disorders in
pregnancy and its consequences
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In our study out of total 275 stillborn babies, 61 [22%]
had loss of foetal heart sounds (FHS) during labour (intra-
partum). 57 of these mothers were referred to our centre in
labour, and one of the contributing factors to the stillbirth
was a delay in referral to a tertiary centre. There was a con-
siderable overlap in causes of stillbirth in this study. The
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single most significant contributory factor has been taken
into account in this study. 115 stillbirths [42%] were attrib-
utable to maternal causes, 84 cases [31%] to foetal causes,
and 56 cases [20%] were attributable to placental, cord and
liquor abnormalities.
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Fig.7 Foetal causes
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Out of 115 maternal causes in 76 subjects, the stillbirth
could be attributed to hypertensive disorders of pregnancy
and its consequences (19 cases with severe pre-eclampsia,
18 cases with abruptio placentae, 11 had intrauterine growth
restriction and Doppler changes suggestive of fetoplacen-
tal insufficiency). There were eight patients with HELLP
syndrome and abruptio placenta and eight cases with

@ Springer

pre-eclampsia and associated diabetes mellitus. Eclampsia
was noted in five cases. Cardiac disease with superimposed
pre-eclampsia was seen in two mothers. Chronic hyper-
tension with superimposed pre-eclampsia was present in
two cases. There was one case each of chronic hyperten-
sion with abruptio placenta, pre-eclampsia with cholesta-
sis and pre-eclampsia with anaemia and MODS, 34 cases
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Table 4 The ReCoDe classification

Group Description Number
Group A: Foetal Lethal congenital anomaly 25
Infection 1
Non-immune hydrops 3
Isoimmunisation 2
Fetomaternal haemorrhage 0
Twin-twin transfusion 2
Foetal growth restriction 30
Group B: Umbilical cord  Prolapse 2
Constricting loop or knot 5
Velamentous insertion
Other 0
Group C: Placenta Abruptio 20
Previa 6
Vasa previa 0
Placental insufficiency 11
Other 18
Group D: Amniotic Fluid Chorioamnionitis 5
Oligohydramnios 1
Polyhydramnios 6
Other 0
Group E: Uterus Rupture 0
Uterine anomaly 0
Other 0
Group F: Mother Diabetes 11
Thyroid diseases 0
Essential hypertension 2
Hypertensive disease in preg- 76
nancy
Lupus or Antiphospholipid 0
syndrome
Cholestasis 1
Drug misuse
Other 9
Group G: Intrapartum Asphyxia 19
Birth Trauma 0
Group H: Trauma External 0
Iatrogenic 0

Group I: Unclassified No relevant condition identified 20

No information available 0

were attributable to other medical disorders, and there were
five miscellaneous causes (Figs. 3, 4, 5, 6). 34 mothers had
severe pre-existing medical conditions, and there were 4
maternal mortalities among this group. The medical dis-
orders were as follows: diabetes was seen in 11 mothers of
stillborn babies as the primary contributing factor. Severe
anaemia was seen in four mothers of this group. There was
no maternal mortality among the anaemic mothers. Five

