
1Tadese M, et al. BMJ Paediatrics Open 2025;9:e003502. doi:10.1136/bmjpo-2025-003502

Open access�

Safer Baby Bundle intervention for 
reducing perinatal mortality in Ethiopia: 
a quasi-experimental study

Mesfin Tadese  ‍ ‍ ,1 Solomon Hailemeskel,1 Alemayehu Moges,2 
Saba Desta Tessema,1 Michael Amera Tizazu,3 Getnet Mitike Kassie4 

To cite: Tadese M, 
Hailemeskel S, Moges A, 
et al. Safer Baby Bundle 
intervention for reducing 
perinatal mortality in Ethiopia: 
a quasi-experimental study. 
BMJ Paediatrics Open 
2025;9:e003502. doi:10.1136/
bmjpo-2025-003502

Received 19 March 2025
Accepted 16 June 2025

1Department of Midwifery, Debre 
Berhan University, Debre Birhan, 
Ethiopia
2Department of Obstetrics and 
Gynecology, Debre Berhan 
University, Debre Birhan, 
Ethiopia
3Department of Public Health, 
Debre Berhan University, Debre 
Birhan, Ethiopia
4International Institute for 
Primary Health Care, Addis 
Ababa, Ethiopia

Correspondence to
Mesfin Tadese; ​mesitad031@​
gmail.​com

Original research

© Author(s) (or their 
employer(s)) 2025. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ Group.

ABSTRACT
Objective  To assess the effect of the Safer Baby Bundle 
(SBB) of care in reducing perinatal mortality in Ethiopia.
Design  A quasi-experimental study design was 
implemented from February to August 2024. The 
intervention group received the five SBB care package 
adapted for Ethiopia; improving detection and 
management of fetal growth restriction, raising awareness 
and improving care for women with decreased fetal 
movements, improving awareness of maternal safe 
going-to-sleep position, improving decision-making about 
timing of birth for women with risk factors for stillbirth and 
effective fetal monitoring during labour, and the control 
group received the standard care. Log-binomial regression 
analysis was performed to compare the outcome variables.
Setting  Four hospitals in North Shewa Zone, Ethiopia.
Participants  841 women attending antenatal care were 
included.
Outcome measures  Stillbirth is the death of a baby 
before or during birth after 28 weeks of gestation in 
singleton pregnancies without lethal fetal congenital 
anomalies, whereas, early neonatal death is the death of a 
newborn occurring before hospital discharge.
Results  In this study, the overall stillbirth rate decreased 
by 24.8%, from 28.6 to 21.5 per 1000 live births, and 
neonatal mortality reduced by 19.9%, from 35.7 to 
28.6 per 1000 live births, although these results were 
not statistically significant. Additionally, the intervention 
significantly reduced the incidence of non-reassuring 
fetal heart rate patterns during labour (adjusted risk 
ratio (aRR)=0.78, 95% CI 0.64 to 0.95), low birth weight 
(aRR=0.77, 95% CI 0.60 to 0.98) and the need for neonatal 
resuscitation (aRR=0.59, 95% CI 0.37 to 0.94). However, 
there was a concurrent increase in neonatal intensive care 
unit admissions (aRR=1.42, 95% CI 1.19 to 1.69).
Conclusion  The implementation of the SBB, adapted for 
Ethiopia, was associated with improvements in perinatal 
health outcomes. Further implementation research to 
identify causal effects and assess feasibility in Ethiopia and 
other low-income and middle-income countries is crucial.
Trial registration number  https://pactr.samrc.ac.za, 
PACTR202503889654904.

INTRODUCTION
Globally, an estimated 1.9 million stillbirths 
and 2.3 million newborn deaths occur annu-
ally,1 with 98% in low and middle-income 
countries.2 This is also known as the ‘silent 

epidemic’.3 Despite being largely preventable, 
stillbirths are often overlooked in maternal 
health policies and the Sustainable Devel-
opment Goals,2 highlighting their neglect 
compared with maternal and child mortality.1

Despite global progress in maternal and 
child health over the past 20 years, stillbirth 
rates have declined more slowly (2.3% annu-
ally)4 compared with neonatal (2.9%)5 and 
under-5 mortality (4.3%).4 The stillbirth-to-
under-5 mortality ratio also increased from 
0.30 in 2000 to 0.38 in 2019.2 In Ethiopia, 
under-5 and infant mortality declined from 
123 and 77 per 1000 live births in 2005 to 59 
and 47, respectively, in 2019. However, peri-
natal mortality has remained unchanged at 
33 per 1000 live births since 2016.6

In 2014, the Every Newborn Action Plan 
(ENAP), endorsed by 194 WHO Member 
States, set a goal for all countries to achieve 
a stillbirth rate of 12 or fewer per 1000 live 
births by 2030 and reduce equity gaps, partic-
ularly in countries that have met the target.2 
Similarly, Ethiopia’s Health Sector Trans-
formation Plan-II (HSTP-II) aims to reduce 
newborn mortality from 33 to 21 per 1000 live 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ In high-income countries, the Safer Baby Bundle 
(SBB) intervention improves perinatal health out-
comes, but its effects in Ethiopia have not been 
thoroughly investigated.

