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Abstract
Introduction: Stillbirth is an adverse pregnancy outcome and contributes significantly to poor maternal health. Globally, an
estimated 1.9 million stillbirths were recorded in 2021, with 45% occurring in Sub-Saharan Africa. Substantial proportions of
pregnancies in Ghana end as stillbirths, with limited information on their epidemiology in the Savannah Region. Information on
the epidemiology of stillbirths will help design strategies to mitigate the burden. We determined the rate, trend and distribution
of stillbirths in the Savannah Region of Ghana.
Methods: We conducted a cross-sectional analysis of institutional stillbirth data of the Savannah Region from January 2018 to
December 2022. Stillbirth data was extracted from the District Health Information Management System 2 (DHIMS2) database
by type, district and year of occurrence. Descriptive statistics were performed using Microsoft Excel 2016 and ArcGIS 10.4,
by person, place and time, with results presented in a table, graph and map.
Results: From January 2018 to December 2022, the region recorded a total of 761 stillbirths and 73,593 institutional deliveries.
The overall stillbirth rate was 10.3 [95% CI: 9.6 – 11.1] per 1,000 total births. A little over half of the stillbirths were macerated,
51.4% (391/761). The trend of stillbirth was generally stable over the study period, ranging from 9.8/1,000 [95% CI: 8.3 –
11.6] in 2019 and 2020 to 11.3/1,000 [95% CI: 9.5 – 13.3] in 2018. All seven districts in the region recorded stillbirths, with
the district-level rate varying between 5.4 and 17.2 stillbirths per 1,000 births in North-East Gonja District and East Gonja
Municipal, respectively..
Conclusions: Based on the available data, the stillbirth rate in the Savannah Region was low, with a little over half being
macerated. There was no substantial change in the trend of stillbirth over the study period. The East Gonja Municipality
recorded the highest stillbirth rate. Further studies and interventions are required to address the disparities and reduce the
burden to an acceptable minimum.
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Introduction
Stillbirth is a fetal death occurring after 28 completed
weeks of gestation [1]. However, fetal death at 20 or 22
weeks of gestation or longer, as defined by the International
Classification of Diseases, version 10 and 11, respectively,
has been used by some countries as the threshold for
stillbirths [2]. The varied classification highlights the
potential of underestimating stillbirth rates [3]. The
occurrence of stillbirth is an adverse pregnancy outcome
and contributes significantly to poor maternal health [4].
Globally, an estimated 1.9 million stillbirths were reported
in 2021, with the highest burden reported in low-income
countries and 45% of stillbirths occurring in Sub-Saharan
Africa [5, 6]. Women and their families have devastating
psycho-social experiences due to the occurrence of
stillbirths [7].

Stillbirths are caused by childbirth complications, maternal
infections in pregnancy, maternal disorders such as
pre-eclampsia and diabetes, fetal growth restriction and
congenital abnormalities [8, 9]. Inadequate health
infrastructure and poor access to essential obstetric care
significantly influence the occurrence of stillbirths [5, 10].
Proven interventions and health services, such as early
initiation of antenatal care and skilled delivery, are vital in
preventing stillbirths [4, 11, 12]. Meanwhile, the estimated
global stillbirth rate of 14 per 1,000 births in 2021 [6] is
higher than the World Health Organization (WHO) “Every
Newborn: An Action Plan To End Preventable Deaths”
target to reduce the stillbirth rate to 12 or fewer per 1000
births by 2030 [1]. Also, there is a high reported stillbirth
rate of 21.7 to 23.0 per 1,000 births in Africa [13, 14].
Stillbirths are reported to have generally declined over the
decades [6, 15], whilst a study in Cambodia found an
increasing stillbirth rate [16]. Various studies have
indicated geospatial variations in the occurrence of
stillbirths, with observed low and high rates [17–19].

In Ghana, despite the implementation and scale-up of the
Community-based Health Planning and Services (CHPS)
concept aimed at improving maternal health outcomes
through increasing access to antenatal care and skilled
delivery, substantial proportions of pregnancies end as
stillbirths [8]. Even though a study in the West Gonja
Municipal Hospital estimated the average stillbirth rate
from 2009 to 2013 as 33.2 per 1,000 births [20], there is
limited information on the overall rate, trend and
geographical distribution of stillbirth in the newly created
Savannah Region. Information on the epidemiology will
help evaluate the effectiveness of maternal health
interventions implemented over the years and also design
strategies to mitigate the occurrence of stillbirths. This
study determined the overall rate, trend and distribution of
stillbirths in the Savannah Region of Ghana from 2018 to
2022.

