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Randomised comparison of two household survey modules
for measuring stillbirths and neonatal deaths in
five countries: the Every Newborn-INDEPTH study
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Summary

Background An estimated 5·1 million stillbirths and neonatal deaths occur annually. Household surveys, most notably
the Demographic and Health Survey (DHS), run in more than 90 countries and are the main data source from the
highest burden regions, but data-quality concerns remain. We aimed to compare two questionnaires: a full birth
history module with additional questions on pregnancy losses (FBH+; the current DHS standard) and a full pregnancy
history module (FPH), which collects information on all livebirths, stillbirths, miscarriages, and neonatal deaths.
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Methods Women residing in five Health and Demographic Surveillance System sites within the INDEPTH Network
(Bandim in Guinea-Bissau, Dabat in Ethiopia, IgangaMayuge in Uganda, Matlab in Bangladesh, and Kintampo in
Ghana) were randomly assigned (individually) to be interviewed using either FBH+ or FPH between July 28, 2017, and
Aug 13, 2018. The primary outcomes were stillbirths and neonatal deaths in the 5 years before the survey interview
(measured by stillbirth rate [SBR] and neonatal mortality rate [NMR]) and mean time taken to complete the maternity
history section of the questionnaire. We also assessed between-site heterogeneity. This study is registered with the
Research Registry, 4720.
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Findings 69 176 women were allocated to be interviewed by either FBH+ (n=34 805) or FPH (n=34 371). The mean
time taken to complete FPH (10·5 min) was longer than for FBH+ (9·1 min; p<0·0001). Using FPH, the estimated
SBR was 17·4 per 1000 total births, 21% (95% CI –10 to 62) higher than with FBH+ (15·2 per 1000 total births;
p=0·20) in the 5 years preceding the survey interview. There was strong evidence of between-site heterogeneity
(I²=80·9%; p<0·0001), with SBR higher for FPH than for FBH+ in four of five sites. The estimated NMR did not
differ between modules (FPH 25·1 per 1000 livebirths vs FBH+ 25·4 per 1000 livebirths), with no evidence of betweensite heterogeneity (I²=0·7%; p=0·40).
Interpretation FPH takes an average of 1·4 min longer to complete than does FBH+, but has the potential to increase
reporting of stillbirths in high burden contexts. The between-site heterogeneity we found might reflect variations in
interviewer training and survey implementation, emphasising the importance of interviewer skills, training, and
consistent implementation in data quality.
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Introduction
Around 2·6 million stillbirths and 2·5 million neonatal
deaths are estimated to occur worldwide each year,
98% of these are in low-income and middle-income
countries (LMICs) and the majority are preventable.1,2
Sustainable Development Goal 3 for healthy lives and
wellbeing specifies that, by 2030, every country should
reach a neonatal mortality rate (NMR) of 12 per
1000 livebirths or lower, and the Every Newborn Action
Plan includes a similar target for stillbirths (stillbirth rate
[SBR] ≤12 stillbirths per 1000 total births).3 Monitoring
progress towards these targets requires regular, timely,
and reliable data.
www.thelancet.com/lancetgh Vol 8 April 2020

The 2% of global neonatal deaths and stillbirths
that occur in high-income countries are recorded by
high-quality Civil and Vital Registration Statistics
systems. In these settings, robust data on causes and
care are also recorded within the health sector and are
linked to perinatal audit systems to further reduce
preventable deaths. However, most stillbirths and
neonatal deaths occur in LMICs, with about 75% in
sub-Saharan Africa and southern Asia, where often few
or no reliable data on these events are captured in Civil
and Vital Registration Statistics or other health data
systems.4,5 Hence, although investments in data systems
are increasing, LMICs still largely rely on nationally
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Research in context
Evidence before this study
An estimated 2·6 million stillbirths and 2·5 million neonatal
deaths occur worldwide every year. The majority (98%) occur in
low-income and middle-income countries, which remain largely
reliant on population-based household surveys—notably the
Demographic and Health Survey (DHS), which has a 40-year
history in more than 90 countries—to measure these deaths.
However, reporting of stillbirths in many of these surveys is low,
and there has been little research on how to improve the
reporting of stillbirths in household surveys. Some evidence
from previous studies and grey literature has suggested a full
pregnancy history (FPH) approach might be associated with
increased reporting of births and early neonatal deaths
compared with a full birth history (FBH+), which has been the
standard approach in DHS. No study has directly compared
these two methods for mortality rate reporting or for time
taken to complete each survey module.
Added value of this study
The Every Newborn-INDEPTH study is the first randomised
comparison of two survey methods for the measurement of
stillbirth and neonatal death and the time taken to complete
these modules. 69 176 women from five countries were

representative household surveys to obtain data on these
indicators.6,7 Additionally, many of the highest risk
countries are those with humanitarian crises, and these
contexts are likely to be dependent on survey data for
much longer.8 The largest multicountry platform for
such surveys is the Demographic and Health Survey
(DHS) programme, which has run for nearly 40 years in
more than 90 countries. Another important multicountry
survey platform is UNICEF’s Multiple Indicator Cluster
Survey (MICS).
These household surveys usually involve asking a
nationally representative sample of women about all
their previous births, with more detailed information
collected on the most recent pregnancies and their
outcomes, usually for the 5 years preceding the day of the
interview. However, the quality of birth outcome data
varies between surveys, and potential underlying reasons
for discrepancies (such as variation in tools, training and
implementation, or context and barriers to response) are
little researched. Surveys use different methods to ask
women about their maternity histories, such as including
details on all pregnancies or only on livebirths. These
questions can be asked backwards or forwards or can be
truncated.9–11
Since 1984, the DHS programme’s questionnaires have
used a full birth history (FBH) module, which records
each pregnancy ending in a livebirth.10 However,
17 countries have chosen to use the full pregnancy history
(FPH) module, which was previously used in the World
Fertility Survey and Contraceptive Prevalence Survey, the

individually randomised between study groups. FPH recorded
a higher stillbirth rate than did FBH+ in four of five sites, being
21% (95% CI –10 to 62) higher on average than FBH+. There
was heterogeneity between sites, with one site recording
fewer stillbirths with the FPH approach, possibly explained by
different training on this aspect (2–3 h rather than 2–3 days).
Neonatal mortality did not differ between the two modules.
The mean completion time was slightly longer for FPH than
for FBH+ (10·5 min vs 9·1 min).
Implications of all the available evidence
Estimated stillbirth rates were higher using the FPH approach,
with a small difference in time to administer the survey.
Population-based household surveys should consider
adopting the FPH approach to improve the reporting of
stillbirths. The DHS programme has recently altered their core
survey module to change to FPH based on this study’s
findings. More research is required to inform further
refinements to survey questions, context-specific adaptation,
and implementation, including interviewer training,
assessing stillbirth rate data, and examining the
measurement of other pregnancy outcomes.