WHAT THIS STUDY ADDS
	⇒ The SBB of care, a quality improvement initiative, 
improved the incidence of non-reassuring fetal heart 
rate patterns, low birth weight and the need for neo-
natal resuscitation.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The findings support evidence-based clinical prac-
tice and encourage policymakers to incorporate the 
SBB into maternal health strategies to reduce peri-
natal mortality.
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births by 2025.7 However, low and middle-income coun-
tries, particularly Sub-Saharan countries, will not reach 
these targets by 2030 if further efforts are not made.

In Australia, the evidence-based Safer Baby Bundle 
(SBB) intervention is implemented to improve neonatal 
survival and reduce avoidable stillbirths.8 9 The bundle 
was developed by the Center of Research Excellence in 
Stillbirth, Australia. The SBB adapted for Ethiopia targets 
five key areas: improving the detection and management 
of fetal growth restriction (FGR), raising awareness and 
improving care for women with decreased fetal move-
ments (DFM), improving awareness of maternal safe 
going-to-sleep position, improving decision-making 
about the timing of birth for women with risk factors for 
stillbirth and effective fetal heart rate monitoring during 
labour.8 10 The first four components were adapted from 
the Australian (AU) maternity care bundle,8 9 while the 
fifth component (effective fetal heart rate monitoring) 
was drawn from the United Kingdom (UK) Saving Babies’ 
Lives (SBL) care bundle.10 11 Although the component 
‘supporting women to stop smoking in pregnancy’ is 
included in both the AU SBB and UK SBL bundles, it 
was not incorporated into the current study. This was 
due to the extremely low prevalence of smoking among 
pregnant women in Ethiopia, where it is not currently 
considered a significant public health concern in this 
population.12

In England, the implementation of SBL led to a 20% 
reduction in stillbirth rates.10 Additionally, integrating 
SBB with continuity-of-care models has shown further 
improvements in reducing stillbirths.8 By implementing 
the key messages in this care bundle and early detection 
of high-risk pregnancies (ie, FGR and other risk factors), 
SBB promotes appropriate and timely management 
that lowers the risk of stillbirths and neonatal deaths. 
Adapting this bundle could be highly beneficial in Ethi-
opia, where its impact on perinatal mortality reduction 
remains unexplored. Moreover, this study will serve as 
baseline information for future large-scale research in 
the area. Therefore, we aim to evaluate the effective-
ness of SBB with continuity of care in reducing perinatal 
mortality in Ethiopia.

MATERIALS AND METHODS
Study design, period and setting
A parallel, quasi-experimental study design was imple-
mented in the North Shewa Zone, Amhara Region, Ethi-
opia. The study was conducted from February to August 
2024. Debre Berhan is the capital city of the North Shewa 
Zone and is located about 130 km northeast of Addis 
Ababa on the Ethiopian highway. The total population 
of the zone is estimated at 2 429 108, including 1 203 366 
females.13 There are 11 public hospitals in the zone; 3 
general hospitals, 7 primary hospitals and 1 comprehen-
sive specialised hospital offering complete emergency 
obstetric care.

Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

Eligibility criteria
The study enrolled pregnant women with a singleton 
pregnancy and gestational age less than 24 weeks 
attending antenatal care (ANC) service. Pregnant 
women with multiple pregnancies, lethal fetal congenital 
abnormality, women who do not want to receive care with 
midwife-led continuity of care (MLCC) and women who 
receive ANC at the study hospitals but already planned 
to give birth elsewhere or who are unable to attend their 
scheduled follow-up appointments were excluded.

Intervention group
Pregnant women receiving SBB elements, adapted for 
Ethiopia, formed the intervention group, with care 
provided from 24 weeks of pregnancy to delivery. A hand-
book and resource was developed8 11 to guide the imple-
mentation, covering SBB components, key performance 
indicators, process and outcome indicators, rationale, 
interventions, requirements and implementation 
approaches. In addition, it stresses the need for a MLCC 
model for all women, and in particular, for women at 
increased risk of FGR and stillbirth.

