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Abstract

Background Despite being included in the Millennium Development Goals (MDGs) and now the Sustainable
Development Goals (SDGs), stillbirths remain overlooked with limited regional research, highlighting an ongoing gap
in addressing this issue. However, a staggering 2 million stillbirths occur each year, equivalent to one every 16 s. Fur-
thermore, approximately 98% of these stillbirths take place in developing countries, particularly in sub-Saharan Africa
(SSA). In light of these statistics and the need to address the lack of data, methodological approaches, and popula-
tion gaps, this study aims to assess the prevalence and determinants of stillbirths in SSA from 2016 to 2023, aligning
with the SDGs.

Methods This study used data from the Demographic and Health Survey (DHS) conducted in SSA. The analysis
included a weighted sample of 212,194 pregnancies of at least 28 weeks' gestation collected from 2016 to 2023, using
R-4.4.0 software. Descriptive data, such as frequencies, were performed. Stillbirth prevalence was visualized using

a forest plot. A multilevel modeling analysis was used by considering individual-level factors and community level
factors. The multilevel model was employed to account for clustering within countries and allow for the examination
of both fixed and random effects that influence stillbirths. For the multivariable analysis, variables with a p value <0.2
in the bivariate analysis were considered. The Adjusted Odds Ratio (AOR) with a 95% Confidence Interval (Cl) and a p
value < 0.05 were reported to indicate the statistical significance and the degree of association in the final model.

Results The pooled prevalence of stillbirths was found to be 1.54% per 100 [95% Cl 1.19-2.01]. Factors positively
associated with stillbirths in SSA included maternal age (25-34 years, 35-49 years), marital status (married, divorced

or widowed), antenatal care visits, age at first birth (before age 20), short birth intervals, long birth intervals, birth order
(second or third), residence in rural areas, country income level (lower middle income), and low literacy rate. Factors
negatively associated with stillbirth mortality included maternal education (primary education, secondary or higher
education), wealth index (higher economic status), access to mass media, access to improved drinking water, distance
to health facilities, and country income level (upper middle income).

Conclusions Stillbirth rates fall significantly short of achieving Every Newborn Action Plan target by 2030 in SSA.
The analysis of factors that affect stillbirth mortality reveals important connections. It is essential to improve maternal
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education, economic status, and healthcare infrastructure to decrease stillbirth rates and enhance the health out-
comes of mothers and children in the region. To effectively address these risks, efforts should concentrate on increas-
ing access to antenatal care, raising awareness, and improving socio-economic conditions. By improving access

to healthcare and education, these disparities could potentially lead to a decrease in stillbirth rates in the region.

Keywords Determinants, Stillbirth, Sub-Saharan Africa, Sustainable development goal, Multilevel modeling

Introduction

A stillbirth is defined as the death of a baby occurring
after 28 weeks of pregnancy;, either before or during birth.
Shockingly, nearly 2 million stillbirths occur each year,
which equates to approximately one stillbirth every 16 s
[1]. Every Newborn Action Plan (ENAP) has established
a worldwide goal of reducing late stillbirths to<12 per
1,000 births by 2030. As of 2021, 139 high-income coun-
tries have achieved this target. However, 56 countries are
not projected to reach it without additional intervention.
If present patterns persist, it is estimated that there will
be 15.9 million stillbirths worldwide by 2030, with almost
half of them (7.7 million, or 48%) occurring in sub-Saha-
ran Africa (SSA) [2]. Furthermore, since stillbirths are the
hidden global mortality, the United Nations International
Children’s Emergency Fund (UNICEF) emphasizes the
urgency of addressing stillbirths, especially in low- and
middle-income countries where the majority of these
cases occur [3].

In SSA, the burden of stillbirths is alarmingly high.
According to the Lancet Stillbirth Series (2016), more
than 2 million stillbirths occur globally each year, with
more than half occurring in SSA [4]. This region faces
numerous challenges, contributing to high stillbirth
rates, including limited access to quality prenatal and
perinatal care, high prevalence of infectious diseases such
as malaria and HIV, poor maternal nutrition, and insuf-
ficient health infrastructure [4, 5]. Studies underscore the
critical need for interventions to reduce stillbirths. Lawn
et al. highlight that stillbirth rates in SSA have shown
minimal improvement over the past decade, despite
global health initiatives aimed at improving maternal and
child health [4, 6]. The persistence of high stillbirth rates
in the region indicates systemic issues in healthcare deliv-
ery and the need for targeted interventions to address the
specific causes of stillbirths in this context [5, 7].

Although there is no a regional based study in SSA,
numerous specific studies have identified various risk
factors for stillbirth and neonatal mortality, including
prematurity, previous perinatal death history, inadequate
tetanus toxoid immunization, and insufficient iron sup-
plementation [8, 9]. Furthermore, factors influencing
stillbirth outcomes include parity [10-12], maternal age
[10, 13], maternal education [14, 15], attendance of ante-
natal care visits (ANC) [12, 13, 16], presence of a skilled

birth attendant [11], previous history of perinatal mortal-
ity [11, 13, 17], low family income, birth interval [16, 18],
the total number of children under five [17], access to
participation in decision-making [17], conception during
teenage years [19], place of delivery [9], residency [13],
and access to clean water supply [20].

Despite the significant burden of stillbirths in SSA,
there are notable gaps in the literature regarding the
specific factors contributing to this issue and the effec-
tiveness of interventions. Most existing research is con-
centrated on high-income countries, with limited data on
the unique challenges faced in SSA [4, 5, 7]. Additionally,
there is a lack of comprehensive data on the determinants
of stillbirths in the region, including the role of mater-
nal education, access to healthcare, and traditional birth
practices [21, 22].

