
What next in measurement and research?

• Measurement improvement now:
○ Adding questions on sex of stillborn babies and birthweight
should be considered in household surveys.

Key findings (Continued)

○ Increasing birthweight measurement of stillborn babies and
better communication to women, e.g. verbally and through
health cards should be feasible, especially for facility births, and
would increase availability of birthweight data for stillbirths in
surveys but may require addressing existing stigma and
perception around stillbirth.

• Research needed: In order to improve data which can be used to
better inform our understanding and prevention of stillbirth,
research is needed firstly to improve the measurement by care
providers of vital signs and gestational age to correctly identify
stillbirth and reduce misclassification, and vital status in labour to
distinguish between antepartum and intrapartum stillbirths. Barriers
to the communication of this information to women and families
and to survey reporting need then to be understood and addressed.

Background
More than two and a half million third trimester
stillbirths were estimated to occur worldwide in 2015,
half during labour (intrapartum) [1, 2]. Yet most
stillbirths are preventable. For families and from a public
health perspective, preventing these deaths is important,
but targeting actions and driving investment requires
more data [2–6]. Until recently, stillbirths were not
routinely reported or tracked and have received less
global attention than neonatal or child deaths. Whilst
the target for neonatal mortality reduction was included
in the Sustainable Development Goals (SDGs), the
stillbirth target was not. This situation is changing.
Stillbirths are included in the Every Newborn Action
Plan (ENAP), with 194 countries committing at the
World Health Assembly in 2014 to reduce stillbirth to
12 per 1000 births by 2030 [7]. Stillbirth rate is a core
indicator in the monitoring for the Global Strategy for
Women’s, Children’s and Adolescents’ Health and The
United Nations (UN) has committed to produce regular
national and global stillbirth rate estimates alongside
estimates of child mortality [8].
Stillbirths are defined by the International Classification of

Disease (ICD) as a baby born with no signs of life with a
birthweight ≥ 500 g or at ≥ 22weeks of gestation [9]. The
World Health Organization (WHO) recommends that all
stillbirths are counted but late-gestation stillbirths at ≥ 1000
g or ≥ 28weeks only are included in international compari-
sons. ICD-10 used birthweight-based criteria in preference
over gestational-age; however, these two are not equivalent
and in the last two sets of global estimates, gestational age
has been used where possible [1]. Accurate stillbirth rates re-
quire that every birth event is counted, vital status at birth is
known and gestational age or birthweight are available to ac-
curately identify and classify every stillbirth.
Data on stillbirths from low- and middle-income

countries (LMICs) rely predominantly on household sur-
veys, notably Demographic and Health Surveys (DHS),
which are the only large survey platforms to have sys-
temically collected such data. However, concerns have
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Key findings

WHAT IS NEW?

• What was known already: Household surveys remain an important
source of population-based data on stillbirth in low and middle income
countries, but data quality challenges, including omission and misclassi-
fication of events, remain. Few studies have examined survey perform-
ance of relevant parameters necessary for accurate stillbirth data,
notably vital status, gestational age, birthweight and timing of stillbirth.

• What was done: We undertook a population-based survey of 69,
176 women of reproductive age in five countries. We used standard
Demographic and Health Survey (DHS) questions and added new
questions to identify and categorise stillbirths. Focus group discus-
sions with survey respondents explored barriers/enablers to report-
ing birthweight for stillbirths in surveys using an interpretative
paradigm and phenomenology methodology.

What was found in the quantitative data?

• Existing DHS maternity history questions: Completeness was high
(> 99%) for standard DHS questions used to calculate stillbirth rates:
signs of life at birth, gestational age in months and date of the event.

• Additional questions to improve classification of an adverse
pregnancy event as a stillbirth:

○ Signs of life at birth (misclassification between stillbirths and
neonatal deaths): There was a high proportion of discordant
responses between the standard DHS maternity history and
additional questions. Discordant responses were more likely for
babies classified as stillbirths (around 25%) compared with
neonatal deaths (around 3%).