All pregnant women were assessed for FGR risk 
factors and documented at each antenatal visit from 24 
weeks using an FGR algorithm. Low-risk women under-
went serial symphysis fundal height measurements at 
each visit, plotted on a growth chart. High-risk women 
received serial ultrasound scans every 2–4 weeks, with 
estimated fetal weight (EFW) plotted accordingly. By 
28 weeks, all were informed about DFM and advised 
to report concerns. Those reporting DFM underwent 
a comprehensive clinical assessment, including risk 
factor screening for stillbirth and FGR, medical history 
review and relevant investigations. Fetal heart rate was 
monitored using Moyo or cardiotocography (CTG), 
and ultrasound was considered for suspected and unde-
tected FGR. Shared birth timing decisions were based on 
risk factors, gestational age and investigation findings. 
From 28 weeks, all pregnant women were advised on 
‘going-to-sleep on side’, emphasising side-sleeping for 
all sleep episodes, including nighttime, naps and after 
awakenings. Women were advised not to be concerned 
if they woke up on their backs but to simply roll back 
onto their sides to continue sleeping.14 A brochure/flyer 
on side sleeping and DFM, adapted from the AU hand-
book and resource guide,8 was translated into Amharic, 
posted in the ANC ward, and distributed to women in the 
intervention group. Stillbirth risk factors were regularly 
assessed, documented and reassessed at 34 to 36+6 weeks, 
with individualised monitoring adjusted as needed and 
birth timing decided through shared decision-making. 
Moreover, healthcare providers monitored fetal heart 
rate using CTG and/or Moyo for real-time assessment, 
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enabling early detection of abnormalities and timely 
intervention.

In each study hospital, a team of three midwives 
alternately monitored care during pregnancy, labour, 
delivery and the postnatal period. All midwives, general 
practitioners and obstetricians were trained on the SBB 
and global intervention standards. The training was 
conducted over 2 consecutive days prior to the start of 
the intervention, with participants divided into two small 
groups to maintain routine maternal services. It covered 
the five core components of the SBB, communication 
strategies, use of brochures/flyers and documentation 
and follow-up procedures. Interactive methods such as 
lectures, discussions and role plays were used. Project 
supervisors and investigators conducted on-site moni-
toring, with weekly observations to ensure protocol 
adherence. Supportive supervision, refresher discussions 
and a feedback mechanism were used to guide clini-
cians and address challenges. Midwives collaborated with 
obstetricians and other health professionals to manage 
complications. During labour, one midwife from each 
MLCC team was assigned to assist, with team support as 
needed. Postdelivery, the same team ensured continuity 
of care. The intervention evaluated changes in stillbirths 
and key clinical outcomes of the bundle using routinely 
collected perinatal data.

Control group
Pregnant women who were provided with routine 
maternal healthcare services including ANC, intrapartum 
management during labour and delivery, and postnatal 
care following established clinical guidelines and proto-
cols were classified as the control group. This means they 
received the usual care without any additional interven-
tions beyond the standard practices recommended for 
maternal and newborn health. Their outcomes were then 
compared with those of the SBB group to evaluate the 
effectiveness of the intervention.

Sample size
There was no comparable baseline study in Ethiopia 
or other African countries. However, the existing prac-
tice approach showed a 28.5% decrease in perinatal 
mortality, from 46 per 1000 live births in 2011 to 33 per 
1000 live births in 201615 and 2019.6 We expect that the 
SBB intervention would reduce the perinatal mortality by 
37.7% (a 9%-point difference). To detect such a differ-
ence at a significance level of 0.05 with 80% power, each 
arm would require a minimum of 409 cases. Adding 5% 
for losses to follow-up, the study will require a total of 859 
samples.

Procedure for selecting study participants
Four hospitals were purposefully selected: Mehal Meda 
and Hakim Gizaw Hospital as intervention sites and 
Alem-ketema and Shewa Robit Hospital as controls. They 
were chosen for their comparable services, the presence 
of obstetricians, CTG/Moyo availability, and their status 

as government health facilities. Sample sizes were propor-
tionally allocated based on 6-month ANC visits. A system-
atic random sampling method (interval of two) was used, 
with the first participant selected by lottery. Pregnant 
women meeting inclusion criteria were enrolled until 
the target sample size was reached, with intervention and 
control groups matched by age.

Clinical outcomes
Stillbirths and early neonatal deaths are the primary clin-
ical outcomes. The secondary outcomes were neonatal 
outcomes collected from routinely collected perinatal 
data including birth weight, preterm birth, mode of 
delivery, duration of labour, appearance, pulse, grimace, 
activity, respiration (APGAR) score, meconium aspiration 
and admission to neonatal intensive care unit (NICU).

Measurement of outcomes
Stillbirth
The death of a baby before or during birth after 28 weeks 
of gestation in singleton pregnancies without lethal fetal 
congenital anomalies.1 10

Early neonatal death
The death of a newborn occurring before hospital 
discharge.