mothers had fever preceding the stillbirth, three cases had
hepatic, renal and cardiac diseases (total 9). There was one
case each of maternal dengue, altered sensorium and malig-
nant common bile duct stricture. There were 84 cases [31%]
attributable to foetal causes (Fig. 7). Prematurity as a cause
of stillbirths was seen in 11 cases. 25 still-born babies had
structural malformations that were not compatible with life.
30 foetuses had foetal growth restriction. Seven babies had
evidence of foetal distress. Six mothers claimed perceiving
decreased foetal movements prior to labour. There were three
cases of hydrops foetalis and two cases of Rh isoimmunisa-
tion. There was one abdominal pregnancy and two cases
of twin-to-twin transfusion syndrome. 18 subjects showed
evidence of meconium aspiration in the babies. 56 cases
[20%] were attributable to placental, cord and liquor abnor-
malities (Fig. 8). Among these, the maximum cases were
of abruptio placentae and meconium-stained amniotic fluid
(20 and 18, respectively). Six patients had polyhydramnios
with preterm premature rupture of membranes (PPROM).
There were a total of six cases of placenta previa, three of
which had associated abruptio placentae. Two patients had
prolapse of the umbilical cord. One patient had severe oli-
gohydramnios as the contributory cause for stillbirth. In 20
cases, no particular cause of stillbirth could be identified.
Mamuda Aminu et al. observed that in sub-Saharan Africa
the cause of deaths included: asphyxia (18.5-37.4%), pla-
cental disorders (8.4-15.1%), maternal hypertensive dis-
orders (5.1-13.6%), infections (4.3-9.0%), cord problems
(3.3-6.5%), and ruptured uterus due to obstructed labour
(2.6-6.1%). The cause was unknown in 17.9-26.0% of cases
[6]. In a study done in Chandigarh, antepartum causes were
more common (68%) than intrapartum causes (32%) [4].
Among maternal conditions, hypertension (18.2%) and cho-
rioamnionitis (13.8%), and among foetal conditions, growth
restriction (19.9%) and congenital anomalies (18.8%) were
the leading causes. In about half of the stillbirths foetal
(48%) and maternal (44.7%) causes were unidentifiable. Risk
factors for stillbirths were: higher maternal age (aOR 1.1,
95%CI 1.0-1.2), vaginal delivery (aOR 8.1, 95%CI 2.6-26),
induced labour (aOR 2.6, 95%CI 1.5-4.5), green or light
brown liquor (aOR 2.0, 95%CI 1.1-3.8), preterm delivery
(aOR 6.4, 95%CI 3.7-11) and smaller household size (aOR
1.2,95% CI 1.1-1.3) [6]. A Southern Indian study by Kal-
lur Sailaja Devi classified the causes of stillbirth by Recode
classification. Foetal growth disorders were the leading
cause of death in 123(28.2%) followed by hypertensive dis-
orders in pregnancy in 67(15.3%) and unexplained stillbirths
in 56(12.8%) which is similar to our study [14].

In our study, according to the ReCoDe classification,
hypertensive disease in pregnancy was the most common
cause of stillbirth (76) followed by foetal growth restriction
(30).
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Conclusion

Most of the stillbirths in this study were due to maternal
medical conditions. Out of these conditions, hypertensive
disorders of pregnancy and its consequences were the most
common (66.08%). Majority of the mothers were in the
age group of 26-30 years (32.7%). Almost all the mothers
(98.5%) were from urban areas. 31.2% were primigravidae,
and 54.8% had 3 or more antenatal visits.

In the overcrowded urban areas of Mumbai, it is neces-
sary to not just find a healthcare provider, but also continue
regular follow up and early identification of symptoms and
complications of various illnesses. A good family support
for an antenatal mother is also essential as most of the times
the decision of the point at which health care is to be sought
is taken by one of her family members. Utilising commu-
nity healthcare workers (CHWs) in the delivery of antenatal
care and counselling and better nutrition of mothers in the
antenatal period has benefit in reducing adverse outcomes
of pregnancy like stillbirths [15].

Better regulation of the private healthcare sector like
building public—private partnerships to provide emergency
obstetric care and financial incentives for promoting utili-
sation of antenatal services will be of benefit in early diag-
nosis and management of medical disorders in pregnancy
[15]. Provision of better equipment’s in peripheral health
centres with healthcare providers and a well-chalked out
referral system will contribute to reduction in the number
of preventable stillbirths. Regular facility-based stillbirth
review meetings and healthcare provider accountability
would also help to reduce the burden of this silent epi-
demic. To reach the goal of a “single-digit” stillbirth rate
by the year 2030, the WHO and UNICEF have chalked out
a comprehensive, multi-partner initiative, the “Every New-
born Action Plan” (ENAP) which has goals set for reducing
stillbirths and preventable neonatal mortalities [16].
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