○ Gestational age (misclassification between miscarriages and
stillbirths): Completeness of reporting of gestational age in weeks
for stillbirths (58.1%) was lower than for livebirths (75.4%) and
varied by site.

○ Birthweight (misclassification between miscarriages and stillbirths):
Only 13.2% of stillborn babies were reported as weighed at birth.
Heaping on multiples of 500 g was common (60.2%) and was more
marked for recalled than health card-recorded birthweights.

• Additional questions to improve categorisation of stillbirths:

○ Sex of stillbirth: Most women (93.9%) were able to report the sex
of their stillborn baby.

○ Timing of stillbirth (antepartum versus intrapartum) or congenital
malformations: Most women could report on fetal movements
(92.1%) and skin condition at birth (81.2%) but only 34.6% on the
presence of a heartbeat during labour. At an individual level,
agreement in classification of intrapartum stillbirth status by
question type was very low. The estimated proportion of stillbirths
that were intrapartum varied by question and site. Overall 3.1% of
stillbirths were reported to have a congenital malformation but
women may have found this question difficult to answer—38.3%
of women did not respond or said they did not know.

What was found in the qualitative data?

• Perceived value of birthweight: The perceived value to women of
weighing a stillborn baby varied. The majority of women reported
no perceived value, but a minority thought that it may help
understand why the baby died and prevent recurrence.

• Barriers to reporting birthweight:

○ Healthcare workers were perceived to ignore, and hence not
weigh, stillborn babies. Women who did not perceive the value
of weighing stillborn babies may be unlikely to request a
birthweight, or retain this information.

○ When weighed, birthweight was not always communicated to
the bereaved women, especially if the mother was also sick.



Disaggregating information by sex is needed to track
and close gender gaps; however, no information on the
sex of stillborn babies is currently collected in DHS.
This paper is one of a series from the ‘Every Newborn-

International Network for the Demographic Evaluation
of Populations and their Health’ (EN-INDEPTH) study
in five health and demographic surveillance system
(HDSS) sites in Africa and Asia. This paper addresses
three objectives:

1. Existing DHS maternity history questions: To
describe the use of existing DHS questions for the
capture of stillbirths and calculation of stillbirth
rates (FBH+/FPH).

2. Additional questions: To evaluate new questions
to improve classification and categorisation of
stillbirths including signs of life at birth, gestational
age and birthweight, timing of stillbirth (ante- and
intra-partum), presence of congenital malformations
and sex of the baby.

3. Community perceptions: To undertake qualitative
research on barriers and enablers to reporting
birthweight for stillbirths, and how these affect
measurement in population-based surveys.

Methods
Overall study design and setting
The EN-INDEPTH study involved a cross-sectional,
multi-site survey conducted between July 2017 and Au-
gust 2018, including women aged 15–49 years, and focus
group discussions (FGDs) with women and interviewers
in five HDSS sites: Bandim in Guinea-Bissau, Dabat in
Ethiopia, IgangaMayuge in Uganda, Matlab in Bangladesh
and Kintampo in Ghana (Additional file 1.1). The study
protocol and results of the primary objective to compare
two methods of retrospective recording of pregnancy out-
comes in surveys (with women randomised to FBH+ and
FPH) have been published elsewhere [10, 28].
The EN-INDEPTH study also investigated the per-

formance of existing or modified survey questions to
capture additional pregnancy-related information for a
sub-sample of survey respondents with a birth since 1st
January 2012. The sub-sample included all women with
a neonatal death or pregnancy loss at 5 months or more
regardless of whether their mother was randomised to
receive a FBH+ or a FPH in the first part of the survey
(Additional file 1.2).
Survey data from women and interviewers were

collected on Android tablets using Survey Solutions data
collection and management system [29]. Interviewers
were recruited locally and were familiar with the culture
and dialect of the study area. Following completion of
data collection, data from the five HDSS sites were
anonymised by local HDSS scientists, encrypted and
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been raised regarding the quality of stillbirth data within
surveys [2, 6, 10] and omission of stillbirths and early
neonatal deaths is reported to be common [11, 12].
For more than three decades, DHS used a reproduct-
ive calendar to capture pregnancy outcomes; then, in
the 7th phase of DHS (DHS-7), additional questions
were asked on non-livebirths in the last 5 years after
obtaining the woman’s full live birth history (FBH+)
[13]. From DHS-8, full lifetime pregnancy history
(FPH) is being used in order to better capture still-
births [10, 13].
Reporting vital status at birth requires distinguishing