Low APGAR score
A score of less than 7 recorded at the 5th min of delivery.10

Fetal growth restriction
A weight measurement below the 10th percentile and 
can be applied to fundal height, EFW or birth weight.11 A 
severe FGR is an FGR below the 3rd percentile.8

Midwife-led continuity of care
A model that provides women with care from the same 
midwife or small team of midwives during pregnancy, 
birth and the early postnatal period with appropriate 
involvement of the multidisciplinary team when needed.8

Data collection tool and procedure
Midwives routinely recorded participants’ baseline char-
acteristics, including sociodemographic, obstetric and 
medical histories. Antenatal, delivery and postnatal care 
data were documented in maternal charts or EMRs. In 
the early postnatal period, a blinded data collector gath-
ered maternal and newborn outcomes using a standard-
ised tool through medical record reviews and interviews. 
This tool was developed by reviewing measurement tools 
used in previous studies.10 16–20 Data collection spanned 
from the 24th week of pregnancy to discharge.

Data quality control
A reproductive health expert conducted a back-and-forth 
translation between English and Amharic to ensure the 
questionnaire’s consistency. A pretest was conducted 
on 5% of the sample (21 intervention, 21 control) at 
Kemisse Hospital, leading to necessary adjustments. 
Six data collectors and three supervisors with Master’s 
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Degrees in Clinical Midwifery received 2 days of training 
on study procedures and data extraction. On-site super-
vision ensured adherence to standardised methods, with 
supervisors conducting random checks and addressing 
inconsistencies through refresher training. Monthly 
review meetings were held to monitor adherence, iden-
tify challenges and implement corrective actions. Addi-
tionally, supervisors and investigators closely monitored 
the completeness, coherence and clarity of the data 
throughout the collection period. Random question-
naire checks were also done. Furthermore, pregnant 
women were anonymously surveyed to verify key inter-
vention components, such as counselling on fetal move-
ments and safe sleep positions.

Neutral framing was used during recruitment, and 
maternal and neonatal outcome data were blinded to 
healthcare providers to minimise the Hawthorne effect. 
Both data collectors and providers were unaware of 
group assignments. Healthcare providers followed the 
guideline without being informed of the study’s hypoth-
esis or intervention-related modifications to prevent 
practice changes. Independent data collectors, blinded 
to group assignments, gathered study data, with training 
focused on standardising procedures without disclosing 
intervention details.

Data processing and analysis plan
Data were cleaned, recoded and entered into Epi-Data 
V.4.6 and then analysed using SPSS V.25.0. Descrip-
tive statistics were used to summarise baseline charac-
teristics and clinical outcomes. Birth outcomes were 
compared using proportions, with Pearson’s χ² test for 
categorical variables and t-tests for continuous variables. 

Multicollinearity was assessed using variance inflation 
factor and tolerance, showing no significant correlation 
between the variables. Log-binomial regression analysis 
was employed to estimate adjusted risk ratios (aRR) with 
95% CIs. Statistical significance was set at p<0.05.

RESULTS
During the recruitment period, 1739 pregnant women 
attended ANC clinics at the selected hospitals, of whom 
1048 were found eligible for the study. Among these, 127 
opted out of participation and 62 preferred to receive 
the standard care. Out of the 859 women who met the 
inclusion criteria, 430 were allocated to the intervention 
group and 429 to the control group. In the intervention 
group, 11 participants were lost to follow-up, while 7 
participants were lost to follow-up in the control group. 
Consequently, the final analysis included 419 participants 
in the intervention group and 422 in the control group 
(figure 1).

Baseline characteristics of participants
No significant age difference was observed between the 
two groups. The mean age of participants in the control 
group was 27.2±5.08 years, while in the intervention 
group, it was 27.3±4.46 years. The majority of participants 
in both groups was in the 20–34-year age range. The 
number of women living in urban areas was significantly 
higher in the control group (84.8%). Additionally, there 
was a significantly higher number of married women 
in the intervention group (98.3%) compared with the 
control group (92.9%) (table 1).

Figure 1  Flow diagram of study participants, North Shewa Zone, Ethiopia, 2024. GA, gestational age.
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SBB intervention packages
The provision of information and care on the five SBB 
elements enhanced the early detection of complica-
tions. In the intervention group, 24.3% of women devel-
oped FGR, compared with 16.4% in the control group. 
Additionally, 8.4% of women in the intervention group 
sought maternity services for DFM, whereas only 3.1% 
did so in the control group. Moreover, 71.6% of women 
in the intervention group reported practising safe sleep, 
compared with only 34.1% in the control group. Further-
more, 95.2% of women in the intervention group were 

assessed for stillbirth risk factors at inclusion, compared 
with 65.2% in the control group (table 2).

