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Abstract

Objective To understand why caesarean sections are performed for stillborn babies
by investigating caesarean section rates and indications in sub-Saharan African
countries and to examine whether fetal vital status at admission is associated with
caesarean section.

Methods The study involved registry data on 105 872 babies weighing 1000 g
or more born to women aged 13 to 50 years at 16 hospitals in Benin, Malawi, Uganda
and United Republic of Tanzania between 1 July 2021 and 30 June 2023. We
assessed caesarean section rates and indications, and used multivariable logistic
regression analyses to estimate associations between fetal heartbeat at admission
and caesarean section, by birth outcome.

Findings The caesarean section rate was 28.0% (29 640/105872) overall,
40.9% (858/2098) for intrapartum stillbirths and 19.0% (322/1694) for antepartum
stillbirths. Previous caesarean section was among the top three indications across
birth outcomes. Information on fetal heartbeat at admission was unavailable for
24.7% (7312/29 640) of caesarean section births. Multivariable analysis showed that
the odds of a caesarean section was significantly higher when fetal heartbeat was
not reported compared with the detection of a heartbeat among both antepartum
(adjusted odds ratio, aOR: 2.55; 95% confidence interval, Cl: 1.53-4.26) and
intrapartum (aOR: 2.08; 95% CI: 1.51-2.87) stillbirths.
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Conclusion Unknown fetal heartbeat at admission was associated with a
higher odds of caesarean section, possibly due to attempts to provide optimum care
given diagnostic uncertainty. Decision-making processes on the mode of birth need
to be better understood and feasible fetal monitoring recommendations are required
for low-resource settings.

Introduction

Rising rates of caesarean section worldwide are a concern because of their potential short- and
long-term effects.! A population rate between 15 and 20% is generally viewed as sufficient to
prevent negative perinatal outcomes for mothers and their babies.> However, caesarean
section rates currently exceed 20% globally and are expected to reach 30% by 2030, partly
due to nonmedical indications, which account for 30% of indications in high- and middle-
income countries where the reported rate ranges from 25 to 40%.">* In contrast, in sub-
Saharan Africa the reported rate ranges from 3.5 to 6.6%, with previous caesarean section,
malpresentation, malposition, cephalopelvic disproportion, fetal distress and other obstetric

complications among the most frequently reported indications.'>®

Most reports on caesarean section rates and their main indications both globally and
regionally have not included stillbirths in their estimates, which implies that annually over
two million births worldwide were not considered.'*!® Consequently, little information exists
about the rates and characteristics of caesarean sections for stillborn babies, which are
relevant for regions where stillbirth rates are high, such as sub-Saharan Africa, which
accounted for over 40% of all stillbirths worldwide in recent decades.'!"!> Two facility-based
studies conducted in Mozambique and Zanzibar, United Republic of Tanzania, in 2015 and
2016, respectively, found that caesarean section rates were higher among stillbirths than live
births.'*!* Notably, both studies found that fetal heartbeat was not adequately monitored

before a decision was made to perform a caesarean section.'>!*

Birth by caesarean section is not recommended once fetal death has been confirmed,
unless there is a maternal indication such as a hypertensive disorder or severe bleeding.'®
Therefore, it is paramount that fetal health is assessed before deciding on the mode of birth to
reduce the likelihood of an unnecessary caesarean section, particularly in sub-Saharan Africa,
where maternal mortality and morbidity after caesarean section were among the highest
globally in 2020.* However, published studies found that there were operational challenges in
implementing World Health Organization (WHO) fetal monitoring recommendations in low-
resource settings and that evidence was lacking on which monitoring techniques were the

most effective in low- and middle-income countries.'®'?
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Given that knowledge about caesarean section for stillborn babies in sub-Saharan
Africa is limited, our aims were to investigate caesarean section rates and indications and to
examine associations between fetal heartbeat ascertainment and caesarean section births for
different birth outcomes in 16 hospitals across Benin, Malawi, the United Republic of

Tanzania and Uganda.

Methods

We used cross-sectional data from an electronic registry that was established for four
hospitals in each of Benin, Malawi, Uganda and the United Republic of Tanzania as part of
the action leveraging evidence to reduce perinatal mortality and morbidity (ALERT) research
study.'®2?° We included data collected between 1 July 2021 and 30 June 2023. Our study
followed the Strengthening the Reporting of Observational Studies in Epidemiology statement

for cross-sectional studies.?!

The burden of maternal and perinatal mortality and morbidity is high in the study
countries (Table 1), which were purposively selected to ensure a variety of health system
characteristics. For each country, four hospitals with a high case load were included to
represent a mix of public or private non-profit hospitals and district or referral hospitals.
Details of the settings of, and the selection process for, these facilities were published in the
ALERT study protocol.!” A summary of the characteristics of the 16 hospitals is provided in
Table 1.

Our study included data on babies with a birth weight of 1000 g or more that were
born in the included hospitals to women aged between 13 and 50 years. We excluded babies
born outside participating facilities and admitted for postnatal care. In addition, we performed
a complete case analysis and excluded participants for whom data were missing on birth

outcomes, maternal or fetal characteristics, obstetric history, antenatal care or referral status.