The use of National Demographic and Health Surveys
(DHS) data aligns with the Sustainable Development
Goals (SDGs), particularly Goal 3, which aims to ensure
healthy lives and promote well-being for all at all ages.
One of the targets under this goal is to reduce neonatal
mortality to at least as low as 12 per 1000 live births by
2030, a target that cannot be achieved without addressing
the issue of stillbirths. By leveraging DHS data, policy-
makers and health practitioners can develop evidence-
based strategies to reduce stillbirths and contribute to
the achievement of the SDGs [22-24]. To support the
achievement of SDG Goal 3, this study aimed to evaluate
the prevalence and associated factors of stillbirths in SSA
from 2016 to 2023.

Methods

Study design, setting, and period

This study relied on comprehensive, community-level
surveys conducted across multiple countries. Govern-
ments and health organizations utilize a variety of data
sources to guide healthcare planning, program imple-
mentation, and evaluation efforts in developing nations.
The primary source of this crucial data is typically the
routine health information system, which collects data
from health facilities as well as population-based surveys
[25]. We used data from the DHS of 27 SSA countries
conducted in a population-based cross-sectional study
every five years in developing countries. This study used
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recent DHS data from SSA countries between 2016 and
2023.

Source and study population

The source population for this study included all preg-
nancies at least 28 weeks’ gestation among reproduc-
tive-age women in SSA countries. Whereas, the study
population was drawn from selected enumeration areas
within 27 SSA countries.

Sampling size determination and sampling method

The DHS used a multi-stage, randomized sampling
approach in each participating country. First, the survey
teams randomly selected census areas, ensuring repre-
sentation from both urban and rural regions within each
administrative region. Then, they systematically chose
individual households from within these selected areas to
interview. The target participants were men and women
of reproductive age living in these sampled households.
After compiling the data from the various countries
using statistical software, the researchers determined
the final sample size based on the availability of the key
outcome variable across the 27 SSA countries included in
the study. In total, the analysis encompassed a weighted
sample of 212,194 pregnancies of at least 28 weeks’ ges-
tation among reproductive age women, collected within
the five years preceding the survey. This comprehensive,
multi-stage sampling approach allowed the researchers
to gather representative health data at both the commu-
nity and national levels across SSA countries.

Data sources

The analysis utilized secondary data from DHS con-
ducted across SSA nations between 2016 and 2023. Spe-
cifically, the researchers accessed the DHS Birth Records
(BR) databases for this study. To ensure that the sample
data were representative of the target populations in
these SSA countries, the researchers applied the appro-
priate sampling weights provided by DHS. This weight-
ing process accounted for the unequal probabilities of
household selection, thereby restoring the data’s rep-
resentativeness. By applying these weighted values, the
analysis was able to generate findings that can be reliably
generalized to the broader populations of the studied
SSA nations, rather than being limited by potential biases
in the sampling methodology. In summary, the second-
ary data analysis leveraged the robust DHS databases for
SSA, using sound weighting techniques to produce repre-
sentative and generalizable conclusions about the studied
health outcomes [23].
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Variables of the study

Outcome variable

The outcome variable of this study was stillbirths.
Stillbirths are defined as the number of fetal deaths in
pregnancies lasting seven or more months during the
five-year period preceding the survey. The stillbirth
mortality rate was calculated as the number of still-
births (numerator) divided by the total number of preg-
nancies meeting the criteria (denominator), multiplied
by 1000. Then, the stillbirth mortality rate was catego-
rized as Yes=1 if the mother had experienced a still-
birth during her lifetime, and no=0 otherwise.

Explanatory variables

Variables like maternal age, age at first birth, maternal
education, marital status, wealth, mass media exposure,
birth order, children ever born, under five children, his-
tory of abortion, birth interval in months, antenatal
care visit, modern contraception, maternal employ-
ment, decision maker on women’s healthcare access,
distance to health facility, source of drinking water,
toilet facility types, health insurance, sex of house-
hold head, residence, country income, sub regions, and
country literacy rate were the independent variables
included in the analysis.

Operational definitions

Country literacy rate

Evidence from the World Bank and World Population
Review indicates that developed nations have an aver-
age literacy rate of more than 90%, while least devel-
oped nations have an average literacy rate of only
65% [26, 27]. Using this as a baseline, the researchers
divided the countries’ literacy rates into low (65% or
below) and high (above the average 65%).

Country’s income level

The variable ‘country income’ was calculated using the
World Bank classification, which divides countries into
low income, lower middle income, and upper middle
income categories [28].

Subregion

Based on their geographic location within the conti-
nent, the subregions were classified as follows: East
Africa, West Africa, and Southern/Central Africa.

Source of drinking water

Source of drinking water was classified using the
DHS guideline [23]. Improved source of drink-
ing water: Households or de jure population using
piped water into a dwelling or yard/plot, public taps/
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standpipes, water piped to a neighbor’s property, tube
wells or boreholes, protected wells, protected springs,
rainwater colletion, tanker trucks or carts with small
tanks, or bottled water are considered to have an
improved source. Unimproved source of drinking
water: Households or de jure population using unpro-
tected wells, unprotected springs, surface water (rivers,
dams, lakes, ponds, streams, canals, irrigation chan-
nels), or other unspecified sources are considered to
have an unimproved source.