Obstetric and gynaecologic characteristics
Women in the intervention group had a mean gesta-
tional age of 14.17±6.42 weeks at their first ANC contact, 
compared with 17.00±7.69 weeks for women in the control 
group. Over half of the women were multigravida, with 
56.9% in the control group and 63.0% in the intervention 
group. The mean duration of labour was shorter in the 
control group (472.56±257.60 min) compared with the 

Table 1  Baseline characteristics of participants, North Shewa Zone, Amhara region, Ethiopia, 2024

Variables Category Control (N=422) Intervention (N=419) P value

Age <20 years 12 (2.8%) 12 (2.9%) 0.137

20–34 years 357 (84.6%) 372 (88.8%)

≥35 years 53 (12.6%) 35 (8.4%)

Residence Urban 358 (84.8%) 300 (71.6%) 0.000

Rural 64 (15.2%) 119 (28.4%)

Religion Christian 410 (97.2%) 414 (98.8%) 0.089

Muslim 12 (2.8%) 5 (1.2%)

Marital status Married 392 (92.9%) 412 (98.3%) 0.000

Others* 30 (7.1%) 7 (1.7%)

*Single, widowed or divorced.

Table 2  SBB care intervention packages, North Shewa Zone, Amhara region, Ethiopia, 2024

Elements Components Control N (%) Intervention N (%)

Detection and 
management 
of fetal growth 
restriction (FGR)

Assessed for FGR risk factors at every ANC 176 (41.7) 397 (94.7)

Identified at risk of FGR 91 (21.5) 114 (27.2)

SFH plotted at every ANC contact 89 (21.1) 391 (93.3)

EFW plotted for high-risk women 51 (56.0) 95 (83.3)

FGR detected 69 (16.4) 102 (24.3)

Delivered for detected FGR 28 (40.5) 77 (75.5)

Fetal movements DFM information provided 355 (84.1) 400 (95.7)

Attended a maternity service for DFM 13 (3.1) 35 (8.4)

Underwent induction or CS for DFM 1 (0.2) 3 (0.7)

Safe going-to-sleep 
position

Safe going-to-sleep position information provided 306 (72.5) 403 (96.2)

Safe sleep practices reported 144 (34.1) 300 (71.6)

Timing of birth 
for risk factors for 
stillbirth

Assessed for stillbirth risk factors at inclusion 275 (65.2) 399 (95.2)

Reassessed for risk factors at 34 to 36+6 weeks 177 (41.9) 390 (93.1)

Involved in decision-making about timing of birth based on risk 
status

367 (86.9) 397 (94.7)

Induction or CS for risk of stillbirth 59 (13.9) 85 (20.3)

Intrapartal fetal 
monitoring

Fetus monitored with CTG 150 (35.5) 305 (72.7)

Monitored every 30 min in the AFSOL and every 15 min in the 
SSOL

296 (70.1) 347 (82.8)

AFSOL, active first stage of labour; ANC, antenatal care; CS, caesarean section; CTG, cardiotocography; DFM, decreased fetal movement; 
EFW, estimated fetal weight; SBB, Safer Baby Bundle; SFH, symphysis-fundal height; SSOL, second stage of labour.
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intervention group (565.95±251.79 min). Additionally, 
22.7% of women in the control group and 20.8% in the 
intervention group gave birth to small-for-gestational-age 
(SGA) babies (table 3).

Perinatal outcomes
In this study, women who received the SBB care interven-
tion had a lower risk of experiencing non-reassuring fetal 
heart rate patterns (NRFHRP) during labour (16.7%) 
and low birth weight (LBW) (10%), compared with the 
control group, which had rates of 25.4% and 14.5%, 
respectively. Women who received SBB care had a still-
birth rate of 1.9% (n=8) compared with 2.8% (n=12) in 
the control group. Early neonatal death occurred in 2.9% 
(n=12) of the SBB group compared with 3.6% (n=15) in 
the control group. Stillbirth rates decreased by 24.8%, 
from 28.6 to 21.5 per 1000 live births, and newborn 
deaths decreased by 20%, from 35.7 to 28.6 (figure 2).

Neonatal clinical and service outcomes
In this study, women who received the SBB care interven-
tion were 22% less likely to experience NRFHRP during 
labour compared with those who did not (aRR=0.78, 
95% CI (0.64 to 0.95)). Similarly, women in the interven-
tion group were 33% less likely to have LBW newborns 
(aRR=0.77, 95% CI (0.60 to 0.98)) and 41% less likely 
to require resuscitation for their newborns (aRR=0.59, 
95% CI (0.37 to 0.94)). However, newborns delivered 
to women who received SBB care were 42% more likely 

to be admitted to the NICU (aRR=1.42, 95% CI (1.19 to 
1.69)) (table 4).