predecessors of the DHS.9,10,12 FBH was preferred by the
DHS programme, because the initial focus of the DHS
was to improve measurement of child mortality.9 Until
2013, the core DHS questionnaire used a reproductive
calendar to collect information on stillbirths for the 5 years
before the survey. The core DHS questionnaire (DHS-7),
which has been used in 48 countries since 2013, uses a full
livebirth history to gather data on under-5 and neonatal
deaths, plus additional questions on pregnancy losses in
the past 5 years to document stillbirths (known as the full
birth history+ [FBH+]) rather than the reproductive
calendar.9,10 However, analyses have suggested that this
approach misses some stillbirths and, to a lesser extent,
early neonatal deaths.9,10,13,14
Another option is to record a woman’s full pregnancy
history, including pregnancies that do not end in a
livebirth. This strategy has been postulated to improve
reporting of pregnancy outcomes, notably stillbirths, but
also miscarriages and termination of pregnancy. The
FPH is often assumed to take longer to collect, although
no studies have been done to compare the time taken to
complete each module.10,11
Hence, there is a widely recognised need to evaluate
the questionnaires used in surveys to improve estimates
of the NMR and, particularly, the SBR. We aimed to
compare two approaches of collecting maternity history
(DHS-7 FBH+ vs FPH) to examine whether the two
methods yield different estimates of SBR and NMR, and
to determine whether there is a difference in completion
time for these two approaches.
www.thelancet.com/lancetgh Vol 8 April 2020
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Figure 1: Five Health and Demographic Surveillance System sites with summary statistics from the Every Newborn-INDEPTH study
FBH+=full birth history module with additional questions on pregnancy losses. FPH=full pregnancy history module. NMR=neonatal mortality rate. SBR=stillbirth rate.

Methods

Study design and participants
The Every Newborn–International Network for the
Demographic Evaluation of Populations and their Health
(EN-INDEPTH) study was a cross-sectional, multisite
study done in five Health and Demographic Surveillance
System (HDSS) sites within the INDEPTH Network:
Bandim in Guinea-Bissau, Dabat in Ethiopia,
IgangaMayuge in Uganda, Matlab in Bangladesh, and
Kintampo in Ghana (figure 1).15 Details of the study
protocol, including selection of sites and sample size
(at least 68 000 total births with 80% power to detect
a difference of ≥15% between proportions of total births
that were stillborn between the FBH+ and FPH), have
previously been published.15 We report the results of
objective 1 of the main EN-INDEPTH study: to undertake a
randomised comparison of the reproductive modules used
in DHS-7 (FBH+) versus an FPH module to examine the
variation in reporting of stillbirths and neonatal deaths.
Results of the other objectives will be published elsewhere.
In each site, we undertook a household survey of
women aged 15–49 years who consented to participate.
We randomly assigned (1:1) women to be interviewed
using a questionnaire containing either an FBH+ or FPH
module in a parallel design (appendix 1).15 In subsection 2.1
of the survey, we asked women to state their lifetime total
www.thelancet.com/lancetgh Vol 8 April 2020

number of liveborn children (FBH+ and FPH) and total
number of pregnancy losses (FPH only). In subsection 2.2,
we asked women details about their lifetime livebirths
(FBH+) and lifetime pregnancies (FPH). In subsection 2.3,
we asked women in the FBH+ group about pregnancy
losses in the past 5 years. We visited eligible women up to
three times to seek consent for participation. We gathered
data on interviewer characteristics through a selfcompleted questionnaire.
This study gained ethics approval from the London
School of Hygiene & Tropical Medicine ethics committee
(12218) and the relevant ethics committees in the five
countries (appendix 2 p 8).

See Online for appendix 2

Randomisation and masking
We used HDSS listings as the sampling frame.
We selected for inclusion in the study all women of
reproductive age in Dabat, IgangaMayuge, and Kintampo;
all women with a recorded birth outcome in the past
5 years in Matlab and Bandim urban sites; and a random
sample of 80% of all women with a recorded birth
outcome in the past 5 years in the rural Bandim site.15
Interviewers attempted to locate all selected women and
obtain their consent to take part in the survey. Women
who gave consent were randomly assigned (individually)
by the Survey Solutions application (versions 5.21, 5.22,

See Online for appendix 1
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98 187 women potentially eligible for Every NewbornINDEPTH survey have data available in HDSS
database

8456 excluded
3657 migrated out of area
132 dead
166 double registration
43 no information recorded
904 absent at time of survey
10 resident of interviewers’
household
3544 because target number for
listing was achieved*

11 559 not traced during Every NewbornINDEPTH survey
7802 migrated out of area
779 not identified by interviewers
1427 migrated within area
323 invalid records
1228 not reached before survey
ended†

78 172 women traced within the area during survey

8254 not interviewed
7475 absent or travelling at all visits
294 dead
359 double registration
126 invalid records

69 918 women contacted and asked for informed
consent in the survey

742 refused to consent
268 refused to be interviewed
304 incapacitated
170 invalid records

69 176 women enrolled in the survey

34 371 women randomly
allocated to the
FPH group

26 did not complete
survey module

e558

Interviewer selection and training
We selected interviewers from staff already working for
the HDSS sites. In IgangaMayuge only, interviewers had
an opportunity for pre-training self-study of the inter
viewer manuals and tools. Interviewers were trained by
facilitators for 19 days in Bandim, 21 days in Dabat,
10 days in IgangaMayuge, 6·5 days in Matlab, and 10 days
in Kintampo.