Data collection

The ALERT data registry includes information on perinatal health and care indicators
extracted from maternal antenatal cards, hospital admission books, labour records and
delivery and postnatal registers. In establishing the registry, maternity staff and data clerks
were informed about the ALERT operational manual and trained to collect data using the
Research Electronic Data Capture (REDCap) application (Vanderbilt University, Nashville,
United States of America). Data were entered prospectively on site before women were

discharged, which allowed data collectors to consult health workers if the information
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obtained from different data sources was contradictory. In addition, for our study the ALERT
data management team incorporated completeness and consistency checks of the key

variables used.

A three-level data management system was established to assure data quality:
(1) hospital data controllers conducted daily completeness checks; (ii) country data managers
oversaw data consistency and completeness each week; and (iii) an international coordination
team held weekly meetings to monitor and address emerging data collection issues. >
Additionally, registry data were cross-validated against district-level data sets from the same

facilities; concordance was strong.

We represented the mode of birth by a binary variable that indicated either: (i) birth by
elective or emergency caesarean section; or (ii) an uncomplicated or assisted vaginal birth.
The main independent variable was fetal heartbeat at the time of hospital admission. We
coded the results of fetal heartbeat monitoring as positive, no heartbeat or no information (i.e.

reported as not documented or missing).

We stratified the analysis by birth outcome, which was classified as either a live birth,
an antepartum stillbirth or an intrapartum stillbirth. We adopted the International
Classification of Diseases definition of stillbirth as, “the death, before or during labor, of a
baby weighing 1000 grams or more and/or with a gestational age of 28 weeks or more”!!?’,
Fetal appearance was used to establish the time of death. The observation of skin maceration
by maternity staff, which indicates that death occurred 12 hours or more before the onset of
labour, was used as a proxy for antepartum stillbirth, whereas a baby born dead without signs

of skin maceration was classified as an intrapartum stillbirth.

Additional independent variables were selected on the basis of literature reports and
clinical experience; they included variables reported in the registry that had an established
relationship to birth outcome.*3! These variables covered maternal, obstetric and fetal
characteristics and were treated as potential confounders. A detailed list of confounders and

their definitions is available in the online repository.*?

Data analysis

For the main analysis, data from the 16 hospitals were pooled. Descriptive statistics are used
to report the frequencies and percentages of maternal, obstetric and fetal characteristics by
mode of birth and the rate of, and indications for, caesarean section by birth outcome. Three

multivariable logistic regression models were specified to study the association between fetal
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heartbeat at admission and caesarean section, stratified by birth outcome. First, we conducted
i tests to explore associations between the birth outcome and each possible independent
variable. Only variables that had a significant association (i.e. a P-value less than 0.05) with
both the outcome and the main independent variable were considered for inclusion in the
models. In addition, we performed a bivariate logistic regression analysis and we included
variables that had a P-value less than 0.25 or that were clinically relevant in the final
multivariable models.>* We checked multicollinearity using a variance—covariance matrix of
estimates with a correlation coefficient of 0.8 as the cut-off point.>* The fit of the model was
assessed using the Pearson goodness-of-fit test and the area under the receiver operating
characteristic curve, for which we considered a value of 0.7 or above as acceptable.®> Results
are reported as adjusted odds ratios (aORs) with 95% confidence intervals (Cls). To
complement the analysis, we also report the absolute risk of a caesarean section, which was
defined as the number of cases divided by the total number of individuals within each
category of the variables included in the model. All analyses were conducted using Stata v. 17

(StataCorp LLC, College Station, USA).

To assess the potential impact of stillbirth misclassification, we conducted a sensitivity
analysis in which the antepartum stillbirth of a baby with a positive fetal heartbeat at
admission was reclassified as an intrapartum stillbirth. In addition, a stratified analysis of
caesarean section indications by parity was performed to explore differences in the pattern of
indications between nulliparous and multiparous women. The results of these two analyses are

presented in the online repository.*

The ALERT study received ethical approval from both local and national ethics

committees in all participating countries. '’

Results

The analysis included data on 105 872 babies born to 102 167 women (Fig. 1); 3.5% of babies
shared a mother. Of the 105 872, 29 640 (28.0%) were born by caesarean section and 76 232
(72.0%) were born vaginally.

Babies born by caesarean section tended to have mothers who were older than the
mothers of those born vaginally (Table 2). In addition, their mothers attended more antenatal
care visits but parity was similar in the two groups. Hypertensive disorders in the index
pregnancy were more common among the mothers of babies born by caesarean section:

14.2% (4218/29 640) versus 4.9% (3720/76 232) among the mothers of babies born vaginally.
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No information on fetal heartbeat at admission was available for 24.7% (7312/29 640)
of babies born by caesarean section, compared with 2.6% (1953/76 232) of those born
vaginally. The rate of referrals from another facility was higher for babies born via caesarean
section compared to those born vaginally, at 28.7% (8492/29 640) versus 15.7%

(11943/76 232), respectively, as was the rate of postnatal complications, at 3.2% (951/29 640)
versus 0.4% (285/76 232), respectively. Only minor differences between these two groups
were observed for all fetal characteristics, except birth outcome. There were 3792 stillbirths
among the 105 872 births (3.6%), of which 55% (2098/3792) were intrapartum stillbirths.
Although intrapartum stillbirths were more frequent among babies born by caesarean section
(2.9%; 858/29 640) compared to vaginal births (1.6%; 1240/76 232), antepartum stillbirths
were more common among babies born vaginally: 1.1% (322/29 640) among caesarean

section deliveries versus 1.8% (1372/76 232) among vaginal births.