Maternal clinical and service outcomes
The risk of developing premature rupture of membrane 
(PROM) was 45% lower among women who received the 
SBB care intervention (aRR=0.55, 95% CI (0.39 to 0.78)). 
Compared with women in the control group, those who 
received the SBB intervention were 18% more likely to 
have a spontaneous vaginal delivery (SVD) (aRR=1.18, 
95 CI (1.02 to 1.37)). However, the risk of undergoing 
induction of labour was higher in the SBB group 
compared with the control group (aRR=1.32, 95% CI 
(1.14 to 1.53)). Additionally, women who received SBB 
care were 49% more likely to develop gestational hyper-
tension (aRR=1.49, 95% CI (1.22 to 1.82)) (table 5).

DISCUSSION
The study found that implementing SBB care resulted in 
a 24.8% reduction in stillbirth rates and a 20% decrease 
in newborn deaths, though these changes were not statis-
tically significant. It also led to a significant decline in 
NRFHRP, LBW and the need for neonatal resuscitation. 
However, there was also a simultaneous increase in NICU 
admissions. Additionally, the intervention reduced the 
occurrence of PROM, increased the rate of SVD, and was 

Table 3  Obstetric and gynaecologic characteristics of participants, North Shewa Zone, Amhara region, Ethiopia, 2024

Variables Category
Control
N (%)

Intervention
N (%) P value

Gestational age at first ANC contact Mean±SD 17.00±7.69 14.17±6.42 0.000

Number of antenatal cares Mean±SD 6.92±2.05 7.35±1.48 0.001

Gestational age at delivery Mean±SD 39.12±1.83 39.27±1.68 0.205

Duration of labour in minutes Mean±SD 472.56±257.60 565.95±251.79 0.000

Gravidity Primigravida 182 (43.1%) 155 (37.0%) 0.069

Multigravida 240 (56.9%) 264 (63.0%)

Parity Primipara 211 (50.0%) 191 (45.6%) 0.004

Multipara 115 (27.3%) 157 (37.5%)

Grand multipara 96 (22.7%) 71 (16.9%)

Previous stillbirth Yes 13 (5.4%) 9 (3.4%) 0.271

No 227 (94.6%) 255 (96.6%)

Previous early neonatal death Yes 15 (6.3%) 13 (4.9%) 0.516

No 225 (93.7%) 251 (95.1%)

Onset of labour Spontaneous 323 (76.5%) 282 (67.3%) 0.007

Induced 65 (14.4%) 99 (23.6%)

Elective CS 34 (8.1%) 38 (9.1%)

Birth weight plotted Below 10% 96 (22.7%) 87 (20.8%) 0.692

Between 10 and 90% 312 (73.9%) 315 (75.2%)

Above 90% 14 (3.3%) 17 (4.1%)

ANC, antenatal care; CS, caesarean section.
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linked to higher rates of labour induction and gestational 
hypertension.

In this study, stillbirth rates decreased by 24.8%, from 
28.6 to 21.5 per 1000 live births, and newborn deaths 
decreased by 20%, from 35.7 to 28.6. A similar but statis-
tically significant reduction was reported in the SBL study 
conducted in England,10 where the implementation of 
SBB care led to a 20% decline in stillbirth rates. One 
possible explanation for variation in statistical signifi-
cance might be the variation in the sample size.21 The 
current study involved 859 participants, whereas the 
study in England included a sample exceeding 4500. 
This discrepancy might have affected the statistical 

power, potentially limiting the ability to detect a signif-
icant difference despite the presence of a true effect. 
The SBB care model is specifically designed to reduce 
stillbirth risk through a series of targeted interventions 
that improve ANC, enhance fetal monitoring and opti-
mise the management of risk factors. By identifying and 
addressing potential complications early and optimising 
care practices, the approach aims to improve maternal 
and neonatal outcomes, thereby significantly lowering 
the likelihood of stillbirth.8 11

Furthermore, the lack of statistical significance in this 
study may be influenced by other factors. The relatively 
small number of cases could increase variability and the 

Figure 2  Perinatal outcomes of participants, North Shewa Zone, Amhara region, Ethiopia, 2024. APGAR, Appearance, Pulse, 
Grimace, Activity, Respiration, IUFD, intrauterine fetal death, NICU, neonatal intensive care unit; NRFHRP, non-reassuring fetal 
heart rate pattern.

