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Abstract: Preterm births (PTB) are the leading cause of neonatal deaths, the majority of which occur
in low- and middle-income countries, particularly those in Sub-Saharan Africa (SSA). Understanding
the epidemiology of prematurity is an essential step towards tackling the challenge of PTB in the
sub-continent. We performed a scoping review of the burden, predictors and outcomes of PTB
in SSA. We searched PubMed, Embase, and three other databases for articles published from the
database inception to 10 July 2021. Studies reporting the prevalence of PTB, the associated risk factors,
and/or its outcomes were eligible for inclusion in this review. Our literature search identified 4441
publications, but only 181 met the inclusion criteria. Last menstrual period (LMP) was the most
commonly used method of estimating gestational age. The prevalence of PTB in SSA ranged from
3.4% to 49.4%. Several risk factors of PTB were identified in this review. The most frequently reported
risk factors (i.e., reported in >10 studies) were previous history of PTB, underutilization of antenatal
care (<4 visits), premature rupture of membrane, maternal age (<20 or >35 years), inter-pregnancy
interval, malaria, HIV and hypertension in pregnancy. Premature babies had high rates of hospital
admissions, were at risk of poor growth and development, and were also at a high risk of morbidity
and mortality. There is a high burden of PTB in SSA. The true burden of PTB is underestimated due to
the widespread use of LMP, an unreliable and often inaccurate method for estimating gestational age.
The associated risk factors for PTB are mostly modifiable and require an all-inclusive intervention to
reduce the burden and improve outcomes in SSA.

Keywords: preterm births; Sub-Saharan Africa; scoping review; burden; risk factors; outcomes

1. Introduction

Worldwide, approximately 15 million births occur too early i.e., before 37 completed
weeks of gestation every year [1]. These preterm or premature births (PTB) represent about
11% of all deliveries. However, there is significant health inequity with the proportion of
PTBs varying across the different regions of the world—ranging from 5% in high income
European countries to 18% in the low-income countries of South Asia and Sub-Saharan
Africa (SSA) which are thought to have the highest burden of PTB [1]. In fact, SSA is home
to nine of the eleven countries estimated to have the highest PTB burdens [1].

Prematurity is the leading cause of neonatal mortality, and with the recent improve-
ments in under-five-mortality, it is now also the leading cause of childhood mortality in the
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first five years of life [2]. The target of the third Sustainable Development Goal (SDGS3) is to
reduce neonatal mortality to 12 deaths per 1000 live births and under five mortality rate to
25 deaths per 1000 live births by 2030 [3]. These targets can be achieved with the reduction
in PTB-related mortality. However, progress in reducing neonatal mortality attributable to
prematurity has stagnated and available evidence suggests that premature deliveries have
been on the rise for the last two decades [4].

Babies born prematurely have a higher risk of adverse outcomes in childhood and
adult survivors face long-term health problems affecting the brain, the cardiopulmonary
system, hearing and/or vision [5-7]. Advances in obstetric and neonatal care, even in
Low- and Middle-Income Countries (LMICs), have decreased the associated mortality and
lowered the limit of viability [5]. However, the chances of survival of preterm babies is
associated with the region of their birth [7]. Understanding the regional variations in risk
factors is important to improve outcomes which will need the use of approaches that are
responsive to each region’s specific challenges and limited resources.

The cause of PTB is multi-factorial with poverty, demographic, and obstetric factors
all contributing but no specific cause is found in many cases. [8-13]. The distribution of
these risk factors and their contributions to PTB is context-specific. Therefore, gaining an
understanding of these factors is essential to the planning and deployment of prevention
strategies for reducing the burden of PTB [7]. This is particularly important in SSA where
the highest burden of PTB exist and health resources are limited. However, the epidemiol-
ogy of PTB is poorly described in Africa for many reasons not limited to the challenge of
dating pregnancies, lack of access to or poor uptake of antenatal care (ANC), a significant
proportion of home deliveries without access to skilled care, the largely unknown contri-
bution of stillbirths, and poor application of standardized definitions of early neonatal
mortality [7]. In addition, the disparities in the management of prematurity within and
across countries can contribute to the variable clinical outcomes seen [14].

The overall aim of this scoping review was to gain a better understanding of the
current burden of PTB, associated maternal and infant risk factors, and the outcomes of
PTB in SSA. We specifically conducted a scoping review because its broad nature was a
good fit for our overall aim and for the anticipated heterogeneity of studies [15].