Toilet facility types

Improved toilet facility types include flush toilets con-
nected to a piped sewer system, septic tank, pit latrine,
or an unknown destination;ventilated improved pit
(VIP) latrines; pit latrines with slabs; and composting toi-
lets. On the other hand, unimproved toilet facility types
include flush toilets that discharge to an unspecified loca-
tion, pit latrines without slabs or open pits, bucket toilets,
hanging toilets/latrines, and other unspecified types.

Mass media exposure

This variable was derived from three possible media
sources: watching television, listening to the radio, and
reading magazines/books. Women who were exposed to
at least one of these media sources were recoded as hav-
ing mass media exposure. Those who were not exposed
to any of the three media sources were recoded as having
no mass media exposure.

Birth interval

The birth interval, defined as the duration of time
between consecutive live births, is typically classi-
fied as: very short (less than 18 months), short (18-
24 months), optimal (25-59 months or 2-5 years), and
long (60 months or 5 years and above). Very short and
short intervals are associated with increased health
risks for the mother and infant, while optimal intervals
allow sufficient time for maternal recovery and promote
maternal and child health. Long intervals may potentially
have some implications as well. This standardized clas-
sification scheme facilitates comprehensive research into
the factors influencing birth spacing and its associated
impacts.

Data management process, and analysis

The researchers utilized R 4.4.0 software and Micro-
soft Excel 2019 to combine and analyze the data col-
lected across the 27 SSA countries. To ensure the
sample data accurately represented the true popula-
tions of these nations, the researchers weighted the
data using the code “v005/1000000” This weighting
process accounted for the fact that children within the
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same cluster or sampling area tend to be more similar
to each other than to children in other clusters. Apply-
ing these weights helped generate trustworthy standard
errors and statistical estimates. The descriptive analy-
sis involved cross-tabulations, as well as calculations of
frequencies and percentages. This allowed the research-
ers to explore the patterns and distributions within the
data in a clear and objective manner. By carefully pre-
paring the data through recoding and weighting, and
then conducting thorough descriptive analyses, the
researchers were able to produce findings that reliably
reflect the health characteristics and trends across the
studied SSA populations [29]. A multivariable multi-
level logistic regression model can account for the lack
of independence across nested data layers [30, 31].

To determine the individual- and community-level
factors for stillbirths among all pregnancies in the past
five years before the survey. A two-stage multivariable
multilevel logistic regression models were employed.
Four models were used in this multilevel study. In the
first model, there were no explanatory variables (null
model); in the second model, there were only individ-
ual-level variables; in the third model, there were only
community-level variables; and in the fourth model,
there were both individual- and community-level vari-
ables. Adjusted odds ratios (AORs) with 95% confi-
dence intervals (CIs) were used to present the fixed
effects for results. Statistical significance was defined as
a P value less than 0.05. The median odds ratio (MOR),
proportionate change in variance (PCV), intra cluster
correlation (ICC), log-likelihood ratio (LLR), and devi-
ance were used as random effects measures to evaluate
variation in childhood stillbirths across clusters. Devi-
ance information criteria (DIC) and Akaike’s informa-
tion criterion (AIC) were used to compare models. The
model with lower DIC and AIC values was deemed to
be more accurate [32]. Before proceeding to the analy-
sis, each dependent variable was assessed for variance,
inflation factors, and tolerance.

Ethical considerations and data set access

The study was conducted after obtaining a permission
letter from https://www.dhsprogram.com/data/available-
datasets.cfm on an online request to access DHS data
from SSA countries after reviewing the submitted brief
descriptions of the survey to the DHS program. The data-
sets were used with the utmost confidence. This study
was done based on secondary data from SSA countries
DHS. Issues related to informed consent, confidential-
ity, anonymity, and privacy of the study participants are
already done ethically by the DHS office. There was no
patient or public involvement in this study.
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Results

Sociodemographic characteristic of participants

The majority of participants were aged between 35 and
49 years, accounting for 67.60% (143,442) of the sample.
A significant portion of the participants had their first
birth before the age of 20, making up 62.47% (132,564)
of the group. Regarding education, 45.04% (95,571) of
the participants were not educated, which was the largest
group within the education variable. Most participants
were married, comprising 71.33% (151,359) of the sample.
In terms of economic status, the poorest individuals rep-
resented the largest wealth category at 22.48% (47,693).
More than half of the participants (54.60% (115,851) did
not have mass media exposure. When looking at birth
order, the highest proportion of participants had their
second or third child, making up 39.07% (82,904). A large
majority of the participants 72.53% (153,902) had chil-
dren under the age of five. Regarding their reproductive
history, 80.80% (171,446) of the participants reported
no history of abortion. The optimal birth interval of
24-59 months was reported by 43.15% (91,558) of the
participants. Decisions on healthcare were predomi-
nantly made by others rather than the women themselves,
as indicated by 81.43% (172,799) of the participants. The
vast majority of participants (91.13% (193,382)) did not
have health insurance. Most participants lived in rural
areas, accounting for 68.31% (144,955). The participants
predominantly came from low-income countries (54.49%
(115,618)). Nearly half (101,980 (48.06%)) of them were
from West African region (Table 1).