Table 4  Effect of SBB on neonatal clinical and service outcomes in North Shewa Zone, Amhara region, Ethiopia, 2024

Variables Category
Control
N (%)

Intervention
N (%) cRR (95% CI) aRR (95% CI)

NRFHRP during labour Yes 107 (25.4) 70 (16.7) 0.75 (0.62 to 0.92) 0.78 (0.64 to 0.95)

Low birth weight Yes 61 (14.5) 42 (10.0) 0.80 (0.63 to 1.02) 0.77 (0.60 to 0.98)

Meconium-stained amniotic fluid Yes 19 (4.5) 10 (2.4) 0.69 (0.41 to 1.14) 0.76 (0.45 to 1.27)

Need for resuscitation Yes 28 (6.6) 14 (3.3) 0.66 (0.43 to 1.01) 0.59 (0.37 to 0.94)

NICU admission Yes 47 (11.1) 58 (13.8) 1.13 (0.93 to 1.36) 1.42 (1.19 to 1.69)

*Adjusted for stillbirth, newborn death, preterm birth, low fifth mi APGAR score and birth weight below 10th percentile.
APGAR, Appearance, Pulse, Grimace, Activity, Respiration; aRR, adjusted relative risk; cRR, crude relative risk; NICU, neonatal intensive 
care unit; NRFHRP, non-reassuring fetal heart rate pattern; SBB, Safer Baby Bundle.
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likelihood of a type II error, making it difficult to detect 
a true effect.21 Additionally, variability within the study 
population, including differences in maternal health 
status, socioeconomic conditions and nutritional factors, 
could have influenced perinatal mortality outcomes. 
Furthermore, the study duration and follow-up period 
may have been insufficient to capture the full impact 
of the intervention. Despite the lack of statistical signif-
icance, the findings hold clinical importance. A 24.8% 
reduction in stillbirths and a 20% decrease in newborn 
deaths represent meaningful improvements in real-
world clinical settings, leading to fewer perinatal deaths 
and better neonatal survival. While these results did not 
reach statistical significance, they indicate a promising 
trend that warrants further investigation and validation 
through larger studies with extended follow-up periods.

This study found that women receiving SBB care had 
lower risks of LBW neonates, NRFHRP and neonatal 
resuscitation. The care bundle enhances fetal monitoring 
through regular ultrasounds, early detection of growth 
restrictions and management of complications like pre-
eclampsia and gestational diabetes.8 11 Advanced fetal 
monitoring techniques (eg, CTG) aid in early interven-
tion, while encouraging fetal movement tracking helps 
prevent NRFHRPs.11 Properly timing deliveries for high-
risk pregnancies further reduce complications requiring 
neonatal resuscitation.

Newborns of women receiving SBB care were more 
likely to be admitted to the NICU, similar to the find-
ings from the SBL study in England.10 The SBB empha-
sises closer surveillance of fetal growth and well-being, 
leading to more frequent identification of at-risk fetuses, 
including those with FGR or suspected compromise. 
These neonates may require NICU care due to prema-
turity, LBW or transitional complications (eg, hypogly-
caemia, respiratory distress). The increased monitoring 
and early risk detection in SBB care may lead to earlier 
identification of complications, resulting in more NICU 
admissions for treatment and closer monitoring. Planned 
deliveries, such as inductions or C-sections, may be 
more frequent, especially for identified risks, leading 

to preterm births that require NICU care. Additionally, 
managing maternal conditions like hypertension or 
gestational diabetes can prompt early delivery, resulting 
in preterm infants needing specialised care. Neonates 
affected by FGR, maternal complications such as hyper-
tension in pregnancy and antepartum haemorrhage (eg, 
abruptio placenta), as well as those with NRFHRP during 
labour, are often admitted to the NICU for issues such as 
feeding difficulties and transient tachypnoea, which may 
also lead to precautionary NICU admissions for optimal 
care.

The SBB care significantly reduced the incidence of 
PROM and increased the rate of SVD. This improvement 
likely results from effective identification and manage-
ment of risk factors, such as infections and polyhydram-
nios, known to contribute to PROM. Additionally, the 
SBB promotes careful use of interventions, minimising 
unnecessary inductions or caesarean sections unless 
medically warranted, which supports the achievement 
of SVD. Midwives encourage practices that facilitate 
natural labour progression, such as continuous support 
and allowing movement during labour. Moreover, coun-
selling women on the benefits of SVD and preparing 
them for labour enhances the likelihood of spontaneous 
deliveries.22