2. Materials and Methods
2.1. QOverview

We followed the steps in the methodological framework first proposed by Arksey and
O’Malley for conducting a scoping review [16]. In addition, we adhered to the recommen-
dations in the guidelines for reporting Scoping Reviews (Preferred Reporting Items for
Systematic reviews and Meta-Analyses extension for Scoping Reviews, PRISMA-ScR) [17].

2.2. Search Strategy and Study Selection

We searched PubMed, Embase, Web of science, African Journals Online and African
Index Medicus for English language articles on PTB in SSA from database inception to
10 July 2021. The search strategy included the keywords “Preterm births” and “Sub-
Saharan Africa” combined by the Boolean operator “AND”. Respective synonyms for
these key words were combined using the Boolean operator “OR”. Supplementary Table
51 provides the search string used in the PubMed database, which was modified to meet
the specifications of the other databases. Additionally, we searched the reference list of the
retrieved articles to identify additional papers relevant to our scoping review.

Search results were imported to EndNote X8™ (Bld10063) and duplicates were re-
moved ahead of screening and selection. The studies were included if (i) they were
conducted in SSA (ii) published in peer reviewed journals and in English language, and
(iii) reported PTB burden, risk factors, and/or outcome regardless of study design. We
excluded study protocols, commentaries, and conference abstracts. Study titles and abstracts
were first reviewed for eligibility based on the inclusion and exclusion criteria described above
by A.M. Full-text articles of selected abstracts were retrieved after which they were assessed
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for eligibility for inclusion in the review as well and was verified by LM.A. and A.A. Updates,
final check and verification before this submission were carried out by EX.T. and E.C.

2.3. Data Extraction

The data extraction table was developed in Microsoft Excel (MS Excel 2016, Microsoft
Corporation, Redmond, WA, USA) by A.M. and was refined in consultation with A.A. and
LM.A. To answer the review questions, we extracted and tabulated study characteristics
(First author’s name, year of publication, country, population of study, and study design),
measures of gestational assessment (GA) used, the reported PTB prevalence, risk factors,
and outcomes PTB.

2.4. Synthesis of the Results

We grouped and summarised the reported proportions of PTB by the population and
settings in which the studies were conducted. We determined the most common measures
of GA used in SSA by summarising all the reported methods of estimating GA. We also
narratively summarized the reported prevalence, risk factors and outcomes of PTB. In this
review, we only considered the risk factors that were significant on multivariable analysis.

3. Results
3.1. Results of Database Search

The details of the search and selection process are as shown in Figure 1. The initial
search in the bibliographic databases produced 4441 articles while 20 others were obtained
from additional sources. A total of 181 studies meeting the inclusion criteria were included
in the review.

Database searching (African journals Additional records identified through
online, PubMed, Embase, African the reference lists
index medicus, Web of science) (n=20)
(n=4441)

Records after duplicates removed
(N=3697)

A 4

Records excluded by title and

Record d
eeords sereene abstract (n = 3345)

Y

(n=13697)
v Full-text articles excluded,
Full-text articles assessed with reasons (171)
for eligibility »| ® No PTB information
(n=352) (n=117)
e Not from sub-Saharan Af-
rica (n =4)
e Reviews and protocols (n =
Studies included in 18)
qualitative synthesis e No full text (n = 25)
(n=181) e Conference abstract (n = 3)

e Duplicates (n =4)

Figure 1. Flow diagram showing the study selection process.
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3.2. Study Characteristics

The characteristics of included studies are shown in Supplementary Table S2. The
included studies came from 24 countries in SSA (see Figure 2) with more than half of
these (56.9%, n = 103) coming from only four countries (Ethiopia, n = 34; Nigeria, n = 25;
South Africa, n = 24; and Tanzania, n = 20). Only a few (3.3%, n = 6) of these articles were
multi-country studies. The included studies were published in the period from 1992 to 2021
with the majority (78.5%, n = 142) being published over the last decade (2011-2021) while
about a half (50.8%, n = 92) of them were published in the last five years (2017-2021).

Most of the included studies were cohort studies. The rest were cross-sectional (45.9%,
n = 83), and case-control studies (32.0%, n = 58). Only a few studies (5.5%, n = 10) were
randomised controlled trials. Most of the included studies (69.6%, n = 126) recruited
pregnant women from the general population. Forty studies (22.1%) recruited pregnant
women from specific sub-populations such as adolescents and those with chronic illnesses
such as HIV. In the remaining 15 of the included studies (8.3%), the target population were
neonates admitted due to various conditions, including preterm neonates.