Data collection and management

89 731 women selected for survey listing

34 805 women randomly
allocated to the
FBH+ group

5.23, 5.24, 5.25, 5.26, 18.04, and 18.06; The World Bank,
Washington, DC, USA) to be interviewed using either
the FBH+ or FPH module (1:1). Interviewers were not
masked to the module but were not informed of the
study’s hypothesis.

40 did not complete
survey module

34 779 women completed
survey module

34 331 women completed
survey module

33 528 total births in the
past 5 years

33 121 total births in the
past 5 years

We obtained woman and interviewer data on Android
tablets using the World Bank’s Survey Solutions data
collection and management system, which records data
on survey processes (paradata), including timestamps.16
Data from all five HDSS sites were anonymised by
the local HDSS scientists, encrypted, and shared once
data collection had been completed in each site.15 The
received datasets were cleaned and merged using Stata
(version 15.1; StataCorp, College Station, TX, USA) and
R statistical programming software in RStudio (version
1.2.5033; RStudio, Boston, MA, USA). The variables for
the analysis were extracted from the pooled datasets and
analysed using Stata version 15.1.

Outcomes
The primary outcomes were stillbirths (fetal death with a
reported gestational age of ≥7 months) and neonatal
deaths (death before 28 days after birth) in the 5 years
before the survey interview—and their associated rates,
SBR, and NMR—and time taken to complete the
maternity history section of the questionnaire.
Time taken to complete the maternity history section
was defined as time (in min) taken to complete sub
sections 2.1, 2.2, and 2.3 for FPH and FBH+; in FPH,
questions on termination of pregnancy in subsection 2.3
were excluded (appendix 2 p 7).
We used socioeconomic wealth quintiles to measure
the wealth status of households, which we derived from
infrastructure, housing, and assets owned using
principle components analysis, as used by DHS and

Figure 2: Every Newborn-INDEPTH study profile
FBH+=full birth history module with additional questions on pregnancy losses.
FPH=full pregnancy history module. HDSS=Health and Demographic Surveillance
System. *In IgangaMayuge, when creating the Every Newborn-INDEPTH study
listing, some women were excluded because the site team had reached the target
number of women as per the study protocol. †In IgangaMayuge, it was not
possible in the time available to trace all the selected women and 1228 (6·8% of
the women in the study listing) were not traced during the data collection period.
There is evidence that these women differed with regards to demographic
characteristics from included women (appendix 2 p 16).
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MICS (appendix 2 p 9).17 Details of other independent
variables are given in appendix 2 (p 11).

Statistical analysis
We used the DHS programme’s century month code
method18,19 to identify events occurring in the 5 years
before the interview (appendix 2 p 23). We computed sitespecific crude risk ratios (RRs) with corresponding 95%
CIs to compare SBRs and NMRs between the FBH+ and
FPH groups. Estimates accounted for clustering of
outcomes within women through use of generalised
estimating equations (GEEs) with an exchangeable
correlation matrix. We fitted GEE models using a log-link
function and the binomial probability model. We then
combined site-specific estimates using meta-analysis with
random effects to obtain an overall estimate of the RR.
We assessed evidence for heterogeneity between sites
using the I² statistic obtained from the meta-analysis.
We did sensitivity analyses by excluding sites that were
outliers. We checked for the potential omission of events
by assessing consistency of reporting pregnancy losses
between subsections 2.1, 2.2, and 2.3. We assessed the
possibility that results were affected by differential
misclassification between stillbirths and early neonatal
deaths by computing site-specific RRs and their 95% CIs
for perinatal mortality rates between the study groups.
We stratified our analyses by maternal and interviewer
characteristics to produce stratum-specific RRs and corres
ponding 95% CIs. To study whether the effect of survey
module varied with maternal or interviewer characteristics,
we estimated site-specific interaction parameters and
combined these in random-effects meta-analyses.
We restricted analyses of time taken to complete the
maternity history section of the survey to interviews
lasting 0·5–180 min to exclude implausible values.
We summarised the distribution of times and mean
times for survey module completion by survey module,
HDSS site, and maternal and interviewer characteristics.
We calculated the mean difference in time taken to
complete the modules, with a corresponding 95% CI.
We used Student’s t test to compare time taken between
the FBH+ and FPH groups because it is robust to
departures from normality. We fitted a linear regression
model to identify predictors of time taken to complete the
survey modules (FBH+ vs FPH), with individual inter
viewers treated as random effects. We checked for
multicollinearity between the independent variables by
comparing the pairwise correlation coefficients. All
covariates had a correlation of less than 0·5.
This study is registered with the Research Registry, 4720.

Role of the funding source
The funders had no role in study design, data collection,
data analysis, data interpretation, or writing of the report.
The corresponding author had full access to all data in
the study and had final responsibility for the decision to
submit for publication.
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Results
Survey data were collected between July 28, 2017, and
Aug 13, 2018, by 117 interviewers. Interviewers were
predominantly female in Matlab (100%), Bandim
(86%), and Dabat (100%), whereas they were mostly
male in Kintampo (86%) and half were male in
IgangaMayuge (50%). Interviewers had a mean age of
30·8 years, 90% had secondary or higher levels of
education, and 80% had previous survey experience
(appendix 2 p 12).
FBH+ group (n=34 805) FPH group (n=34 371)
Health and Demographic Surveillance System sites
Bandim

4832 (14%)

Dabat

6327 (18%)

6266 (18%)

IgangaMayuge

6788 (20%)

6649 (19%)

10 809 (31%)

10 653 (31%)

6049 (17%)

6143 (18%)

Matlab
Kintampo
Median age (IQR)

28 (22–34)

4660 (14%)

28 (22–35)

Age, years
15–19

5007 (14%)

4799 (14%)

20–24

7104 (20%)

7017 (20%)

25–29

7546 (22%)

7572 (22%)

30–34

6430 (19%)

6453 (19%)

≥35

8700 (25%)

8506 (25%)

18 (<1%)

24 (<1%)

Missing
Education level
No education*

7851 (23%)

7687 (22%)

Primary only

10 860 (31%)

10 843 (32%)

Primary and
secondary

13 078 (38%)

12 878 (38%)

3002 (9%)

2946 (9%)

Higher
Missing

14 (<1%)

17 (<1%)

Socioeconomic wealth quintile
1 (poorest)

7235 (21%)

7087 (21%)

2

6829 (20%)

6608 (20%)

3

6825 (20%)

6948 (20%)

4

6891 (20%)

6926 (20%)

5 (richest)

7025 (20%)

6802 (20%)

Missing

0

0

Parity
0

4733 (14%)

4662 (14%)

1

6878 (20%)

6692 (20%)

2

7238 (21%)

7019 (20%)

3

5272 (15%)

5185 (15%)

4

3395 (10%)

3541 (10%)

≥5

7289 (21%)

7272 (21%)

Missing

0

0

Data are n (%) or median (IQR). Definitions of variables used in this analysis are
provided in appendix 2 (pp 9–10), as are details of background characteristics of
the interviewers (p 13). FBH+=full birth history module with additional questions
on pregnancy losses. FPH=full pregnancy history module. *Never attended school
or madrasa.