Caesarean section rates and indications

The caesarean section rate was 40.9% (858/2098) for intrapartum stillbirths and 19.0%
(322/1694) for antepartum stillbirths, compared with 27.9% (28 460/102 080) for live births.
At least one indication was reported for 91.0% (26 960/29 640) of all caesarean section births
(Table 3). Previous caesarean section was the most common indication among intrapartum
stillbirths and live births: 26.1% (182/697) and 51.6% (9871/19 126), respectively. Among
antepartum stillbirths, fetal death was the most frequently reported indication (34.5%;
111/322) and it was the only reported indication for 35.1% (39/111) of antepartum stillbirths
delivered by caesarean section with fetal death as an indication. Antepartum haemorrhage was
an indication for caesarean section among 14.3% (46/322) and 19.1% (164/858) of
antepartum and intrapartum stillbirths, respectively, and prolonged labour was an indication
among 14.6% (47/322) and 17.0% (146/858), respectively. Among nulliparous women,
prolonged labour was the most frequent indication for those who had an intrapartum stillbirth

(27.4%; 49/179) or a live birth (36.3%; 3739/10 295).

Fetal heartbeat and caesarean section

No information was available on fetal heartbeat at admission for 24.7% (7312/29 640) of all
caesarean section births; the proportion was similar for stillbirths and live births (Fig. 2). In
the multivariable analysis, the adjusted odds of a caesarean section was significantly higher
when fetal heartbeat was not reported compared with a positive heartbeat among both
antepartum (aOR: 2.55; 95% CI: 1.53-4.26) and intrapartum (aOR: 2.08; 95% CI: 1.51-2.87)
stillbirths (Table 4). Unadjusted odds ratios are reported in the online repository.*? The
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absolute risk of a caesarean section among antepartum stillbirths for which no information on
fetal heartbeat was available at admission was 45.5% (86/189) and the corresponding absolute
risk among similar intrapartum stillbirths was 61.6% (207/336). Information on adjusted
absolute risks, which were estimated from model-predicted probabilities, is available in the
online repository.’ In the sensitivity analysis, after 238 antepartum stillbirths of babies with a
positive heartbeat at admission were reclassified as intrapartum stillbirths, the adjusted odds
of a caesarean section when fetal heartbeat was not reported was even higher among both
antepartum (aOR: 6.13; 95% CI: 4.01-9.36) and intrapartum (aOR: 2.44; 95% CI: 1.79-3.33)
stillbirths. Among live births, the odds of a caesarean section was over nine times higher
(aOR: 9.19; 95% CI: 8.63-9.78) when no information on fetal heartbeat was available at
admission compared with a reported positive heartbeat; the corresponding absolute risk was
80.3% (7019/8740).

Discussion

Our cross-sectional study of 16 hospitals in Benin, Malawi, Uganda and the United Republic
of Tanzania found that around four in 10 intrapartum stillbirths were of babies born by
caesarean section. Moreover, for over one quarter of intrapartum stillbirths of babies delivered
by caesarean section, previous caesarean section was reported as an indication. Among
antepartum stillbirths, fetal death was reported as an indication for over one third of caesarean
sections. The absence of information on fetal heartbeat at admission more than doubled the
estimated odds of a caesarean section among both antepartum and intrapartum stillbirths and
increased the odds by over nine times among live births. Correspondingly, the absolute risk of
a caesarean section delivery was 45.5% among antepartum stillbirths for which no
information on fetal heartbeat was available at admission, 61.6% among similar intrapartum

stillbirths and 80.3% of among similar live births.

Our finding that the rate of caesarean section births was high among intrapartum
stillbirths is in line with other studies from sub-Saharan Africa. One study in Zanzibar
reported that the caesarean section birth rate was almost 30% for stillbirths and just over 10%
for live births.'* In addition, a case—control study in Mozambique on the prevention of
stillbirths in facilities found that caesarean sections were significantly more common among
stillbirths than live births.'® Similarly, a population-based study in Ghana reported that the
caesarean section rate among women who had a stillborn baby or whose baby died within the

first day of life was double the rate among women whose baby survived the first 24 hours.
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We believe there are two potential explanations for our finding that the caesarean
section rate was high among intrapartum stillbirths. First, the high rate could reflect a lack of
timely access to the procedure due to delays between the decision to perform a caesarean
section and it being done.!? Second, health workers might opt for a caesarean section in an
attempt to save the baby’s life when the fetal heartbeat is unclear. Moreover, our analysis
suggests that the high caesarean section rate among all stillbirths could be driven by the high
rate among intrapartum stillbirths, which indicates that improvements in intrapartum care may

be needed.