Pooled prevalence of stillbirths in sub-Saharan Africa

The forest plot shows a meta-analysis of stillbirth rates
across various SSA countries, categorized by region. The
overall random effects model yielded a pooled prevalence
of 15.4 per 1000 or 1.54% per100 [95% CI 1.19, 2.01].
The analysis showed a very high heterogeneity, indi-
cated by I*=100%, (tau?=0.4958), and (chi®*=13,027.31)
(p=0.0001). Additionally, the test for subgroup differ-
ences revealed a statistically significant difference in
stillbirth rates among the regions, with (chi’=6.20),
df=2 (p=0.045). The high heterogeneity (I*=100%)
suggests substantial variability in stillbirth rates within
and between regions, highlighting the diverse epidemio-
logical landscape of stillbirths across SSA countries. The
test for subgroup differences indicates a statistically sig-
nificant difference in stillbirth rates among the regions
(p=0.045) (Fig. 1).

Random effects analyses
Table 2 presents a comparison of four statistical models
(Null model, Model I, Model II, and Model III) used to

Table 1 Sociodemographic, maternal and child health related
characteristics of participants in sub—Saharan Africa
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Stillbirth mortality Frequency Percentage
(weighted)

Variables

Maternal age

15-24 3,125 1.47

25-34 65,625 30.93

35-49 143,442 67.60

Age at first birth

<20 132,564 6247

>20 79,630 37.53

Maternal education

Not educated 95,571 45.04

Primary 76,279 35.95

Secondary/higher 40,344 19.01

Marital status

Not married 5,042 238

Married 151,359 7133

Divorced/widowed 55,794 26.29

Wealth

Poorest 47,693 2248

Poorer 45,785 21.58

Middle 44,520 20.98

Richer 40,973 19.31

Richest 33,223 15.66

Mass media exposure

No 115,851 54.60

Yes 96,343 4540

Birth order

1st 55,379 26.10

2nd or 3rd 82,004 39.07

4th and above 73,911 34.83

Children ever born

<3 14,899 7.02

3-5 91,123 4294

>5 106,173 50.04

Under five children

No 58,292 2747

Yes 153,902 7253

History of abortion

No 171,446 80.80

Yes 40,749 19.20

Birth interval in months

Very short 17,146 8.08

Short 31,258 14.73

Optimal 91,558 43.15

Long 72,233 34.04

At least one antenatal care visit

No 2,330 1.10

Yes 209,864 98.90

Modern contraception
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Table 1 (continued)

Stillbirth mortality Frequency Percentage
(weighted)

No 142,185 67.01

Yes 70,009 32.99

Maternal employment

No 46,151 21.75

Yes 166,043 78.25

Woman is decision maker on healthcare

No 172,799 8143

Yes 39,395 1857

Distance to health facility

No problem 129,656 61.10

Big problem 82,538 38.90

Source of drinking water

Not improved 82,285 38.78

Improved 129,909 61.22

Toilet facility type

Not improved 106,458 50.17

Improved 105,736 49.83

Health insurance

No 193,382 91.13

Yes 18,812 8.87

Sex of household head

Male 158,448 74.67

Female 53,746 2533

Residence

Urban 67,239 31.69

Rural 144,955 68.31

Country income

Low 115618 54.49

Lower middle 93,647 4413

Upper middle 2,929 1.38

Country literacy rate

Low 115,006 54.20

High 97,188 45.80

Sub regions

East 78,639 37.06

West 101,980 48.06

South/central 31,575 14.88

analyze stillbirths in SSA regions. The models were eval-
uated through several key parameters: community-level
variance, ICC, MOR, PCV, LLR, DIC, and AIC.

The community-level variance, which measures the
variation in stillbirth mortality rates at the community
level, showed a decreasing trend from 0.30 in the Null
model to 0.25 in Model III. This reduction indicates that
incorporating additional predictors in Models I, II, and
III could help explain some of the community-level varia-
tion in stillbirths. The ICC, which reflects the proportion
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of total variance attributable to differences between com-
munities, remained relatively stable across the models,
starting at 8.11 in the Null model and decreasing slightly
to 7.7 in Model III. This stability suggests that a substan-
tial portion of the total variance in stillbirths could be
attributed to community differences.

The MOR, which quantifies the median value of the
odds ratio between two randomly chosen individuals
from different communities, decreased marginally from
3.73 in the Null model to 3.17 in Model III. This indicates
a modest reduction in between-community heterogene-
ity in stillbirth risk as more predictors were included.
The PCV, representing the percentage reduction in
community-level variance compared to the Null model,
increased from 3.33% in Model I to 16.67% in Model III,
showing that Model III was the most effective in reduc-
ing unexplained community-level variance.

The LLR, a measure of model fit where higher (less
negative) values indicate a better fit, improved from
—21,540 in the Null model to —21,185 in Model III. This
improvement suggests that Model III had the best fit
among the four models. The DIC and AIC, both used to
compare model goodness-of-fit with lower values indi-
cating better performance, also decreased progressively,
with Model III showing the lowest values (42,370 for DIC
and 42,429 for AIC). This further confirmed that Model
III provided the best fit for the data. In summary, the
comparison indicates that Model III was the most effec-
tive in explaining the variance in stillbirth at the com-
munity level among the four models tested. It achieved
the best fit, comfirmed by the lowest DIC and AIC values
and the highest LLR, while also demonstrating significant
reductions in community-level variance and maintaining
a stable ICC. These suggest that Model III successfully
incorporated critical predictors, thereby improving the
understanding and estimation of stillbirth mortality in
SSA (Table 2).