Table 1: Baseline characteristics of women in the Every Newborn-INDEPTH
study (n=69 176)

e559

Articles

FBH+ group

FPH group

p value

Number/total* Rate per 1000

Number/total*

Rate per 1000

Stillbirths (n=66 649)
Bandim

127/6291

20·2 (16·7–23·6)

153/5991

Dabat

41/4208

9·7 (6·7–12·7)

44/4172

10·5 (7·5–13·7)

25·6 (21·5–29·5)

IgangaMayuge

35/4324

8·1 (5·4–10·8)

79/4298

18·4 (14·3–22·4)

0·048
0·71
<0·0001

Matlab

176/10 786

16·3 (13·9–18·7)

140/10 533

13·3 (11·1–15·5)

0·067

Kintampo

129/7919

16·3 (13·5–19·1)

159/8127

19·6 (16·6–22·6)

0·12

Overall

508/33 528

15·2 (13·8–16·5)

575/33 121

17·4 (16·0–18·8)

0·024

Neonatal deaths (n=65 566)
Bandim

223/6164

36·2 (31·5–40·8)

215/5838

36·8 (32·0–41·7)

0·85

Dabat

110/4167

26·4 (21·5–31·3)

101/4128

24·5 (19·8–29·2)

0·58

IgangaMayuge

126/4289

29·4 (24·3–34·4)

101/4219

23·9 (19·3–28·6)

0·12

Matlab

217/10 610

20·5 (17·8–23·2)

242/10 393

23·3 (20·4–26·2)

0·16

Kintampo

163/7790

20·9 (17·7–24·1)

158/7968

19·8 (16·8–22·9)

0·63

Overall

839/33 020

25·4 (23·7–27·1)

817/32 546

25·1 (23·4–26·8)

0·80

p value calculated using Student’s t test to compare means (SBR or NMR) obtained between the FBH+ and FPH.
FBH+=full birth history module with additional questions on pregnancy losses. FPH=full pregnancy history module.
*For stillbirths, total refers to total births; for neonatal deaths, total refers to livebirths.

Table 2: FBH+ versus FPH in the last 5 years of the EN-INDEPTH study, by study site and overall

A

Stillbirth rate
FBH+

Effect size
(95% CI)

FPH

Weight p value
(%)

20·2

25·5

1·25 (0·98–1·58)

21·98 0·067

Dabat

9·7

10·6

1·05 (0·68–1·64)

16·25 0·81

IgangaMayuge

8·1

18·4

2·27 (1·53–3·38)

17·45 0·0001

Matlab

16·3

13·2

0·82 (0·65–1·02)

22·35 0·073

Kintampo

16·3

19·6

1·19 (0·94–1·50)

21·97 0·16

Bandim

1·21 (0·90–1·62) 100·00 0·20*

Overall heterogeneity l2=80·9%, p<0·0001
0·30

1

3·38

Favours FBH+ Favours FPH

B

Neonatal
mortality rate

Effect size
(95% CI)

Weight p value
(%)

FBH+

FPH

Bandim

36·2

36·8

1·02 (0·84–1·23)

27·36 0·85

Dabat

26·4

24·5

0·90 (0·67–1·20)

12·22

0·47

IgangaMayuge

29·4

23·9

0·84 (0·63–1·11)

12·79

0·22

Matlab

20·5

23·3

1·14 (0·94–1·38)

28·27 0·17

Kintampo

20·9

19·8

0·96 (0·76–1·21)

19·36 0·72

1·00 (0·90–1·10) 100·00 0·98*

Overall heterogeneity l2=0·7%, p=0·40
0·63

1

1·58

Favours FBH+ Favours FPH

Figure 3: Forest plot comparing stillbirth (A) and neonatal mortality (B) between FBH+ and FPH modules,
by HDSS site
Data are from random-effects analyses. We adjusted for clustering of neonatal deaths within individual women,
showing overall and by the five HDSS sites. FBH+=full birth history module with additional questions on pregnancy
losses. FPH=full pregnancy history module. HDSS=Health and Demographic Surveillance System. *Pooled p value
obtained from point estimate and 95% CI.
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98 187 women were identified as potentially eligible
for inclusion in the EN-INDEPTH study across the
five HDSS sites (figure 2, appendix 2 pp 13–16), and
89 731 women were selected to participate in the
EN-INDEPTH survey, of whom 11 559 (12·9%) were not
traced. Migration was the most common reason for not
being traced (n=9229). Of the 78 172 women who were
traced, 8254 (10·6%) were not available for interview
after three attempted household visits.
Of the 69 918 women contacted to participate in the
survey, 742 (1·1%) refused. Of the 69 176 women who
consented to participate, 34 371 were randomly allocated
to the FPH group and 34 805 to the FBH+ group
(figure 2). Survey completion was high (>99% of
women) in both groups. The groups were well balanced
in terms of background characteristics; therefore, we
would not expect confounding to affect the observed
results (table 1).
The EN-INDEPTH survey achieved 98% of the planned
sample size (66 649 of 68 000 total births within 5 years
before the date of interview). The number of births by
HDSS site were 12 282 in Bandim, 8380 in Dabat, 8622 in
IgangaMayuge, 21 319 in Matlab, and 16 046 in Kintampo
(table 2, appendix 2 p 16).
The FBH+ module recorded 508 stillbirths from
33 528 total births (SBR 15·2 per 1000 total births)
and the FPH module recorded 575 stillbirths from
33 121 total births (SBR 17·4 per 1000 total births) in the
5 years preceding the survey interview (table 2). Across
HDSS sites, the crude SBR ranged from 8·1 to 20·2 per
1000 total births in the FBH+ group and from 10·5 to
25·6 per 1000 total births in the FPH group (table 2).
11 women in the FBH+ group and 24 women in the
FPH group reported more than one stillbirth in the
preceding 5 years (appendix 2 p 17).
Combining data across sites in a meta-analysis with
random effects showed that, on average, the estimated
SBR was 21% (95% CI –10 to 62) higher in the FPH group
than in the FBH+ group (p=0·20; figure 3A). There was
strong evidence of heterogeneity across the HDSS sites
(p<0·0001), with an I² of 80·9%. Four of the five sites
reported higher SBRs in the FPH group than in the
FBH+ group. In Matlab, SBR was lower for FPH than for
FBH+. A much higher SBR was seen in the FPH group
in IgangaMayuge than in other sites.
In our stratum-specific analysis, there was strong
evidence of heterogeneity across the HDSS sites
(p<0·0001) even after adjusting for maternal and inter
viewer characteristics with an I² of 81·3% (appendix 2 p 17).
We found little evidence of interaction between survey
module and any maternal or interviewer covariates
(table 3). The variables for which there was the most
evidence of interaction, albeit weak, were interviewer
gender and maternal education (table 3).
The FBH+ module recorded 839 neonatal deaths from
33 020 livebirths (NMR 25·4 per 1000 livebirths) and the
FPH recorded 817 neonatal deaths from 32 546 livebirths
www.thelancet.com/lancetgh Vol 8 April 2020