Furthermore, women in the SBB group experienced a 
higher likelihood of labour induction and a greater risk 
of developing gestational hypertension. Similar trends 
were observed from the SBL study conducted in England, 
where SBB care correlated with increased labour induc-
tions.10 The intensive monitoring of maternal health, 
including regular blood pressure assessments, may lead 
to more frequent identification of gestational hyper-
tension or pre-eclampsia. Consequently, there may be a 
tendency to opt for induction as a preventive measure 
in cases of severe complications.23 The observed increase 
in labour inductions could place additional demands on 
hospital resources, including a greater number of labour 
ward beds, staffing (midwives) and monitoring equip-
ment. Additionally, inductions may also lead to longer 
hospital stays for some women, increasing patient load 

Table 5  Effect of SBB on maternal clinical and service outcomes in North Shewa Zone, Amhara region, Ethiopia, 2024

Variables Category
Control
N (%)

Intervention
N (%) cRR (95% CI) aRR (95% CI)*

PROM Yes 55 (13.0) 23 (5.5) 0.57 (0.40 to 0.81) 0.55 (0.39 to 0.78)†

Gestational hypertension Yes 9 (2.1) 25 (6.0) 1.51 (1.22 to 1.87) 1.49 (1.22 to 1.82)†

Induction of labour Yes 65 (15.4) 99 (23.6) 1.28 (1.10 to 1.48) 1.32 (1.14 to 1.53)†

Post-term pregnancy Yes 9 (2.1) 14 (3.3) 1.23 (0.88 to 1.72) 1.07 (0.77 to 1.47)

Mode of delivery SVD 263 (62.3) 288 (68.7) 1.16 (0.99 to 1.34) 1.18 (1.02 to 1.37)†

CS 159 (37.7) 131 (31.3) 1 1

*Adjusted for maternal age, residence, marital status, gravidity, parity and first ANC contact started.
†Statistically significant at p<0.05.
ANC, antenatal care; aRR, adjusted relative risk; cRR, crude relative risk; CS, caesarean section; PROM, premature rupture of membrane; 
SVD, spontaneous vaginal delivery.

B
M

J P
aediatrics O

pen: first published as 10.1136/bm
jpo-2025-003502 on 5 A

ugust 2025. D
ow

nloaded from
 https://bm

jpaedsopen.bm
j.com

 on 7 A
ugust 2025 by guest.

P
rotected by copyright, including for uses related to text and data m

ining, A
I training, and sim

ilar technologies.



9Tadese M, et al. BMJ Paediatrics Open 2025;9:e003502. doi:10.1136/bmjpo-2025-003502

Open access

and potentially stretching maternity services. Further-
more, it could raise concerns about balancing timely 
interventions with avoiding unnecessary inductions.

Strength and limitations
This study is the first to report perinatal mortality among 
women receiving SBB care in Ethiopia. Implementation 
followed a standardised handbook, prioritising stillbirth 
as the primary outcome. However, the study was limited 
to four hospitals in North Shewa, with some self-reported 
implementation potentially affecting accuracy. There was 
also a variation in implementation levels across the study 
sites. It was challenging to identify changes in element-
specific clinical outcomes. Detection of SGA infants, a 
strong risk factor for stillbirth in Ethiopia,24 decreased 
by 75.9%, unlike a 59% increase reported in the SBL 
study from England.10 Some sites faced non-functional 
CTG machines, and key variables, such as fetal and birth 
weight, were not consistently classified or documented 
as FGR/SGA, appropriate for gestational age (AGA) or 
large for gestational age (LGA), despite the availability 
of relevant neonatal and ultrasound finding. Moreover, 
there may have been information crossover between the 
groups.

CONCLUSIONS
The implementation of the SBB, adapted for Ethiopia, 
led to a 24.8% reduction in stillbirth rates, from 28.6 to 
21.5 per 1000 live births, and a 20% decrease in newborn 
deaths, from 35.7 to 28.6 per 1000 live births. Prior to 
the implementation of the SBB, the national perinatal 
death rate was 33 per 1000 pregnancies, with almost no 
reduction observed. Despite variability in the adoption 
of SBB care, which had an average implementation score 
of 91%, all study sites implemented the care bundle. 
This led to improvements in stillbirth rates and newborn 
deaths, which progressed faster than the national rates. 
Additionally, changes in care had important secondary 
effects, such as reducing NRFHRPs, LBW and the need 
for neonatal resuscitation, particularly with increased 
obstetric intervention.

If the implementation of the SBB care bundle is main-
tained, the reduction rates described in the study could 
achieve the ambitious targets set by the Ethiopian HSTP-II 
and ENAP, representing significant progress in reducing 
stillbirth rates. This finding highlights the importance 
of planning thorough evaluations and conducting large-
scale studies with larger sample sizes, high-quality data-
sets and adequate, functional resources. Such efforts are 
essential for identifying potential causal effects on still-
birth and other clinical outcomes. These steps are critical 
to optimising data collection and informing the ongoing 
development of care practices.
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