Factors associated with stillbirth in SSA

Several significant variables, marked with an asterisk (*),
were compared against a constant reference category
(denoted by 1) and demonstrated a statistically signifi-
cant association with stillbirths. Mothers aged 25-34
years had higher odds of experiencing stillbirths com-
pared to those aged 15-24 years, with an AOR of 1.22
(95% CI 1.14—-1.27) in Model III. This risk increased fur-
ther for mothers aged 35-49 with an AOR of 1.40 (95%
CI 1.32-1.48). Mothers with primary education had
lower odds of experiencing stillbirths than those with
no education, with an AOR of 0.83 (95% CI 0.79-0.85).
The odds decreased even further for mothers with sec-
ondary or higher education, with an AOR of 0.62 (95%
CI 0.59-0.64). Compared to the poorest category, poorer
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Country (DHS Year)

Angola (2016)
Cameroon (2018)
Gabon (2019/20)
South Africa (2016)

- - W - .

Burkina Faso (2021)
Benin (2017/18
Cate d'lvoire (2022)
Ghana (2022)
Gambia (2019/20)
Guinea (2018)
Liberia (2019/20)
Mali (2018)
Mauritania (2019/20)
Nigeria (2018)
Sierra Leone (2019)
Senegal (2019)

e B-E BB BB B

Burundi (2016)
Ethiopia (2016)

Kenya (2022)
Madagascar (2021)
Malawi (2022)
Mozambique (2022/23)
Rwanda (2019/20)
Tanzania (2022)
Uganda 2016)
Zambia (2018)
Zimbabwe (2019)

5B g E g BE

eE BT

Random effects model i
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ES  95% C.. weight(%)

0.81 [0.73;0.90] 37
151 [1.39; 1.64] 37
091 [0.80; 1.04] 37
059 [0.48;0.73] 36
392 [3.75;4.10] 37
0.83 [0.75;0.92] 37
558 [5.35;5.80] 37
463 [4.42; 4.86] 37
177 [1.63;1.92] 37
0.99 [0.89;1.11] 37
1.12 [1.00; 1.26] 37
1.35 [1.23;1.47] 37
1.40 [1.29;153] 37
167 [1.60;1.74] 37
0.68 [0.60;0.76] 37
219 [2.00;2.39] 37
202 [1.90;2.15] 37
0.95 [0.86; 1.05] 37
400 [3.87;4.14] 37
1.00 [0.91; 1.09] 37
0.78 [0.71;0.85] 37
3.88 [3.68;4.09] 37
117 [1.06; 1.30] 37
527 [5.06;550] 37
156 [1.46; 1.66] 37
1.02 [0.92;1.13] 37

0.90 [0.78; 1.04] 3.7

100.0

Heterogeneity: /> = 100%, «* ='0.4958) 2, = 10327.31 (o = 0)'
Test for subgroup differences: ﬁ‘ =6.40df =40 =0G8) 80
Stillbirth

154 [1.19; 201]

100

Fig. 1 Pooled prevalence of stillbirths in 27 SSA countries from 2016 to 2023

individuals had slightly lower odds of experiencing still-
births (AOR of 0.91, 95% CI 0.88-0.95). This trend
continued across the middle (AOR of 0.92, 95% CI 0.88—
0.95) and richer (AOR of 0.96, 95% CI 0.91-0.99) catego-
ries. The richest individuals had significantly lower odds,
with an AOR of 0.85 (95% CI 0.80-0.90). Individuals

with access to mass media had lower odds of experienc-
ing stillbirths with an AOR of 0.82 (95% CI 0.75-0.89)
compared to those without access. Married individu-
als had higher odds of experiencing stillbirths compared
to unmarried individuals, with an AOR of 1.98 (95% CI
1.78-2.20). Divorced or widowed individuals had even
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Table 2 Random parameters and model comparison for
stillbirth mortality in sub—Saharan Africa

Random parameters Nullmodel Modell Modelll Modellll
and model comparison

Community level variance 030 0.29 0.28 0.25

ICC 8.11 8.03 7.76 7.65
MOR 3.73 3.67 3.62 3.17

PCV Reference 333 6.67 16.67
LLR —21,540 -21282 —-21386 —21,185
DIC 43,080 42,564 42,772 42,370
AIC 43,083 42,615 42,784 42429

higher odds, with an AOR of 2.01 (95% CI 1.80-2.23).
Individuals who attended ANC visits had higher odds
with an AOR of 1.37 (95% CI 1.21-1.54). Women who
had their first birth before age 20 had higher odds with
an AOR of 1.09 (95% CI 1.05-1.12). Access to improved
drinking water sources was linked to lower stillbirth
odds, with an AOR of 0.89 (95% CI 0.87-0.92). Short
birth intervals were associated with an AOR of 1.06 (95%
CI 1.02-1.14), optimal intervals with an AOR of 1.14
(95% CI 1.08-1.21), and long intervals with the highest
odds, with an AOR of 1.27 (95% CI 1.20-1.36). Individu-
als who did not perceive distance to health facilities as a
problem had lower odds of stillbirth, with an AOR of 0.92
(95% CI 0.89-0.94). Compared to first births, second or
third births had higher odds of experiencing stillbirths,
with an AOR of 1.08 (95% CI 1.03-1.14). Residence in
rural areas was associated with higher stillbirth odds
compared to urban areas, with an AOR of 1.16 (95% CI
1.12-1.20). Countries classified as lower-middle-income
had higher odds of experiencing stillbirths compared
to low-income countries, with an AOR of 1.54 (95% CI
1.50-1.59). Conversely, upper-middle-income countries
had significantly lower odds, with an AOR of 0.48 (95%
CI 0.38-0.60). Regions with low literacy rates had higher
odds, with an AOR of 1.31 (95% CI 1.27—-1.35) (Table 3).