between very early neonatal deaths and stillbirths, which
can be challenging, even for healthcare providers [14,
15], and women may be even less likely to know or have
reasons for misreporting it [16]. Misclassification
between stillbirths and very early neonatal deaths is
therefore a common challenge [11, 17, 18].
Information on gestational age of stillbirths is

captured in DHS, but birthweight is only asked for
livebirths [19]. Since most surveys collect gestational
age in months, not weeks, a threshold of seven or
more months is used as a proxy for ≥ 28 weeks to
define ‘late gestation stillbirths’. Overall, quality of
survey reported gestational age is considered to be
low [20–22]. Inaccurate assessment of gestational age
may result in misclassification between early and late
gestation stillbirths and earlier pregnancy losses or
miscarriages (Fig. 1). Despite this, little previous
research has assessed gestational age data quality for
stillbirths or the feasibility of asking for gestational
age in weeks. To our knowledge, no previous studies
have examined the feasibility of capturing information
on birthweight for stillbirths in surveys.
In addition, to accurately classify an adverse pregnancy

outcome as a stillbirth, further information on
underlying causes is required to guide programmatic
action to end preventable stillbirths [23–25]. In the
absence of medical certification of the cause of death in
LMICs, verbal autopsy has been the most common
method used to collect such information, including for
stillbirths [18, 25, 26]. Despite the limitations, verbal
autopsy can provide useful information to drive action.
For example, knowing that a high proportion of all
stillbirths are intrapartum could provide further
evidence to support investment in improving access
to high-quality intrapartum monitoring and emer-
gency care. So far, very few national household sur-
veys have conducted verbal autopsies of stillbirths
[27], and the asking of a limited number of questions
regarding the timing of fetal death (antepartum or
intrapartum) and whether or not congenital malfor-
mations in a standard women’s questionnaire has not
yet been assessed.





Fig. 3 Gestational age in months by outcome, overall and by site (n = 66,793)
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baby had a congenital malformation (Additional file 3.13).
45 stillbirths (3.1% of all stillbirths, 5.1% of those with a yes
or no response) were reported as having a malformation,
with 39 having a single isolated malformation, and six
reporting multiple malformations. Over half (53.8%) of
women reporting a single isolated malformation did not
categorise the malformation into one of the five systems
groups asked (Additional file 3.13). Further information on
these were only available in three cases, with the responses
given: ‘The head was heavily damaged and discoloured’, ‘It
seems just like a liver’, ‘damage on the arm’ suggesting that
women may have misunderstood what was meant by
Fig. 4 Gestational age–specific combined stillbirth and early neonatal mort
‘major malformation’. 20.5% of single malformations (n =
8) were reported as spinal defects (neural tube defects) and
are potentially preventable.

Sex of baby
Most women (93.9%) with a late gestation stillbirth were
able to report the sex of their stillborn baby (Fig. 6,
Additional file 3.14). The completeness of reporting of
fetal sex for stillbirths increased with gestational age
from 71.4% at 6 months to 100% at 10 months’ gestation
(p < 0.0001). Only seven stillbirths were reported at 11
months’ gestation with one of unknown sex.
ality rates, 5 sites (n = 66,793)



Overall, 59.6% of stillborn babies with known sex were
male, compared with 62.2% of neonatal deaths and
50.0% of children surviving the neonatal period, with
similar patterns seen across sites (Additional file 3.14).

Objective 3: Community perceptions of reporting
birthweight for stillbirths
Nineteen focus group discussions were undertaken.
Overall, in contrast to the perceived benefits of weighing
a liveborn baby [37], there was variation in the
perceived value in weighing a stillborn baby reported
by women in all sites (Table 6; Additional file 3.15).
The majority of women in all sites discussed
birthweight in the context of the child only, not
considering maternal health, and reported no benefit
in weighing for the dead child:

Since the child is dead and there is nothing else left
for the child, it is not necessary to weigh them
(Woman, Bandim, Guinea-Bissau).