Num berofpublications

Number of studies
1-5
6-10
11-15
16-20

21-25

C X X X X IR
N
@
g
&

Highestnum berofpublications
Ethiopia-34

Nigera-25

S Africa-25

Tanzania=23

Figure 2. Geographical distribution of the included studies.

3.3. Methods of Gestational Age Assessment

The last menstrual period (LMP) method was the most used method of GA assessment
among those studies that reported their methods of estimating GA. This method was
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exclusively used in 39 (21.5%) of the included studies. Ultrasound, which is regarded
as the most accurate measure of GA, was exclusively used in 12 of the included studies
(6.6%). Other methods of GA assessment that were used exclusively were the newborn
maturational assessments methods, including, the Ballard score (n = 7 studies, 3.9%), the
Dubowitz score (n = 3 studies, 1.7%), and the Finnstrom score (1 = 1 study, 0.6%). Three
of the included studies (9.9%) exclusively used the palpation-based method of estimating
symphysis-fundal height. In 65 of the included studies, a combination of these methods
was used. In these studies, LMP was the method used frequently in combination with other
measures, with this method being used concurrently with other measures in 57 (87.7%) of
these studies. In the remaining 51 studies (28.1%), the methods that were used to estimate
GA were not reported.

3.4. Prevalence of PTB in Sub-Saharan Africa

In total, 133 studies reported the prevalence of PTB (Supplementary Table 52). Across
studies, the reported prevalence estimates ranged from 3.4% to 49.4%. A hundred and
eight studies assessed the prevalence of PTB among the general population of pregnant
women and reported prevalence estimates ranging from 3.8% to 36.4%. Twenty-two studies
assessed the prevalence of PTB in specific subpopulations of pregnant women and reported
prevalence estimates ranging from 3.4% to 49.4%. Three of the studies that recruited sick
neonates admitted for treatment reported the prevalence of PTB. The reported prevalence
estimates of PTB in these studies were 16.5%. 21.4%, and 26.5%, respectively.

3.5. Risk Factors for PTB

Table 1 presents in detail the identified risk factors of PTB as reported in the included
studies. In total, 97 of the included studies reported the risk factors of PTB in SSA. Across
these studies, several factors were reported as predisposing women to preterm deliveries
in different parts of SSA. Overall, these factors can be categorized into socio-demographic,
obstetric, infections and/or co-morbidity, lifestyle, anthropometric, and treatment-related
factors. Across all the categories, the most commonly reported risk factors for PTB (reported
in ten or more of the included studies) were lack of or underutilization of antenatal care
(ANC), maternal age, history of previous PTB, inter-pregnancy interval, malaria in pregnancy,
hypertension in pregnancy, HIV in pregnancy, and premature rupture of membrane (PROM).
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Table 1. Risk factors of PTB in SSA.

Measure of Sociodemographic Infections and/or Lifestyle or Anthropometric Treatment-
First Author Effect F grap Obstetric Factors t qees Behavioral P Related Factors Adjusted for
. actors Morbidities Factors
(Precision) Factors Factors
Abadiga et al., AOR (95% CI) NR <2 ANC visits (6.0, PIH (3.1, 1.8-5.5), NR NR NR Age at marriage, ethnicity, age
2021 [18] 2.7-13.5), PROM (3.6, anemia during of mother, husband and
1.8-7.1), IPI < 24 months pregnancy (4.2, mothers occupation, residence,
(3.0, 1.8-7.1), lack of 2.1-8.3) monthly income, time to reach
supplementation during a health facility, mode of
pregnancy (2.4, 1.5-3.9) delivery, plan of pregnancy,
history of abortion, history of
DM and hypertension,
HIV /AIDS status, anemia
during pregnancy, sexually
transmitted disease, substance
use, parity, the experience of
stress, and maternal MUAC
Abaraya et al., AOR (95% CI) NR Previous PTB (6.4, Preeclampsia (6.6, NR NR NR Number of ANC visits,
2018 [19] 2.9-13.9), PROM (11.7, 3.3-13.4), Anemia hemoglobin levels, PIH, PROM,
6.2-21.9), <4ANC (4.8, (2.7,1.0-7.01), PIH cardiac disease
1.2-19.0), IPI < 24 months (6.0,2.3-15.6)
(2.7, 1.7-4.5), multiple
pregnancies (4.5, 2.4-8.5),
previous stillbirth (4.2,
2.0-8.9), APH (8.1, 3.5-18.5)
Abdo et al., PROM (4.2, 1.4-12.9) Preeclampsia (5.1, Age, residence, previous PTB,
2020 [20] 2.0-13.3) parity, ANC visits
Abebe et al., AOR (95% CI) Adolescence (2.9, APH (4.9,1.9-12.9) PIH (3.0, 1.4-6.6) NR NR NR Residence
2020 [21] 1.5-5.5)
Abrams et al., AOR (95% CI) <4 ANC visits (2.6, 1.4-4.8)  HIV infection (5.0, NR Weight < 50 kg Not on Malaria Gravidity, age, weight, Anemia,
2004 [22] 1.7-14.6) (2.1,1.14.1) prophylaxis (3.3, folate supplementation,
1.3-7.9) malaria prophylaxis, malaria
infection, CD4 count, placental
malaria, syphilis
Adane et al., AOR (95% CI) NR Previous poor birth NR NR NR NR Hypertension
2014 [8] outcome (PTB/LBW) (3.10,
1.20-8.36)
Adu-Bonsaffoh AOR (95% CI) Age > 35years (1.5, <4 ANCvisits (5.1, 4.1-6.6), Hypertension (3.3, NR BMI > 30 (0.6, NR Age, parity, marital status,
etal., 2019 [23] 1.1-1.9), PROM (3.1, 2.2-4.6) 2.6-4.2) 0.5-0.8), education, BMI, ANC