In our study the most frequently reported indication for caesarean section overall was
a history of a previous caesarean section. This finding aligns with the literature on caesarean
section rates among stillbirths.’* A previous caesarean section is not an absolute indication
for a repeat caesarean section and a trial of labour has been recommended when there is no
other indication.*® However, this approach requires close monitoring and hospitals in sub-
Saharan Africa might be understaffed and under-resourced for a safe trial of vaginal delivery
after a previous caesarean section.*! Our finding is important given that a caesarean section
birth can increase both the risk of maternal illness or death and the risk that caesarean section
will be repeated in subsequent pregnancies.*>** Moreover, the risk of complications increases

with each procedure.

Among antepartum stillbirths in our data set, the most frequently reported indication
for caesarean section was intrauterine fetal death. However, our data collection tool allowed
for the reporting of more than one indication and we found that fetal death was not the only
reason reported for performing a caesarean section in over 60% of these cases. Nevertheless,
the high proportion of antepartum stillbirths for which no fetal heartbeat was detected at
admission indicates that facility staff either considered fetal death a valid indication for
caesarean section or made a retrospective report of fetal death to avoid blame or
administrative consequences.** This second reason could compromise accurate documentation
and limit understanding of the underlying causes of death, thereby impairing future efforts on
quality improvement, which highlights why it is crucial to promote a supportive working
environment. Further investigation is needed to better understand: (i) the influence of
maternal indications on decision-making by health workers; and (ii) the main reasons for
deciding to perform a caesarean section, particularly if those reasons differ from the ones

reported by health workers or were not captured in our data set (e.g. fear of blame).
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We found that the absence of information on fetal heartbeat at admission more than
doubled the odds of a caesarean section delivery among both antepartum and intrapartum
stillbirths and increased the odds over nine times among live births. In line with our findings,
a cohort study in the United Republic of Tanzania reported that a quarter of stillbirths of
babies with no fetal heartbeat at admission were delivered by caesarean section.* We suspect
that uncertainty about fetal heartbeat monitoring could have contributed to the overuse of
caesarean section in our study population; however, further investigations are needed. In
support of our conjecture, qualitative research in northern Uganda revealed that uncertainty
about fetal health increased stress among health workers.'® Working under stressful
conditions could affect the decision-making process and lead to a caesarean section being

performed despite the lack of an indication in an attempt to save the baby’s life.

Adhering to current fetal heartbeat monitoring guidelines has been reported to be
challenging in sub-Saharan Africa; maternity care providers describe the lack of staff and
equipment as the main obstacle to conducting adequate intermittent auscultation.'® In view of
our finding that no information on fetal heartbeat was available for a quarter of births by
caesarean section, we recommend that fetal heartbeat monitoring guidelines should be
reviewed and should include recommendations on effective and feasible monitoring practices

for sub-Saharan Africa.

The main strength of our study was the use of high-quality, electronic, registry data
from 16 hospitals supported by rigorous data management procedures that ensured few data

were missing and that the variables recorded were highly consistent.?’

We acknowledge several limitations to the interpretation of our results. First, the
possibility that the fetal heartbeat was monitored but not documented in emergencies could
have biased our findings. Although this is possible, given the high case load and limited
monitoring tools, it is likely that monitoring was not routinely conducted during emergencies,
as has been observed in studies from similar settings.'® Second, the use of fetal appearance to
establish the time of death is inaccurate.***” Findings from our sensitivity analysis revealed
that misclassification of the time of death weakened the strength of our logistic regression
models’ findings. However, we used fetal appearance because of the difficulty of establishing
the start of labour in our study areas, given delays in accessing hospital care and the frequent
absence of fetal heartbeat monitoring at admission. Third, although our data collection tool
included internationally agreed indications for caesarean section, it also allowed more than

one indication to be recorded,*® which limited our ability to determine the main reason for
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each caesarean section. Fourth, we could not adjust for potentially important confounders that
were not captured in the data registry, such as socioeconomic characteristics and maternal
health indicators. Thus, we must assume residual confounding. Finally, our analysis included
data from four African countries, which contributed to the generalizability of our findings.

However, comparisons should consider the hospital-based nature of our data.

In conclusion, we observed that birth by caesarean section in four African countries
was more likely when fetal heartbeat at admission was not reported. Although we cannot
exclude the possibility that the heartbeat was assessed but not recorded in some cases, our
findings suggest that health workers might have performed caesarean sections to avoid risk to
the fetus rather than because there was a clear medical indication. Deciding about the mode of
birth is, however, a complex process, particularly when a stillbirth is possible. We believe that
the development of locally tailored guidelines on the mode of birth for stillbirths that include
recommendations on feasible fetal heartbeat monitoring require better understanding of fetal
heartbeat monitoring and reporting practices and of the decision-making process for caesarean

section involving stillbirths.
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Table 1. Country and facility characteristics, study of caesarean section for
stillborn babies, Benin, Malawi, Uganda and United Republic of Tanzania,