Articles

FBH+ group
(base), n

FPH group, Stratum-specific
n
RR (95% CI)

508

575

Stratum-specific
between-site
heterogeneity I²;
p value

Module covariate
Overall betweensite heterogeneity I²; interaction parameters
(95% CI); p value*
p value

Respondent characteristics
Overall

1·21 (0·90–1·62)

··

80·9%; p<0·0001

..

Age, years
<30

253

277

1·19 (0·85–1·66)

70·0%; p=0·010

≥30

255

298

1·27 (0·86–1·86)

76·7%; p=0·0020

..
70·5%; p<0·0001

..
1·08 (0·67–1·74); p=0·77

Education level
Not educated and primary

270

351

1·38 (0·96–1·98)

77.8%; p=0·0010

Secondary and higher

238

224

0·98 (0·74–1·28)

70.2%; p=0·13

··
66·2%; p=0·0030

··
0·73 (0·49–1·10); p=0·13

Socioeconomic wealth quintile
Poor (1, 2, and 3)

338

376

1·25 (0·85–1·83)

83·2%; p<0·0001

Rich (4 and 5)

170

199

1·18 (0·96–1·45)

0·0%; p=0·77

··
65·2%; p=0·0020

··
1·02 (0·77–1·36); p=0·90

Parity
<4

274

285

1·14 (0·79–1·64)

74·0%; p=0·0040

≥4

234

290

1·28 (0·91–1·81)

69·7%; p=0·010

··
69·4%; p=0·0010

··
1·07 (0·73–1·56); p=0·74

Interviewer characteristics
Gender
Male

139

212

1·76 (1·01–3·07)

75·1%; p=0·018

Female

361

354

1·06 (0·83–1·34)

48·6%; p=0·10

··
70·0%; p=0·0010

··
0·68 (0·43–1·08); p=0·10

Age, years
<30

218

221

1·05 (0·80–1·38)

43·9%; p=0·13

≥30

282

345

1·24 (0·84–1·82)

79·8%; p=0·0010

Primary or secondary

134

180

1·35 (1·07–1·69)

0·0%; p=0·72

Higher

359

381

1·17 (0·81–1·68)

80·9%; p<0·0001

··
68·3%; p=0·0010

··
1·15 (0·79–1·66); p=0·47

Education level
··
71·5%; p=0·0010

··
0·81 (0·59–1·12); p=0·20

Reported previous experience with DHS or MICS
Yes

367

397

1·20 (0·86–1·68)

78·8%; p=0·0010

No

133

169

1·28 (1·02–1·61)

0·0%; p=0·57

··
64·5%; p=0·0040

··
1·06 (0·77–1·47); p=0·74

Reported previous experience with non-DHS or non-MICS
Yes

329

370

1·15 (0·90–1·48)

58·4%; p=0·047

No

171

196

1·30 (0·79–2·14)

77·1%; p=0·0020

··
66·7%; p=0·0010

··
1·14 (0·73–1·77); p=0·57

Base refers to the reference category. DHS=Demographic and Health Survey. FBH+= full birth history module with additional questions on pregnancy losses. FPH=full
pregnancy history module. MICS=Multiple Indicator Cluster Survey. RR=risk ratio. *Evidence that the effect of survey module varied with maternal or interviewer
characteristics was sought by estimating site-specific interaction parameters and combining these in a random-effects meta-analysis. Details of background characteristics of
the interviewers are provided in appendix 2 (p 12). Interviewer information missing for two interviewers (eight stillbirths in FBH+ and nine stillbirths in FPH). Education
status missing for five interviewers (15 stillbirths in FBH+ and 14 stillbirths in FPH).