Discussion

The overarching objective of this study was to compre-
hensively examine the pooled prevalence of stillbirths
and the key factors associated with it across SSA coun-
tries after the implementation of the SDG to reduce child
mortality by improving reproductive, maternal, and child
health throughout the globe, especially in developing
countries. By analyzing recent DHS data from 27 coun-
tries in the region, the researchers sought to gain a thor-
ough understanding of this critical public health issue.
The random effects model revealed that there was a sig-
nificant variation in stillbirth rates in SSA. The pooled
prevalence was 1.54% per 100 and there was a high level
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of heterogeneity (I*>=100%). This variability indicates
that there were different epidemiological contexts in
the region, which means that targeted interventions are
needed. The significant subgroup differences (p=0.045)
also highlight the importance of developing region-spe-
cific strategies to address the underlying factors contrib-
uting to stillbirths. These findings demonstrate the need
for comprehensive public health policies that are tai-
lored to the unique challenges faced by different regions
in order to effectively reduce stillbirth rates and achieve
SDG.

Maternal age significantly affected the likelihood of
stillbirths in this study, a finding consistent with previ-
ous literature from East Africa [33], Zambia [6], and
Australia [34]. Different age groups face varying lev-
els of risk. Women in their late 20s to early 30s may
have a higher risk due to declined natural fertility and
reduced egg quality [35]. However, the risk becomes
even more pronounced after the age of 35. Older women
often experience more chronic health conditions, such as
preeclampsia, blood clotting disorders, twin pregnancies,
and an increased risk of Down syndrome [36]. These fac-
tors contribute to a higher chance of stillbirths compared
to younger mothers. In addition, older women may have
lifestyle factors that impact pregnancy, such as delaying
childbearing and higher stress levels. For older women,
the risk of stillbirths increases even further. As a woman
gets older, the quality and quantity of her eggs decline
rapidly after the age of 35. This raises the odds of chro-
mosomal abnormalities and problems with the placenta,
both of which can lead to stillbirths. Furthermore, older
mothers are more prone to complications such as gesta-
tional diabetes, preeclampsia, and restricted fetal growth,
all of which are linked to higher rates of stillbirths.

Mothers with primary education had lower odds of
experiencing stillbirths than those with no education in
this study. The odds decreased further for those with
secondary or higher education. This finding aligns with
research conducted in Bangladesh [37], East Africa [33],
and Nepal [38]. One potential reason for this could be
that literate mothers have a heightened understanding
of potential problems and are more inclined to seek pre-
natal care early on. Additionally, they may have a better
grasp of and are able to adhere to the guidance provided
by healthcare professionals effectively. Media exposure
decreased the likelihood of stillbirths in this study, which
aligns with previous research findings [33, 39]. This may
be attributed to the fact that mass media is an influential
tool for increasing awareness, knowledge, and positive
behaviors related to maternal healthcare utilization [40].
Specifically, when reproductive-age women are exposed
to mass media, they are more likely to utilize family plan-
ning services and ANC services, and deliver in health
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Table 3 Individual and contextual-level factors associated with stillbirth mortality in sub—Saharan Africa

Stillbirth mortality in SSA Null model Model I, AOR 95% Model Il, AOR 95% Model Ill, AOR 95%
Variables

Maternal age

15-24 1 1

25-34 1.22(1.16,1.29) 1.22 (1.14,1.27)%
35-49 142 (134,1.51) 140 (1.32, 1.48)*
Maternal education

Not educated 1 1

Primary 0.89(0.86,0.92) 0.83(0.79,0.85)*
Secondary/higher 0.71 (0.67,0.74) 0.62 (0.59, 0.64)*
Maternal working

Not working 1 1

Working 0.98 (0.95,1.02) 1.01 (0.97, 1.04)
Wealth index

Poorest 1 1

Poorer 0.88 (0.85,0.92) 0.91 (0.88,0.95)*
Middle 0.85(0.82,0.88) 0.92(0.88,0.95)*
Richer 0.83(0.80,0.87) 0.96 (0.91, 0.99)*
Richest 0.68 (0.64,0.71) 0.85(0.80, 0.90)*
Mass media

No 1 1

Yes 0.78 (0.72,0.85) 0.82(0.75,0.89)*
Marital status

Unmarried 1 1

Married 2.08(1.88,2.32) 1.98 (1.78, 2.20)*
Divorced/widowed 2.13(1.91,237) 2.01(1.80, 2.23)*
ANC visit

No 1 1

Yes 1.36 (1.21,1.54) 1.37(1.21, 1.54)*
Age at first birth

<20 1.08 (1.05,1.11) 1.09 (1.05, 1.12)*
>20 1 1

Source drinking water
Not improved
Improved

Birth interval months

1
0.89 (0.86,0.91)

1
0.89(0.87,0.92)*

Very short 1 1

Short 1.06 (0.99,1.13) 1.06 (1.02, 1.14)*
Optimal 1.13(1.07,1.19) 1.14(1.08, 1.21)*
Long 127 (1.18,1.35) 1.27 (1.20, 1.36)*
Distance to health facility

Problem 1 1

No problem 0.89 (0.86,0.92) 0.92(0.89,0.94)*
Health insurance

No 1 1

Yes 1.19(1.14,1.24) 1.04 (0.99, 1.08)

Decision maker on healthcare

Women herself
Others
Birth order

1
0.97(0.93,1.01)