2021-2023
Characteristic Country
Benin Malawi Uganda United Republic of
Tanzania

Country
Income level® Lower-middle Low Low Lower-middle
Population caesarean section rate, % 5.3° 6.1 5.3b 11¢
Stillbirth rate, per 1000 total births? 20.0 16.1 15.1 18.3
Maternal mortality ratio, per 100 000 523e 381e 284¢ 104¢
live births
Nursing and midwifery personnel, per 2.9 (2019) 7 (2020) 16.9 (2020) 5.5 (2018)
10 000 inhabitants (year)f
Medical doctors, per 10 000 0.6 (2019) 0.5 (2020) 1.6 (2020) 0.5 (2018)
inhabitants (year)?
Facility
Total no. in study 4 4 4 4
Type

Public 3 3 3 3

Private not-for-profit 1 1 1 1
No. of births in 2022" 12106 19441 15443 8783
No. of facilities with a dedicated 4 4 0 3
theatre for caesarean section
Main provider of caesarean sections Medical doctors Medical Medical doctors Medical doctors

Method of fetal heartbeat assessment

No. of Pinard stethoscopes per facility,
range

No. of Doppler devices per facility,
range

Pinard

stethoscope and

doctors and
non-physician
clinicians
Pinard
stethoscope

fetal Doppler

monitor
3-8

0-2

04

0

Pinard stethoscope
and fetal Doppler
monitor
2-3

0-2

and non-physician
clinicians

Pinard stethoscope
and fetal Doppler
monitor

1-4

0-1

a Data on country income levels were obtained from the World Bank.?2

b Data on population caesarean section rates for Benin, Malawi and Uganda were obtained from the Global

Health Observatory.?

¢ Data on the population caesarean section rate and maternal mortality ratio for the United Republic of Tanzania
were obtained from the 2022 Demographic and Health Survey and Malaria Indicator Survey.?*

d Data on stillbirth rates were obtained from the United Nations’ Inter-agency Group for Child Mortality

Estimation.?5

¢ Data on maternal mortality ratios for Benin, Malawi and Uganda in 2020 were obtained from the World Bank.?®

f Data on nursing and midwifery personnel were obtained from the World Health Organization.?”

9 Data on medical doctors were obtained from the World Health Organization.2®

h Data for 1 January to 31 December 2022 were obtained from the action leveraging evidence to reduce perinatal
mortality and morbidity (ALERT) electronic registry.

16 of 23



Publication: Bulletin of the World Health Organization; Type: Research
Article ID: BLT.24.292424

Table 2. Maternal, obstetric and fetal characteristics, by mode of birth, study of
caesarean section for stillborn babies, Benin, Malawi, Uganda and United

Republic of Tanzania, 2021-2023

Characteristic

Maternal
Age, years
<20
20-29
30-39
=40
Parity at index pregnancy
Nulliparous
Multiparous (1-4 deliveries)
Grand multiparous (= 5 deliveries)
Outcome of previous pregnancy
No previous pregnancy
Live birth
Miscarriage
Stillbirth
Neonatal death
Missing data
Number of antenatal care visits for index pregnancy
0
1-3
4-7
=28
Antenatal complications?
None
Hypertensive disorder
Malaria
Severe anaemia
HIV infection
Other chronic condition®
Obstetric
Multiple pregnancy
Fetal heartbeat at admission
Positive heartbeat
No heartbeat
No information available
Fetal presentation
Cephalic
Breech
Transverse
Induction or augmentation of labour
Referred from another facility
Maternal outcome at discharge
No complications
Complications¢
Death
Missing data
Fetal
Birthweight
Very low (1000-1499 g)
Low (1500-2499 g)
Normal (2500-3999 g)
Macrosomia (= 4000 g)
Gestational age
Very preterm (< 32 weeks)
Moderate to late preterm (32—36 weeks)
Term (37-41 weeks)

17 of 23

Mode of birth, no. of births (%)

Caesarean section

(n =29 640)

4 696 (15.8)

16104 (54.3)

8 048 (27.2)
792 (2.7)

10 555 (35.6)
17 434 (58.8)
1651 (5.6)

9590 (32.4)
16 593 (56.0)
2403 (8.1)

276 (0.9)
8972 (30.3)

19194 (64.8)
1198 (4.0)

24642 (83.2)
4218 (14.2)
395 (1.3)
407 (1.4)
769 (2.6)
325 (1.1)

2667 (9.0)

21402 (72.2)
926 (3.1)
7 312 (24.7)

26 669 (90.0)
2630 (8.9)

28 495 (96.1)
951 (3.2)
120 (0.4)
74 (0.2)

439 (1.5)
4794 (16.2)
23411 (79.0)

996 (3.4)

431 (1.5)
4235 (14.3)
23724 (80.0)

Vaginal
(n=76232)

17 946 (23.5)

39001 (51.2)

17317 (22.7)
1968 (2.6)

30390 (39.9)
41325 (54.2)
4517 (5.9)

44789 (58.8)
1924 (2.5)

69 549 (91.3)
3720 (4.9)
717 (0.9)
423 (0.6)
2386 (3.1)
346 (0.5)

4750 (6.2)

71928 (94.4)
2351 (3.1)
1953 (2.6)

73569 (96.5)
2578 (3.4)
85 (0.1)
2189 (2.9)
11943 (15.7)

75369 (98.9)
285 (0.4)
135 (0.2)
443 (0.6)

1112 (1.5)
10810 (14.2)
62452 (81.9)

1858 (2.4)

1349 (1.8)
9484 (12.4)
62 862 (82.5)
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Post-term (=42 weeks) 1250 (4.2) 2537 (3.3)
5-minute Apgar score?