Table 3: Stratum-specific risk ratios for stillbirths by survey module in the Every Newborn-INDEPTH study (n=69 176)

(NMR 25·1 per 1000 livebirths) in the 5 years preceding
the interview (table 2). Across HDSS sites, the crude NMR
ranged from 20·5 to 36·2 per 1000 livebirths in the FBH+
group and from 19·8 to 36·8 per 1000 livebirths in the
FPH group (table 2). 66 women in the FBH+ group and
57 in the FPH group reported more than one neonatal
death in the last 5 years (appendix 2 p 18).
Combining neonatal death data across sites showed that
estimated NMRs did not differ between the FBH+ and
FPH groups (difference 0%, 95% CI –10 to 10; p=0·98;
figure 3B). There was no evidence of hetero
geneity
between the HDSS sites (p=0·40), with an I² of 0·7%.
In our stratum-specific analysis, there was little evidence
of heterogeneity between HDSS sites after stratification
by woman’s and interviewer’s characteristics for all
www.thelancet.com/lancetgh Vol 8 April 2020

covariates (table 4). We found no evidence of interaction
for any maternal or interviewer covariates with the survey
modules. Reporting of neonatal deaths by interviewer
characteristics did not differ between modules.
In our sensitivity analyses, after excluding Matlab, the
estimated SBR was 35% (95% CI 3 to 77) higher in the
FPH group than in the FBH+ group (p=0·030; appendix 2
p 18). Excluding IgangaMayuge gave an estimated SBR
that was 6% (–15 to 32) higher in the FPH group than in
the FBH+ group (p=0·60; appendix 2 p 19).
Among women with at least one recorded livebirth,
29 928 (99%) of 30 255 women reported the same
number of livebirths in subsections 2.1 and 2.2. In the
FPH group, 1566 (5·1%) of 30 873 women had a different
number of livebirths and 1974 (6·4%) had a different
e561
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FBH+ group
(base), n

FPH group,
n

Stratum-specific
RR (95% CI)

Stratum specific
between-site
heterogeneity I²;
p value

839

817

1·00 (0·90–1·10)

<30

446

465

1·03 (0·84–1·26)

49·9%; p=0·092

≥30

393

352

0·92 (0·78–1·07)

7·7%; p=0·36

Not educated and primary

610

616

0·91 (0·74–1·12)

0·0%; p=0·46

Secondary and higher

229

201

1·00 (0·84–1·19)

50·6%; p=0·088

Overall
between-site
heterogeneity I²;
p value

Module covariate
interaction parameter
(95% CI); p value*

Respondent characteristics
Overall

··

0·0%; p=0·48

··

Age, years
··
38·1%; p=0·36

··
0·89 (0·65–1·22); p=0·48

Education level
··
32·9%; p=0·16

··
1·12 (0·74–1·68); p=0·60

Socioeconomic wealth quintile
Poor (1, 2, and 3)

532

535

1·00 (0·83–1·21)

53·0%; p=0·074

Rich (4 and 5)

307

282

0·97 (0·77–1·21)

37·8%; p=0·17

<4

441

458

1·01 (0·82–1·24)

50·5%; p=0·089

≥4

398

359

0·90 (0·75–1·09)

30·6%; p=0·22

··
41·8%; p=0·079

··
0·97 (0·68–1·39); p=0·88

Parity
··
43·9%; p=0·066

··
0·90 (0·62–1·31); p=0·59

Interviewer characteristics
Gender
Male

253

232

0·90 (0·72–1·12)

23·5%; p=0·27

Female

571

579

1·05 (0·93–1·19)

0·0%; p=0·64

··
0·0%; p=0·46

··
1·19 (0·86–1·66); p=0·30

Age, years
<30

384

372

0·94 (0·74–1·21)

58·0%; p=0·049

≥30

440

439

1·03 (0·90–1·18)

0·0%; p>0·99

··
7·6%; p=0·37

··
1·08 (0·82–1·41); p=0·59

Education level
Primary or secondary

238

229

1·00 (0·82–1·20)

0·0%; p=0·37

Higher

581

556

1·00 (0·89–1·13)

0·0%; p=0·43

··
0·0%; p=0·56

··
0·95 (0·72–1·24); p=0·73

Reported previous experience with DHS or MICS
Yes

604

597

1·02 (0·91–1·15)

0·0%; p=0·43

No

220

214

0·98 (0·81–1·20)

0·0%; p=0·63

··
0·0%; p=0·69

··
0·96 (0·73–1·27); p=0·79

Reported previous experience with non-DHS or non-MICS
Yes

488

507

1·05 (0·90–1·23)

28·5%; p=0·23

No

336

304

0·94 (0·80–1·10)

0·0%; p=0·75

··
0·0%; p=0·45

··
0·89 (0·72–1·10); p=0·29

Base refers to the reference category. DHS=Demographic and Health Survey. FBH+=full birth history module with additional questions on pregnancy losses. FPH=full
pregnancy history module. MICS=Multiple Indicator Cluster Survey. RR=risk ratio. *Evidence that the effect of survey module varied with maternal or interviewer
characteristics was sought by estimating site-specific interaction parameters and combining these in a random-effects meta-analysis. Details of background characteristics of
the interviewers are provided in appendix 2 (p 12). Interviewer information missing for six interviewers (15 neonatal deaths in FBH+ and six neonatal deaths in FPH).
Education status missing for seven interviewers (20 neonatal deaths in FBH+ and 22 neonatal deaths in FPH).

Table 4: Stratum-specific RRs for neonatal deaths by survey module in the Every Newborn-INDEPTH study (n=69 176)

number of pregnancy losses recorded in subsections 2.1
and 2.2. These inconsistencies were most noticeable in
Matlab, where 1546 (14·5%) of 10 653 women had a different
number of pregnancy losses recorded in each subsection;
1513 (98%) of these differences were due to more
pregnancy losses being recorded in the summary
(subsection 2.1) than in the line listing of pregnancies
(subsection 2.2). In all other sites, 428 (<3%) of
23 718 women had more pregnancies recorded in
subsection 2.1 than in the line listing of pregnancies
(subsection 2.2): Bandim, 47 (1%) of 4660 women; Dabat,
61 (1%) of 6266 women; IgangaMayuge, 127 (2%) of
6649 women; and Kintampo, 193 (3%) of 6143 women.
In IgangaMayuge, where the largest difference in reported
SBRs between the two modules was observed, perinatal
e562

mortality rates (ie, both stillbirths and early neonatal
deaths) were 23% (95% CI –3 to 56) higher in the FPH
group than in the FBH+ group (appendix 2 pp 21–22).
As a result of restricting our analyses of time taken to
complete the maternity history section of the survey to
interviews lasting 0·5–180 min to exclude implausible
values, we excluded 1·5% of women with implausible
values less than 0·5 min (222 in FBH+ and 740 in FPH)
and 0·6% of women with implausible values greater
than 180 min (180 in FBH+ and 199 in FPH). The mean
time taken to complete the reproduction module was
longer for FPH (mean 10·5 min) than for FBH+ (9·1 min,
p<0·0001; table 5, figure 4), a difference of 1·4 min.
The mean time taken to complete both the reproduction
modules (FBH+ and FPH) varied by study site and parity
www.thelancet.com/lancetgh Vol 8 April 2020
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(table 5). After adjusting for parity and HDSS site of the
woman, the mean time taken to complete the maternity
history section of the survey was 1 min longer (mean
1·23 min [95% CI 1·11–1·36]) in the FPH group than in
the FBH+ group (p<0·0001; appendix 2 p 19).