1
0.99 (0.96, 1.03)
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Table 3 (continued)
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Stillbirth mortality in SSA Null model Model I, AOR 95% Model Il, AOR 95% Model lll, AOR 95%
First 1 1

2nd or 3rd 1.08 (1.03,1.14) 1.08 (1.03, 1.14)*
>4th 0.99 (0.94,1.05) 0.98 (0.94, 1.04)
Residence

Urban 1 1

Rural 1.31(1.27,1.35) 1.16 (1.12,1.20)*
Country income

Low 1 1

Lower middle 1.52(148,1.57) 1.54 (1.50, 1.59)*
Upper middle 0.34(0.27,042) 0.48 (0.38, 0.60)*
Country literacy rate 1 1

High 1 1

Low 1.19(1.16,1.23) 1.31(1.27,1.35)*

*Statistically significant variables in the final model

facilities. Consequently, this increased utilization can
help reduce the risk of stillbirths [41].

Socioeconomic status was a significant factor affecting
the risk of stillbirths in this study. It seems that expect-
ant mothers from economically disadvantaged house-
holds are more likely to experience stillbirths compared
to those from wealthier families. Previous research con-
ducted in East Africa [33], Uganda [42], Ethiopia [18],
and Nepal [43] have confirmed this relationship, as they
found similar patterns linking household wealth to still-
birth outcomes. The reasons behind this are likely related
to the fact that women from wealthier backgrounds tend
to have higher levels of health awareness and engage in
better health-seeking behaviors. They are more likely to
understand the importance of proper nutrition, regular
antenatal care, and avoid harmful practices during preg-
nancy. On the other hand, women living in poverty may
have limited access to essential maternal healthcare ser-
vices, even when these services are offered free of charge.
The indirect costs associated with transportation, time
away from work, and other logistical barriers can pre-
vent poorer women from fully utilizing these critical
interventions, which may contribute to their increased
risk of stillbirths. Ultimately, the disparities in stillbirth
rates between different socioeconomic groups highlight
the need to address the various social determinants of
maternal and child health. This includes ensuring equita-
ble access to quality healthcare and empowering women
across all socioeconomic levels.

Births from,divorced or widowed women were found to
have an increased risk of stillbirths in this study, as high-
lighted in previous studies [27, 33, 44, 55]. This could be
attributed to the fact that divorced or widowed women
often face significant stress and financial constraints in

accessing maternal healthcare services, including the
additional costs for transportation [44, 45]. Moreover,
these women generally lack social support and are more
likely to experience distress, which further increases their
risk of stillbirths.

ANC visits were associated with higher stillbirth
odds in this study. Women who have ANC follow-up
may reveal higher odds of stillbirths due to several fac-
tors. High-risk pregnancies are more likely to be identi-
fied and closely monitored through ANC visits, leading
to a higher report of complications and stillbirths. Detec-
tion and reporting biases also play a role, as regular ANC
follow-up increases the likelihood of identifying issues
that might go unnoticed in women without ANC. Fur-
thermore, women attending ANC visits often have pre-
existing conditions or complications that inherently
increase the risk of stillbirths, irrespective of the care
they receive. Additionally, the quality and timing of ANC
visits can impact outcomes, with late initiation or lower-
quality care being less effective in preventing stillbirths.
Socioeconomic and environmental factors, such as
chronic health conditions, lifestyle factors, and stressors,
also contribute to the observed higher odds of stillbirths
among women who attend ANC follow-ups [46—48].
These findings suggest that women attending ANC vis-
its may represent a higher-risk group due to underlying
health issues contributing to their increased stillbirth
risk.

Access to improved drinking water sources was found
to be linked to lower stillbirth odds in this study. Assess-
ments of the disease burden caused by inadequate
water, sanitation, and hygiene (WASH) have primar-
ily focused on deaths and illnesses related to diarrhea
[49]. Although the number of deaths from diarrhea has
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decreased, it still accounts for 10% of all child deaths [50].
There is solid evidence linking WASH to various other
health issues, including respiratory infections, infections
caused by parasitic worms and diseases resulting from
chemical contamination of water [51]. Further studies are
recommended to prove its effect on stillbirth and peri-
natal mortality. Birth intervals significantly affected still-
birth odds, with both short, and long intervals associated
with higher risks compared to optimal intervals in this
study. This finding challenges the conventional view that
shorter intervals are riskier due to factors like inadequate
maternal recovery [33]. However, maternal health, pres-
ence of chronic disease, terminated pregnancy, and other
genetic and health service utilization might be raised as
possible factors [52, 53]. Further research with better
study design and long follow up studies might uncover
this dilemma [54, 55]. Long intervals might also be asso-
ciated with complications similar to those experienced
by first-time mothers. Further research with refined
designs and longer follow-ups is needed to better under-
stand these dynamics and develop targeted interventions
[52, 53]. Our results underscore the complexity of how
birth intervals influence stillbirth risk and call for a more
detailed investigation.