Low (0-3 points) 1467 (5.0) 3 083 (4.0)

Moderately abnormal (4—6 points) 888 (3.0) 1493 (2.0)

Reassuring (7—10 points) 27 265 (92.0) 71622 (94.0)
Sex

Female 13910 (46.9) 37949 (49.8)

Male 15725 (53.1) 38272 (50.2)
Birth outcome

Live birth 28 460 (96.0) 73620 (96.6)

Intrapartum stillbirth 858 (2.9) 1240 (1.6)

Antepartum stillbirth 322 (1.1) 1372 (1.8)

HIV: human immunodeficiency virus.

@ Each pregnancy could have more than one complication.

b Other chronic conditions included cardiac or renal disease, gestational diabetes and diabetes.

¢ Maternal complications at discharge included postpartum infection, haemorrhage, hypertensive disorders and

anaesthesia-related complications.

d As Apgar scores were reported for both live and stillborn births, the denominator was the total number of births,

consistent with other variables in the table.
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Table 3. Most-reported indications for caesarean section, by birth outcome,
study of caesarean section for stillborn babies, Benin, Malawi, Uganda and
United Republic of Tanzania, 2021-2023

Variable Proportion of births by caesarean section, % (no./n)?

Birth outcome

Antepartum stillbirth Intrapartum stillbirth Live birth

Caesarean section
rate

Caesarean
sections with a
reported
indication

Ten most-reported indications®

19.0 (322/1694) 40.9 (858/2098) 27.9 (28 460/102 080)

88.2 (284/322) 84.0 (721/858) 91.2 (25 955/28 460)

1

Fetal death (34.5%;
111/322)

Previous caesarean
section (26.1%;

Previous caesarean
section (51.6%;

182/697)° 9871/19 126)°
2 Previous caesarean Antepartum Prolonged labour (26.0%;
section (29.4%; haemorrhage (19.1%; 7 400/28 460)
74/252)° 164/858)
3 Prolonged labour Prolonged labour Fetal distress (14.4%;
(14.6%; 47/322) (17.0%; 146/858) 4 090/28 460)
4 Antepartum Fetal distress (11.2%; Hypertensive disorder
haemorrhage (14.3%; 96/858) (9.0%; 2 548/28 460)
46/322)
5 Hypertensive disorder Hypertensive disorder Malpresentation (8.0%;
(13.0%; 42/322) (10.5%; 90/858) 2271/28 460)
6 Malpresentation (12.4%; Fetal death (10.3%; Elective caesarean
40/322) 88/858) section (5.5%;
1569/28 460)
7 Multiple pregnancy Malpresentation (8.7%;  Multiple pregnancy
(7.8%; 25/322) 75/858) (5.4%; 1 538/28 460)
8 Fetal distress (3.7%; Premature rupture of Antepartum haemorrhage
12/322) membranes (5.1%; (2.5%; 718/28 460)
44/858)
9 Elective caesarean Cord complication Premature rupture of
section (3.7%; 12/322) (4.4%; 38/858) membranes (2.4%;
669/28 460)
10 Premature rupture of Multiple pregnancy Post-term delivery (2.0%;

membranes (1.2%;
4/322)

(3.1%; 27/858)

579/28 460)

2 Figures are for the percentage of births by caesarean section (number/total number of births by caesarean
section for each birth outcome), except where otherwise indicated.

b Each caesarean section could have more than one indication.

¢ Figures are for women who had previously given birth.
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Table 4. Effect of fetal, maternal and demographic characteristics on the risk of caesarean section stratified by birth outcome, by
multivariable logistic regression analysis, study of caesarean section for stillborn babies, Benin, Malawi, Uganda and United
Republic of Tanzania, 2021-2023