Methods

Study design and setting

We conducted a secondary data analysis of the institutional
stillbirth data in the Savannah Region from January 2018
to December 2022. The study was conducted in the
Savannah Region of Ghana. The region has a projected
population of 653,266 for 2022, with an estimated 26,131
expectant pregnancies. The region accounts for
approximately 15% of the geographic land size of the
country. Administratively, the region has two
municipalities and five districts [21]. The majority of
residents dwell in rural small communities, with distances
between these communities far apart, hampering health
outreach services. Most roads are impassable during the
rainy season, affecting health delivery. The White and
Black Volta Rivers, with their tributaries, run through the
region, creating hard-to-reach communities [22]. There are
five hospitals, three polyclinics with 23 health centers and
148 CHPS compounds in the region [23].

Data source

Stillbirth data were extracted from the District Health
Information Management System 2 (DHIMS2) database.
DHIMS2 is a web-based platform used by the Ghana
Health Service to capture data on disease conditions and
health events that were reported at the health facilities in
the region. Births, including stillbirths occurring at health
facilities, are documented in the delivery registers. They
are collected, collated and entered into the DHIMS2
through the monthly Midwifery reporting form (Form A).
Studies have indicated that DHIMS2 data completeness
and accuracy for maternal health services in Ghana exceed
90% [24, 25]. The DHIMS2 database captures aggregated
data, which does not include individual identifiers. The
database pre-categorises stillbirths into macerated and
fresh. The total births and stillbirths were retrieved using
the pivot table function of the database. Births, type of
stillbirth (macerated and fresh), district of location of the
facility reporting and year stillbirths occurred were the
available variables in the DHIMS2 abstracted.

Definition of terms

Fresh stillbirth: A stillbirth in which the foetus is
delivered with intact skin, suggesting that a heartbeat was
present before the onset of labour and death occurred in the
course of labour. This classification was done by midwives,
nurses and doctors who attended to pregnant women
during delivery.
Macerated stillbirth: Stillbirth with signs of skin
degeneration, suggesting foetal heart sound was absent at
the onset of labour and death occurred in the antepartum
period.
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Table 1. Characteristics of institutional births, Savannah Region, 2018–2022

Year Institutional total births Stillbirths Stillbirth rate [95% CI]
Fresh (%) Macerated (%) Total

2018 12,546 64 (45.1) 78 (54.9) 142 11.3 [9.5–13.3]
2019 13,924 67 (49.9) 70 (50.1) 137 9.8 [8.3–11.6]
2020 14,441 70 (49.3) 72 (50.7) 142 9.8 [8.3–11.6]
2021 15,989 78 (47.0) 88 (53.0) 166 10.4 [8.9–12.1]
2022 16,693 91 (52.3) 83 (47.7) 174 10.4 [8.9–12.1]
Total 73,593 370 (48.6) 391 (51.4) 761 10.3 [9.6–11.1]

Data analysis

Descriptive statistics were performed using Microsoft
Excel 2016 and ArcGIS 10.4 by person, place and time.
The stillbirth rate was calculated by dividing the total
institutional stillbirths by the total institutional births per
1,000 births. The overall stillbirth rate was calculated by
dividing the institutional stillbirths by the total institutional
births over the study period per 1,000 births. A choropleth
map was generated using ArcGIS to display the
geographical disparities of stillbirths in the region. The
district shapefiles were obtained from the Ghana
Demographic and Health Survey reports. We linked the
district names and estimated the stillbirth rate to the
shapefiles using the join tool of ArcGIS. Furthermore, the
symbology tool was used to show the estimated stillbirth
rate using graduated colour. The results were presented in
frequencies, proportions and rates using tables, graphs and
maps.

Ethics approval

The Ghana Health Service (GHS) routinely reports
stillbirth as part of the Integrated Disease Surveillance and
Response using de-identified data. This aligns with
Ghana’s Public Health Act, 2012, which mandates the
GHS to maintain and update surveillance data on diseases
and public health events. Since aggregated secondary data
were used for the analysis, no formal ethical approval was
required for this study. However, we obtained
administrative approval from the Savannah Regional
Health Directorate to access the dataset and use it for this
study.