Distance to health facilities was found to be another
important factor. Women who did not perceive distance
to health facilities as a barrier had lower odds of experi-
encing stillbirths. Although previous literature does not
provide direct evidence that reduced distance to health
facilities is linked to lower odds of stillbirths, it might
reduce the possibility of accessing maternal and child
health services on time [56, 57]. Studies have found that
travel time from a woman’s residential area to the main
referral hospital was a strong predictor of stillbirth risk.
Women living beyond 1 h away from a hospital had a
12-fold higher likelihood of stillbirths compared to those
within 15 min [56]

Compared to first births, the odds of stillbirths were
found to be higher for second or third births due to sev-
eral factors. Women who had experienced a stillbirth in a
previous pregnancy faced an elevated risk of stillbirths in
subsequent pregnancies, especially if the prior stillbirth
occurred at an early gestational age. The risk decreased if
the previous stillbirth happened later in pregnancy [58—
60]. The higher risk of recurrent stillbirth is often linked
to underlying medical conditions such as hypertension,
diabetes, and placental abruption. Women with a his-
tory of stillbirths are more likely to have these risk fac-
tors compared to those who have only experienced live
births [59]. The risk of stillbirth recurrence is highest for
women who had a stillbirth in their first pregnancy and
decreases with each subsequent pregnancy [59, 61]. This
suggests that the gestational age of the previous stillbirth
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plays a significant role, as the risk of stillbirth appears
to increase with each subsequent pregnancy, especially
if the prior stillbirth occurred during a critical period of
fetal development [60, 61]. In this study, there was a sig-
nificant association between place of residence and still-
births. This study indicates that women living in rural
areas had a higher incidence of stillbirths compared to
women in urban areas. This finding aligns with similar
studies conducted in Ethiopia [62] and East Africa [33].
The reason behind this correlation might be the limited
access to healthcare and information about pregnancy,
labor, and delivery. Additionally, delays in seeking medi-
cal attention may also contribute to the higher rate of
stillbirths among rural women.

Strengths and limitations

The presented study has several notable strengths. One
of its main strengths is the use of nationally representa-
tive and large-sample DHS data. This extensive dataset
allows for a more accurate and generalizable representa-
tion of stillbirth mortality rates and their determinants
across SSA countries, which improves the reliability and
applicability of the findings. Additionally, the study uti-
lized a comprehensive approach by considering individ-
ual/household, community, and country-level factors as
potential contributors to stillbirth mortality. This multi-
level analysis provides valuable insights into the complex
factors influencing stillbirth mortality rates. Moreover,
the holistic perspective gained from this analysis can
also contribute to progress towards relevant SDG tar-
gets. However, the study have some limitations. It lacks
data on clinical, cultural, time as independent variables,
and prospective factors that may be associated with still-
births. The absence of these variables in the DHS dataset
restricts the study’s ability to fully explore the impact of
medical factors on stillbirth rates. Future research should
aim to incorporate these additional data sources to facili-
tate a more comprehensive analysis. Addressing these
gaps through further research will contribute to a more
thorough understanding of the determinants of stillbirth
mortality.

Recommendations and the way forward

Programs to improve educational attainment, especially
for women, should be prioritized. This includes promot-
ing secondary and higher education to reduce the risk of
stillbirths. Efforts to elevate economic status, particularly
among the poorest populations, can significantly reduce
stillbirth rates. This involves creating employment oppor-
tunities and providing financial support to low-income
families. Expanding access to mass media can dissemi-
nate critical health information, potentially reducing still-
birth rates. Strengthening ANC services and encouraging
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early and regular ANC visits can help identify and man-
age potential complications early. Special attention
should be given to improving healthcare access and qual-
ity in rural areas, including enhancing transportation and
health infrastructure. Additionally, providing a targeted
support and counseling for married and divorced/wid-
owed women to mitigate their higher risk of stillbirths.
Furthermore, programs aimed at delaying the age of first
birth and supporting young mothers can reduce stillbirth
rates. Education on family planning and reproductive
health is crucial. Ensuring access to improved drinking
water and sanitation facilities can contribute to reducing
stillbirth rates. Family planning services should empha-
size the importance of optimal birth intervals to reduce
the risk of stillbirths. Finally, initiatives to improve lit-
eracy rates and provide health education can empower
women with the knowledge to make informed health
decisions. By implementing a comprehensive approach
addressing various social, economic, and healthcare fac-
tors, the goal of reducing stillbirth rates can be more
effectively achieved.

To effectively reduce stillbirths in SSA, a multi-faceted
approach is required. Policymakers should focus on
improving education and economic conditions, particu-
larly for women and low-income families. Health systems
must be strengthened to provide comprehensive mater-
nal and child healthcare services, especially in rural and
underserved areas. Collaboration between governments,
non-governmental organizations, and communities is
essential to implement these recommendations effec-
tively. Continued research and data collection are neces-
sary to monitor progress and identify emerging trends.
By addressing the identified factors associated with
stillbirths, significant strides can be made in improving
maternal and child health outcomes in SSA.

Conclusions

The study highlights that stillbirths are a significant con-
cern in SSA, with rates remaining alarmingly high and
falling significantly short of achieving Every Newborn
Action Plan target by 2030. By analyzing individual and
contextual-level factors, the final model, which controls
for confounders, highlights several significant variables
associated with stillbirths. Stillbirths in SSA are driven
by a complex interplay of older maternal age, better edu-
cation, economic status, mass media exposure, marital
status, antenatal care, age at first birth, drinking water
access, birth interval, distance to health facilities, birth
order, rural residence, country income levels, and literacy
rates. Addressing these factors through targeted inter-
ventions can help mitigate the high stillbirth rates in the
region. To enhance the understanding of stillbirths in
SSA, we recommend focusing on improving education
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and healthcare access. Specifically, targeted educational
programs for expectant mothers and community health
workers, alongside improved access to quality healthcare
services, should be prioritized to address and mitigate
the risk factors associated with stillbirths.
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