Characteristic Birth outcome
Antepartum stillbirth Intrapartum stillbirth Live birth
Caesarean section Risk of caesarean Caesarean section Risk of caesarean Caesarean section births  Risk of caesarean
births as a section, aOR births as a section, aOR as a proportion of all section, aOR
proportion of all (95%Cl) proportion of all (95%Cl) births, no./n(%) (95%Cl)
births, no./n(%) births, no./n(%)
Fetal heartbeat at admission
Positive heartbeat 54/238 (22.7) 1.00 (reference) 286/700 (40.9) 1.00 (reference) 21062/92 392 (22.8) 1.00 (reference)
No heartbeat 182/1267 (14.4) 0.47 (0.31-0.71) 365/1062 (34.4) 0.55 (0.44-0.70) 379/948 (40.0) 1.51 (1.29-1.75)
No information 86/189 (45.5) 2.55 (1.53-4.26) 207/336 (61.6) 2.08 (1.51-2.87) 7 019/8 740 (80.3) 9.19 (8.63-9.78)
Maternal age, years
<20 21/222 (9.46) 1.00 (reference) 93/304 (30.6) 1.00 (reference) 4 582/22 116 (20.7) 1.00 (reference)
20-29 172/897 (19.2) 212 (1.16-3.88) 420/1036 (40.5) 1.26 (0.89-1.79) 15512/53 172 (29.2) 1.34 (1.28-1.41)
30-39 111/504 (22.0) 2.40 (1.20—4.80) 320/689 (46.4) 1.59 (1.05-2.41) 7617/24172 (31.5) 1.52 (1.42-1.62)
240 18/71 (25.4) 3.24 (1.30-8.06) 25/69 (36.2) 1.08 (0.55-2.15) 749/2 620 (28.6) 1.91 (1.68-2.16)
Parity at index pregnancy?
Grand multiparous 51/218 (23.4) 1.00 (reference) 130/280 (46.4) 1.00 (reference) 1470/5 670 (25.9) 1.00 (reference)
Multiparous 190/940 (20.2) 1.15 (0.72-1.83) 549/1260 (43.6) 1.01 (0.73-1.40) 16 695/56 559 (29.5) 1.23 (1.13-1.34)
Nulliparous 81/536 (15.1) 1.53 (0.53-4.39) 179/558 (32.1) 1.46 (0.62-3.41) 10 295/39 851 (25.8) 2.55(2.21-2.96)
Outcome of previous pregnancy
Live birth 192/971 (19.8) 1.00 (reference) 567/1292 (43.9) 1.00 (reference) 15 834/55 546 (28.5) 1.00 (reference)
Miscarriage 43/172 (25.0) 1.36 (0.78-2.34) 55/157 (35.0) 0.63 (0.39-1.00) 2 305/7 097 (32.5) 1.36 (1.25-1.48)
Stillbirth 12/42 (28.6) 2.69 (1.22-5.97) 36/68 (52.9) 1.18 (0.66-2.10) 447/940 (47.6) 1.78 (1.50-2.11)
Neonatal death 2/19 (10.5) 0.30 (0.06-1.46) 19/41 (46.3) 0.88 (0.43-1.82) 379/883 (43.0) 1.32 (1.11-1.58)
Missing data 3/9 (33.3) 3.10 (0.55-17.4) 20/31 (64.5) 1.40 (0.59-3.35) 136/564 (24.1) 1.05 (0.83-1.34)
No previous pregnancy 70/481 (14.6) 1.07 (0.40-2.88) 161/509 (31.6) 0.78 (0.34-1.77) 9 359/37 050 (25.3) 1.18 (1.04-1.34)
No. of antenatal care visits for index pregnancy
0 5/36 (13.9) 1.00 (reference) 16/40 (40.0) 1.00 (reference) 255/1260 (20.2) 1.00 (reference)
1-3 138/823 (16.8) 1.27 (0.37-4.40) 409/984 (41.6) 0.96 (0.47-1.98) 8 425/35624 (23.6) 0.97 (0.82—1.14)
4-7 170/805 (21.1) 1.63 (0.47-5.68) 416/1034 (40.2) 0.88 (0.42-1.81) 18 608/62 144 (29.9) 1.19 (1.01-1.41)
28 9/30 (30.0) 2.81 (0.61-13.0) 17/40 (42.5) 1.01 (0.38-2.73) 1172/3 052 (38.4) 1.42 (1.18-1.72)
Previous caesarean 78/163 (47.9) 6.49 (4.26-9.89) 188/256 (73.4) 5.44 (3.90-7.57) 10089/13 253 (76.1) 16.2 (15.4-17.1)
section®
Multiple pregnancy® 37/147 (25.2) 1.29 (0.78-2.15) 75/181 (41.4) 0.97 (0.67-1.40) 2 555/7 089 (36.0) 1.24 (1.16-1.33)
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Hypertensive
disorder®
Antepartum
haemorrhage®
Diabetes®

Malaria®

Cardiac or renal
disease®
Gestational diabetes®
HIV test resulit
Negative

Positive

Not known or test not
done

Referred from another

facility®

Fetal presentation
Cephalic

Breech

Transverse
Macrosomia (birth
weight 24000 g)°
Gestational age
Term (37-41 weeks)
Very preterm

(< 32 weeks)
Moderate to late

preterm (32—36 weeks)
Post-term (= 42 weeks)

Country

Malawi

Benin

Uganda

United Republic of
Tanzania

82/346 (23.7)
58/102 (56.9)

2/7 (28.6)
8/46 (17.4)
2/9 (22.2)

3/5 (60.0)

268/1395 (19.2)
3/29 (10.3)
51/270 (18.9)

182/771 (23.6)

240/1473 (16.3)
65/198 (32.8)
17/23 (73.9)
15/45 (33.3)

181/852 (21.2)
34/265 (12.8)
98/535 (18.3)
9/42 (21.4)
31/343 (9.04)
155/688 (22.5)