FBH+ group
Overall

9·13 (9·76)

FPH group

Mean difference (95% CI) p value

10·52 (10·25)

1·39 (1·23 to 1·54)

<0·0001

Health and Demographic Surveillance System sites
Bandim

8·41 (7·43)

10·16 (8·37)

1·74 (1·38 to 2·11)

<0·0001

Dabat

8·24 (10·10)

8·72 (9·99)

0·48 (0·11 to 0·83)

<0·0001

Discussion

IgangaMayuge

8·94 (11·43)

11·42 (14·72)

2·48 (2·01 to 2·96)

<0·0001

Stillbirths and neonatal deaths remain a major prevent
able burden. Data gaps, especially in LMICs, have
masked the issue and reduced the attention given,
despite its major effect on families and particularly
women’s mental health.7,20 We did this direct randomised
comparison to investigate whether using an FPH
approach would result in higher estimates of SBRs than
using the standard FBH+ approach that is used in
surveys in most LMICs. This study, which recorded
66 649 births across five HDSS sites found that on
average SBRs were 21% (95% CI –10 to 62) higher with
FPH than with FBH+. We found no evidence of a
difference in NMR estimates between the two approaches.
On average, the FPH survey took 1·4 min longer per
woman than did the FBH+ survey.
In both study groups, estimated NMRs were similar to
national-level NMR estimates.1,11 The FBH+ module used
in DHS or MICS model questionnaires was developed for
improving measure
ment of child and infant mortality
(including neonatal mortality), and our results were
not expected to differ from the nationally com
par
able estimates computed from DHS and MICS (appendix 2
p 20). The NMRs in each HDSS site were similar in
magnitude to national NMR estimates, although these
sites are not nationally representative, given that they have
factors that might both increase NMR (eg, more rural
settings) and decrease NMR (eg, research studies and
health facility strengthening). By contrast, the SBRs in
both study groups were lower than national-level SBR
estimates for most sites. Simple tests of data quality
suggest that, in both groups, estimated SBRs were lower
than might be expected (eg, SBR:NMR was ≤1 compared
with an expected ratio of ≥1·2; appendix 2 p 20).2,21 Hence,
even with increased reporting of stillbirths by the FPH
method, the estimated SBR is still lower than expected.
Omission and misclassification are key challenges for
accurate perinatal data collection across all data systems.
Variation in the level of omission and misclassification
of events by site might explain some of the lower SBRs,
and also the observed differences between sites in
SBR. We found substantial heterogeneity between sites.
Four of the five sites found higher SBRs in the FPH
group than in the FBH+ group. By contrast, in Matlab,
the SBR in the FPH group was lower. IgangaMayuge was
an outlier, reporting a much higher SBR in the FPH
group than did other sites.
Omission involves non-reporting or removal (inten
tional or unintentional) of events that are asked about
during a survey interview.14,22 This might be especially
pronounced for pregnancy outcomes, such as stillbirth,

Matlab

9·01 (7·26)

10·17 (8·09)

1·15 (0·95 to 1·36)

<0·0001

10·99 (9·38)

12·03 (9·44)

1·31 (0·96 to 1·65)

<0·0001
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Kintampo
Parity
0

2·07 (5·20)

2·08 (6·32)

0·01 (–0·26 to 0·27)

0·96

1

5·12 (5·23)

5·85 (5·29)

0·73 (0·54 to 0·91)

<0·0001

2

7·42 (6·48)

8·37 (6·30)

0·95 (0·73 to 1·17)

<0·0001

3

9·81 (7·61)

10·58 (6·58)

0·77 (0·49 to 1·05)

<0·0001

4

11·72 (7·86)

13·52 (10·47)

1·80 (1·34 to 2·25)

<0·0001

≥5

17·28 (11·41)

19·38 (12·97)

2·10 (1·69 to 2·52)

<0·0001

Data are mean min (SD) unless otherwise specified. We calculated mean difference as FPH minus FBH+. We excluded
1·6% of women with implausible values <0·5 min (222 in FBH+ and 740 in FPH) and 0·6% of women with implausible
values >180 min (180 in FBH+ and 199 in FPH). We did linear tests for trend; evidence for a trend was found
(p<0·0001; data not shown). FBH+=full birth history module with additional questions on pregnancy losses. FPH=full
pregnancy history module.

Table 5: Unadjusted analysis of response times for FBH+ and FPH survey modules by site and parity for
the Every Newborn-INDEPTH study (n=65 511)

FBH+

0·08

FPH

Density

0·06
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0·02

0

0
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Time (min)

100

150
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Time (min)

Figure 4: Time taken to complete questions for the two survey modules (n=65 511) in the Every
Newborn-INDEPTH study
We restricted analyses of time taken to complete the maternity history section of the survey to interviews lasting
0·5–180 min to exclude implausible values. FBH+=full birth history module with additional questions on
pregnancy losses. FPH=full pregnancy history module.