visits, PROM
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Table 1. Cont.

Measure of Sociodemographic Infections and/or Lifestyle or Anthropometric Treatment-
First Author Effect F grap Obstetric Factors : qees Behavioral P Related Factors Adjusted for
.. actors Morbidities Factors
(Precision) Factors Factors
Agbla et al., AOR (95% CI) Carrying heavy NR NR NR NR NR Age, education, health
2006 [24] loads > 5 days/week problems during pregnancy,
(5.0,1.4-18.8), twin birth
walking and
carrying heavy loads
> 5 days/week (6.9,
1.5-32.2)
Akintayo et al., AOR (95% CI) Age > 35 years (2.16;  Previous PTB (6.4, PIH (6.4, 3.8-10.9) NR NR NR Parity, socioeconomic status,
2015 [9] 1.36-3.42), 2.5-16.6), unbooked for education, fetal sex, previous
ANC care (2.5, 1.8-3.6), history of surgical abortion
PROM (11.1, 6.6-18.6),
APH (10.9, 4.9-24.1), (32.2,
13.1-79.5)
Akintije et al., AOR (95% CI) NR ANC visits > 4 (0.22, NR NR NR NR Age, parity, marital status,
2020 [25] 0.1-0.5) previous cesarean section, type
of pregnancy, mode of delivery,
living area, sex of the newborn
Alhaj et al., AOR (95% CI) NR Previous PTB (3.2,1.0-9.8), Dental maneuvers = NR BMI < 25 (3.0, NR History of malaria, miscarriage
2010 [26] previous miscarriage (2.1, (3.7,1.1-11.8) 1.0-8.3), BMI > 30 and PTB, CS delivery, diabetes,
1.0-4.5), previous CS (5.4, (3.1, 1.0-9.0) hypertension, vaginal bleeding,
1.7-17.3), IPI < 18 months APH, placenta praevia, dental
(2.0, 1.3-5.4), Vaginal procedures, BMI, sex of
bleeding (1.3-18.1) the newborn
Aregawi et al,, AOR (95% CI) Rural residence (2.1, IPI < 24 months (5.4, Malaria during NR NR NR NR
2019 [27] 1.1-4.2) 1.3-22.1), Previous PTB pregnancy (4.7,
(3.7,1.1-16.3), PROM (4.1, 2.0-11.2), presence
1.9-8.9), induced labor (2.5, of a chronic illness
1.1-5.9), multiple (4.6,1.8-11.3)
pregnancy (5.7, 2.3-14.3)
Bater et al., AOR (95% CI) Residence (0.6, IPI > 24 months (0.8, NR NR NR NR Residence, being age,

2020 [30]

0.5-0.8), age > 20
years (0.8, 0.6-0.9),
single (1.4, 1.0-2.0),
home delivery (1.3,
1.1-1.5)

0.6-0.9), ANC > 4 (0.6,
0.5-0.7)

education, diet, IPI, ANC visits,
household food insecurity, not
taking deworming medication
or iron tablets during
pregnancy, and delivering

at home
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Table 1. Cont.