98/500 (19.6)
38/163 (23.3)

1.02 (0.71-1.46)
7.48 (4.58-12.2)

0.91 (0.12-6.99)
1.19 (0.50-2.82)
0.63 (0.09—4.27)

9.51 (0.93-96.8)

1.00 (reference)
0.36 (0.08—1.56)
0.92 (0.61-1.39)

1.98 (1.40-2.80)

1.00
2.81

28.3
2.55

reference
1.88-4.20
9.70-82.4
1.22-5.31

—~ e~~~
~—~ — —

1.00 (reference)
0.50 (0.31-0.80)

0.66 (0.47-0.93)

1.15 (0.50-2.64)

1.00 (reference)
1.65 (0.97-2.80)
1.92 (1.15-3.21)
4.03 (2.14-7.59)

164/371 (44.2)
212/328 (64.6)

1117 (64.7)
6/18 (33.3)
6/8 (75.0)

9/13 (69.2)

701/1710 (41.0)
20/50 (40.0)
137/338 (40.5)

492/1157 (42.5)

685/1758 (39.0)
140/302 (46.4)
33/38 (86.8)
45/68 (66.2)

566/1323 (42.8)
45/173 (26.0)
202/529 (38.2)

45/73 (61.6)
106/339 (31.3)

374/936 (40.0)
314/697 (45.1)
64/126 (50.8)
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1.15 (0.87—1.50)
4.86 (3.61-6.55)

3.44 (0.97-12.2)
0.69 (0.23-2.08)
1.28 (0.20-8.20)

2.51 (0.55-11.5)

1.00 (reference)
1.03 (0.53—-1.99)
1.22 (0.92-1.62)

1.44 (1.13-1.83)

1.00
1.56
16.5
292

—

reference)
1.17-2.07)
6.02-45.3)
1.65-5.16)

Py

1.00 (reference)
0.30 (0.20-0.46)

0.61 (0.48-0.78)

2.52 (1.47-4.33)

3 972/7 221 (55.0)
827/978 (84.6)

137/283 (48.4)
381/1 048 (36.4)
103/204 (50.5)

92/195 (47.2)

24 849/89 595 (27.7)
746/3 076 (24.3)
2 865/9 409 (30.5)

7 818/18 507 (42.2)

25 744/ 97 007 (26.5)
2 425/4 708 (51.5)
291/365 (79.7)
936/2 741 (34.2)

22977/84 411 (27.2)
352/1 342 (26.2)
3 935/12 655 (31.1)
1196/3 672 (32.6)
6 382/36 648
9 729/21 447

7 328/26 672
5021/17 313

17.4)
45.4)
27.5)
29.0)

o~~~

2.47 (2.33-2.63)

19.0 (15.7-23.1)

1.22 (0.91-1.63)
1.23 (1.06-1.43)
1.38 (0.96-1.97)
1.00 (0.69—1.44)

1.00 (reference)
0.96 (0.86—1.06)
0.85 (0.80-0.90)
2.17 (2.08-2.27)
(reference)

2.42-2.82

1.00
2,61 ( )
15.2 (11.5-20.0)
1.71 ( )

1(1.55-1.88

1.00 (reference)
0.46 (0.39-0.54)
0.81 (0.77-0.86)

1.37 (1.26-1.49)

o

0 (reference)
341, )
.35 (1. 29—1 41)
.66 (1.58-1.75)

aOR: adjusted odds ratio; Cl: confidence interval; HIV: human immunodeficiency virus.

@ Multiparous women had had 1—4 previous deliveries and grand multiparous women had had =5.

b aOR are for the comparison with births in the absence of this characteristic.
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Fig. 1. Participant inclusion, study of caesarean section for stillborn babies,
Benin, Malawi, Uganda and United Republic of Tanzania, 2021-2023

Women considered for inclusion in the
study (n =107 217)

Women who did not fulfill
eligibility criteria (n = 161)

Women (n = 107 056) eligible for
inclusion and their babies (n =110 797)

Babies who did not fulfill
eligibility criteria (n = 316)

Babies eligible for inclusion (n = 110 481)
and their mothers (n = 106 595)

Babies for whom data were missing
on key variables (n = 4609)

A 4

Babies included in the study (n =105 872)
and their mothers (n = 102 167)

Notes: Women were recruited between 1 July 2021 and 30 June 2023 at four hospitals each in Benin, Malawi,
Uganda and the United Republic of Tanzania. Babies’ data on key variables were missing for: birth outcome (49
babies); maternal age (106 babies); number of previous pregnancies (698 babies); number of antenatal care visits
(831 babies); previous caesarean section (66 babies); pregnancy complications (271 babies); referral status (176
babies); baby’s presentation (88 babies); birthweight (333 babies); and gestational age (1991 babies).
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Fig. 2. Fetal heartbeat at admission for babies born by caesarean section, by
birth outcome, study of caesarean section for stillborn babies, Benin, Malawi,
Uganda and United Republic of Tanzania, 2021-2023

Positive heartbeat detected on fetal monitoring
- No heartbeat detected on fetal monitoring
_ No information on fetal heartbeat
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