Results
Over the study period, 73,593 institutional births were
recorded in the Savannah Region, of which 761 were
stillbirths. The overall stillbirth rate was 10.3 stillbirths per
1,000 total births. A little over half of the stillbirths were
macerated, 51.4% (391/761) (Table 1).

The stillbirth rate marginally decreased from 11.3/1,000
[95% CI: 9.5 – 13.3] births in 2018 to 10.4/1,000 [95% CI:
8.9 – 12.1] births in 2022 (Table 2). There were no
substantial changes in the stillbirth rate in the region
(Figure 1). Stillbirths occurred in all seven districts of the

Savannah Region. The district-level rate varied between
5.4 and 17.2 stillbirths per 1,000 births in the North-East
Gonja District and East Gonja Municipality, respectively
(Figure 2).

Figure 1. Trend of stillbirths in the Savannah Region, 2018-2022

Discussion
The study analyzed institutional stillbirth data in the
Savannah Region over five years. The regional cumulative
stillbirth rate was low and marginally decreased over the
study period, with observed geographical variations.

The observed regional stillbirth rate was lower than the
national and SDGs target of 12 or fewer stillbirths per
1,000 births. The general improvement in the coverage of
maternal health services, in which 95.1% of pregnant
women receive antenatal care from trained doctors, nurses
and midwives, with 79.5% attending antenatal clinics at
least four times and 70.6% delivering at health facilities
[26] may have contributed to the low stillbirth rate in the
Savannah Region. The expansion in CHPS compounds
over the past years [23] may have increased access to these
essential maternal health services in rural communities,
thereby influencing the low stillbirth rates recorded at
health facilities. This finding from this study differs from
the high stillbirth rates of 27, 33 and 34 per 1,000 births
reported at Municipal Hospitals in Hohoe [27], West Gonja
[20], and Kassena-Nankana Districts [15], respectively, in
Ghana. The Ghana Demographic and Health Survey
reported national and Savannah Region stillbirth rates of
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Table 2. Stillbirth rates by District, Savannah Region, 2018–2022

District Total births Total stillbirths Stillbirth rate [95% CI]
Bole 17,294 106 6.1 [5.0–7.4]
Central Gonja 14,685 111 7.6 [6.2–9.1]
East Gonja 12,517 215 17.2 [15.0–19.6]
North Gonja 5,312 43 8.1 [5.9–10.9]
North-East Gonja 3,525 19 5.4 [3.2–8.4]
Sawla-Tuna-Kalba 11,135 131 11.8 [9.8–13.9]
West Gonja 9,125 136 14.9 [12.5–17.6]

15 and 14 per 1,000, respectively [26], which are higher
than the findings of this study. Additionally, findings from
six low-resource countries [17], Ethiopia [28] and Nigeria
[29] reported high stillbirth rates of 28, 92 and 55 per
1,000, respectively. The difference in study periods may
have accounted for the variations in the observed stillbirth
rates. The use of the most current data for our analysis may
be an indication of increasing improvement in quality
obstetric care services over the past five years.
Furthermore, the socio-demographic, economic and
cultural changes over the study period could have
contributed to the differences in the magnitude of
stillbirths recorded.

Our study revealed that a little over half of the stillbirths in
the Savannah Region were macerated. This is consistent
with the global report that more than half of stillbirths
(55%) are macerated [6] and a community-based cohort
study across 11 Sub-Saharan African and South Asian
countries, which also revealed that 56% of stillbirths were
macerated [30]. The high occurrence of macerated
stillbirths may be due to a lack of or inadequate modern
equipment, such as ultrasound machines, at lower-level
health facilities to effectively screen and monitor
intrauterine foetal growth for the institution of appropriate
interventions, where necessary [31, 32]. However, health
facility-based studies in Ghana (West Gonja Municipal and
War Memorial Hospitals) [15, 20] and population-based
studies in India [33], Bangladesh [34] and seven other
resource-limited countries [17] found that the majority of
stillbirths were fresh. The varying data sources and
datasets used may have influenced the disparities in the
type of stillbirths in these studies. Whereas our study used
aggregated data reported in DHIMS2, the studies in Ghana
reviewed delivery records of women at the hospital-level.
This may have accounted for the variations in the
proportions of fresh and macerated stillbirths. Also, the use
of verbal autopsy and interviews at the community-level
could have contributed to observed disparities in the type
of stillbirth in population-based studies.