which are frequently associated with stigma and shame
for women who experience them.23,24 We found that the
number of births differed between the summary history
(subsection 2.1) and the full history (subsection 2.2)
in the FPH. These differences were most noticeable in
the Matlab site. Some of these differences could be
accounted for by differences in training. In all sites
except Matlab, the EN-INDEPTH survey team from the
London School of Hygiene & Tropical Medicine and
Makerere University School of Public Health participated
in the training of the data collectors and supervisors.
In Matlab, training was done in-house with shorter
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overall training, with less training time on the FPH
(around 2–3 h) compared with the standard training in
other sites (>1 day), and less emphasis was placed on
checking and correcting between the summary and FPH
sections (appendix 2 p 20). The tablet-based app design
included an automatic error message in the FBH+
module if the total number of reported births in
subsection 2.1 and recorded births in subsection 2.2 did
not match. This error message was not programmed in
the FPH. Assuming that women reported the correct
number of events in subsection 2.1, the total number of
lifetime pregnancy losses in the FPH in Matlab could be
underestimated by around 14·5%, but as no further
details were collected on these losses it is not possible to
determine how many were stillbirths (≥7 months) in the
5 years preceding the survey. A major focus of interviewer
training for FPH was consistency checks between
subsections 2.1 and 2.2. Hence, differences in training
in Matlab could partly explain the differing performance
of FPH there, highlighting the importance of consistent
implementation and of incorporating automatic error
checks and messages when programming electronic
data collection devices. Our experience in Matlab shows
the need for future surveys that use the FPH module
to emphasise checking of consistency between the
summary history (subsection 2.1) and the full history
(subsection 2.2).
Misclassification between stillbirths and early neonatal
deaths is likely to be common in household surveys.
A Malawian study25 reported that a fifth of neonatal
deaths identified in a household survey were classified as
stillbirths on verbal autopsy. In an Afghanistan survey,26
in addition to neonatal deaths being misclassified as
stillbirths, a small number of stillbirths were misclassified
as either miscarriages or neonatal deaths. Misclassifi
cation of outcomes might explain part of the large
positive effect of FPH in IgangaMayuge, where the SBR
was 127% higher and the NMR 16% lower in the FPH
group than in the FBH+ group, a much greater difference
than seen in other sites. However, this cannot completely
explain the results because perinatal mortality was higher
in the FPH group than in the FBH+ group. This result is
surprising because more misclassification of neonatal
deaths as stillbirths might have been expected in the
FBH+ group, in which women were required to decide
themselves whether a baby was born alive and then died
or was born dead. By contrast, in the FPH group, women
who reported that a baby was born dead were asked, “Did
the baby cry, move, or breathe when it was born?”, in an
effort to reduce misclassification of neonatal deaths as
births. Further research is required to better
still
understand misclassification and how it could be
reduced, particularly in community contexts with no
gold standard measure (such as heart rate at birth) to aid
differentiation.
Gender-related interviewer dynamics could affect the
reporting of stillbirths in an interview. We found that
e564

reported SBRs differed between FBH+ and FPH modules
for male interviewers (RR 1·76, 95% CI 1·01–3·07) but
not for female interviewers (1·06, 0·83–1·34). Interviewer
gender did not affect the reporting of NMR.
A notable strength of this study was the randomisation
to the different study groups and its sample size
(69 176 women) in multiple and varied contexts across
sub-Saharan Africa and South Asia.15 Thus, our results
are likely to be generalisable to LMICs, although because
survey respondents were residents of the HDSS and
accustomed to routine surveillance, this participation
might have affected responses given. The randomisation
of maternity modules allowed for direct comparison
between FPH and FBH+ survey modules using robust
methods. We accounted for clustering of pregnancy
outcomes within individual women by using GEE
models with exchangeable corre
lation matrices.
Although it was not possible for the interviewers to be
masked to the module type (FBH+ vs FPH), they were
not aware of the study hypothesis and, thus, this
knowledge is unlikely to have systematically biased the
results. The definitions of stillbirth and neonatal deaths
used were consistent with WHO definitions for
international comparisons.21 Additionally, we used
standard DHS tools and, consistent with the DHS
programme, analysed the results using the century
month code dates so that the results would be directly
applicable to DHS.19 The tools and protocols we used
were standardised and the survey was done using the
same Survey Solutions platform across sites. Overall, the
study was implemented with minimal deviations from
the planned activities as per the study protocol15 and with
data monitoring every 14 days during data collection. We
also collected data on duration of interviews, generating
for the first time evidence on the mean time taken to
complete the FBH+ and FPH modules.
This study has several limitations. First, as is the case
for DHS, although we produced a standard interviewer
manual for this study, interviewer and supervisor train
ings in different sites were done by different trainers,
and this disparity appears to have affected consistency.
The interviewer manual was translated into each site’s
local language by local experts, which could have altered
the original meaning and messages in the manuals.
Second, we did not have a gold standard with which to
compare the estimates obtained from FBH+ and FPH
approaches. However, based on previous evidence that
stillbirths are commonly under-reported in household
surveys, it is more likely that the true population
stillbirth rates are higher than those captured in either
FBH+ or FPH, with FPH closer to true population levels.
Third, the study was done in HDSS sites where women
are accustomed to surveillance visits, which could
heighten their awareness and recall of pregnancy
outcomes. Lastly, the World Bank’s Survey Solutions
software we used produced various versions of the same
software during the lifetime of this study, resulting in
www.thelancet.com/lancetgh Vol 8 April 2020
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delays in data collection in some sites, and analytical
challenges due to incompatibility of some of the
attributes and variables between earlier versions and
later versions—although these are unlikely to affect the
overall result (Thysen SM, unpublished).
Additional analyses from EN-INDEPTH, including
linking survey data to routine HDSS data, detailed
qualitative work on barriers and enablers of reporting
pregnancies and adverse pregnancy outcomes in
household surveys, and a detailed analysis of experiences
of implementation of this survey, will contribute to
closing the knowledge gap in measurement of stillbirths
and neonatal deaths, and will inform further survey
improvements (Thysen SM, Akuze J, unpublished).27
In summary, FPH might improve the recording of
stillbirths compared with FBH+, but FPH appears to
have little, if any, effect on recording of neonatal deaths
or on misclassification between stillbirths and early
neonatal deaths.
The DHS programme has made the decision to make
FPH the core module for the next phase of DHS.28
However, switching from FBH+ to FPH will require
retraining of interviewers who are used to FBH+. Further
work is needed to review and develop improved guidance
for the implementation of the FPH approach, including
considering electronic checks between sections and
reviewing interviewer prompts, translations, and training
materials.
More investment is required to develop and implement
better approaches for capturing information on still
births. However, improved measurement methods might
fail without changes in social norms, including societal
stigma around stillbirth. Most of these deaths are
preventable, but ending preventable stillbirths will
require altering prevailing perceptions that stillbirths are
inevitable.29 Wider investment in approaches to reduce
stillbirths and neonatal deaths is needed to meet national
targets for both by 2030 and to reduce this preventable
burden on women, families, and society.3
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