Not relevant [to take a stillbirth’s weight]. It’s already
dead. Why should it be weighed? It just needs to get
buried (Woman, IgangaMayuge, Uganda).

It is not necessary [to take a stillbirth’s weight] be-
cause it is dead, there is no life in it (Woman, Kin-
tampo, Ghana).

However, a minority of women in two sites, Kintampo
and IgangaMayuge, reported that weighing a stillborn
baby had value in helping understand the cause of death
and prevent recurrence:

Fig. 5 Birthweight heaping for stillbirths in EN-INDEPTH survey (n = 161)

Table 4 Birthweight reporting for neonatal deaths, stillbirths and children surviving neonatal period (n = 15,579)

Overall number of
babies includeda

Mother reported
baby weighed at
birth (%)

% of babies
weighed with
reported
birthweight

Overall mean
birthweight (kg)
(95%CI)

Low birthweight n (%)b

Children surviving neonatal period 12,618 58.1 83.5 3.08 (3.06–3.10) 775 (12.7)

Neonatal deaths 1527 45.9 74.5 2.92 (2.83–3.01) 151 (28.9)

Late gestation stillbirths 1027 15.9 87.2 3.26 (3.10–3.43) 29 (20.3)

Early gestation stillbirths 407 6.1 76.0 3.04 (2.39–3.68) 7 (36.8)

Overall stillbirths 1434 13.2 85.7 3.24 (3.07–3.40) 36 (22.2)
aData are missing for 2 children surviving neonatal period, 1 neonatal death, 6 late gestation stillbirth and 3 early gestation stillbirth
bPercentage of babies with a birthweight whose birthweight is <2500 g
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It is important to weigh…[stillbirths] because the
cause of death may not be known…..if they find out
that the baby’s low weight contributed to the death,
that information can be used to educate women
about their diet in order to avoid such problems
(Woman, Kintampo, Ghana).

No, [weighing a stillborn baby will not make us sad]
that will even help to prevent the incident from re-
occurring (Woman, Kintampo, Ghana).

It may be of importance…[if] it was 9 months, it may
be less than a kilogram. Health workers can speculate
that may be the child was affected by illnesses while
still in the womb (Woman, IgangaMayuge, Uganda).

Reported barriers to weighing at birth and reporting of
birthweight for stillbirths were perceived as common for
both home and facility births. In Matlab, mothers
reported that healthcare workers neglected stillborn
babies, ignoring them instead of measuring birthweight.
Mothers attributed this to healthcare workers being
concerned that stillborn babies might adversely impact
on the reputation of the hospital. In Bandim, women
reported that babies who were sick or dead were
frequently removed immediately from the mother’s
Fig. 6 Sex of stillborn babies by gestational age reported in EN-INDEPTH su
presence, with no-one informing them whether the baby
had been weighed, or what the weight was.

After being born, and it was weighed…. the mother
does not have time to see her child because… [he
died] or the child is taken away to an incubator, or
if the mother becomes sick, it is only afterwards that
she can see her child, and from there it is not known
if he was weighed or not. (Woman, Bandim, Guinea-
Bissau).

Discussion
Most of the world’s stillbirths occur in LMICs where
measurement is dependent on survey data, yet there have
been few studies aiming to improve the quantity and
quality of stillbirth data in surveys. The EN-INDEPTH
survey included 69,176 women of reproductive age in five
countries, and in this paper, we have presented analyses
regarding the completeness of stillbirth data and add-
itional questions to improve the stillbirth classification
and categorisation.
Completeness was high (>99%) for standard DHS

questions used to calculate stillbirth rates. However,
stillbirth rate estimates from the survey are lower than
expected in these populations especially in the FBH+,
suggesting that omission of events remains a challenge
[2, 10, 13].
rvey (FPH arm only) (n = 631)
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