From this study in the Savannah Region, there is generally
no substantial change in the trend of stillbirths over the
study period. This finding is contrary to observations of a
study conducted in Navrongo, which reported the declining
trend of stillbirths [15]. Findings in the West Gonja
District [20] and Cambodia documented an increasing rate
of stillbirth [16]. This finding suggests that local health
authorities need to design strategies and interventions to
ensure a stable decline in the stillbirth cases.

Stillbirths were heterogeneously distributed in the
Savannah Region, with the highest stillbirth rate recorded
in the East Gonja District. The hard-to-reach communities
in the East Gonja Municipality impede access to antenatal
care and timely arrival in health facilities during labour.
These may have contributed to the recorded high stillbirths.
In addition, the referral of pregnancy and labour
complications from the North East Gonja District in the
Savannah Region, and parts of the Northern Region
(Kpandai and Nanumba North Districts) for care in the
East Gonja Municipality may have accounted for the
observed high stillbirth rate in that district. This finding
corroborates other secondary data analysis findings in
India [19], Ethiopia [18] and a multi-country
population-based study [17], which showed geospatial
variations of stillbirth rates with reported high-rate clusters.
This suggests an uneven access to essential obstetric health
services, such as antenatal care and skilled delivery in
impoverished settings [35].

Strengths and limitations

This study offers important information on the stillbirth
burden in the Savannah Region, contributing to the
understanding of this maternal and child health issue.
However, the study included only pregnant women who
delivered at health facilities in the region. All facilities in
the region, both public and private, that provide maternal
health services reports in the DHIMS2, recorded over 90%
completeness for the study period [23]. Meanwhile, the
monthly midwifery reporting form, the source of data used
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Figure 2. Geographical distribution of stillbirths, Savannah Region, 2018-2022

for the analysis, does not capture data on stillbirths that
occur at home. Therefore, these could potentially lead to
an underestimation of the stillbirth rate. Furthermore, the
DHIMS2 has limited obstetric and demographic data. In
addition, there is no data on stillbirths by gestational age,
sex, or other important background characteristics. These
restricted the scope of the analysis. Despite these
limitations, the study provides baseline information on the
stillbirth burden in the newly created Savannah Region for
informed decision-making and planning of maternal health
activities. It also highlights the usefulness of DHIMS2 as a
crucial source of data for monitoring stillbirths and guiding
interventions to mitigate stillbirths in the region.

Conclusions
Based on the available data, the stillbirth rate in the
Savannah Region was low, with a little over half being
macerated. There was no substantial change in the trend of
stillbirth over the study period. The East Gonja
Municipality recorded the highest stillbirth rate. Whilst
further studies are required to identify the health system
and community factors associated with the disparities in
the burden of stillbirth in the region, the Regional
Reproductive Health Unit should intensify efforts to
improve coverage of essential maternal health services
such as early initiation and consistent antenatal clinic visits,
and skilled delivery. Health education and promotion
campaigns should be strengthened in various communities
to encourage good practices to prevent infections and
illnesses during pregnancy, and to reduce the occurrences
of antepartum stillbirths. There is a need to review the

DHIMS2 database to collect obstetric information,
including previous pregnancy outcomes, infections and
diseases during pregnancy. These variables are enormous
for designing public health interventions and strategies to
help mitigate stillbirths. Further research may be
conducted to estimate the true burden of stillbirth in the
region and examine the risk factors associated with
stillbirth in East Gonja Municipality.

What is already known about this topic

• Women and their families have devastating psycho-
social experiences due to the occurrence of stillbirths.

• Inadequate health infrastructure and poor access to
essential obstetric care significantly influence the
occurrence of stillbirths.

• The highest burden of stillbirths occurs in resource-
limited settings.

What This Study Adds

• The stillbirth rate in the Savannah Region was 10.3 per
1,000 births.

• Most of the stillbirths recorded were macerated.
• East Gonja Municipal recorded the highest stillbirth

rate of 2 per 1,000 births.
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