Measure of Sociodemographic Infections and/or Lifestyle or Anthropometric Treatment-
First Author Effect grap Obstetric Factors : qees Behavioral P Related Factors Adjusted for
.. Factors Morbidities Factors
(Precision) Factors Factors
Berhane et al., AOR (95% CI) Unmarried mothers NR NR NR NR NR Sex of the newborn, marital
2019 [31] (4.1,1.2-14.1) status, maternal education,
socioeconomic index, gravidity,
parity
Berhanie et al., AOR (95% CI) NR NR NR IPV (2.5,2.2-2.9), NR NR IPV, sexual violence, physical
2019 [32] Physical violence violence, psychological
(5.3,4.0-7.1) violence, and controlling
behaviors
Berhe et al., ARR (95% CI) NR NR PIH (5.1, 3.4-8.0) NR NR NR Maternal age, wealth status,
2019 [33] educational status, residence,
gravidity, mode of delivery,
anemia and maternal
undernutrition
Berhe et al., AOR (95% CI) Unmarried mothers NR NR NR MUAC <11 cm NR Age, income, education,
2019 [34] (5.2,1.8-15.1) (24,1.2-4.9) occupation, height, pregnancy
status, diet, medical problems
Brabin et al., ARR (99% CI) NR Préconception iron NR NR NR NR MUAC at baseline, bed net use,
2019 [35] supplementation (2.2, birth month
1.4-3.6)
Brhane et al., AHR (95% CI) NR IPI < 24 months (6.9, NR NR NR NR Maternal residence, planned
2019 [36] 3.1-15.3), ANC <4 (2.2, pregnancy, history of perinatal
1.0-4.9), pregnancy death and maternal
complication (3.2, 1.6-6.3) hemoglobin level
birth defect (8.0, 2.6-25.1)
Butali et al., AOR (95% CI) Age > 35 years (1.4, PMTCT attendance (0.9, Hypertension (2.8, NR NR NR Maternal age, parity, fetal
2016 [37] 1.1-1.7) 0.6-1.3), PROM (4.03, 1.9-4.0) position, delivery method and
2.5-6.40), unbooked for booking status
ANC (2.15,1.6-2.9)
Chen et al., AOR (95% CI) NR NR HIV infection (1.3, NR NR Preconception NR
2012 [38] 1.2-1.4) HAART (1.2,
1.1-1.4)
Chiabi et al., AOR (95% CI) Student mother (0.4, Multiple gestation (3.8, UTI (39.0, NR NR NR Gender, age, occupation,
2013 [39] 0.2-0.9), married (0.4, 2.6-5.4), congenital 17.2-88.6) education, marital status,

0.19-0.8)

malformation (2.8, 1.2-6.2),
>4 ANC visits (0.2, 0.1-0.4)

residence, parity, gravidity,
ANC visits, place of ANC visit
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Table 1. Cont.

Measure of Sociodemographic Infections and/or Lifestyle or Anthropometric Treatment-
First Author Effect F grap Obstetric Factors : qees Behavioral P Related Factors Adjusted for
.. actors Morbidities Factors
(Precision) Factors Factors
Conroy et al., AOR (95% CI) NR NR NR NR NR First trimester ART NR
2017 [40] initiation (1.31,
1.03-1.68)
Dadi et al., ARR (95% CI) Muslim (1.61, No ANC uptake (1.77, NR NR NR NR MUAC, depressive symptoms,
2020 [41] 1.17-2.22), 1.03-3.03) coping with stress
government
employee (1.49,
1.00-2.19), have fear
of delivery (1.46,
1.06-2.01)
De Beaudrap AOR (95% CI) NR NR Malaria (1.9, 1.1- NR NR NR Maternal age, education level,
etal., 2013 [42] 3.5), HIV (2.33, residence, HIV status, number
1.17-4.64 of clinic follow-up visits,
newborn’s sex
Debelo et al., ARR (95% CI) Age>35(27, NR NR NR NR NR Number of alive child(ren),
2020 [43] 1.8-3.8) wealth quintile, husband
occupational status, gravidity,
husband educational status,
maternal educational status,
parity, ANC follow-up,
previous adverse pregnancy
outcomes, health insurance,
place of residence
Deressa, 2018, AOR (95% CI) NR NR PIH (0.182, NR NR NR NR
Ethiopia [44] 0.067-0.493), HIV
(3.4,1.048-11.1)
Ejigu et al., AOR (95% CI) NR NR NR NR NR Zidovudine Maternal age, weight, marital
2019 [45] monotherapy (0.4, status, education, parity, CD4
0.2-0.6) cell count during pregnancy
and WHO clinical stage
during pregnancy
Elphinstone ARR (95% CI) NR NR Malaria positive NR NR NR Treatment arm (ISTp versus

etal., 2019 [46]

before 24 weeks
(1.7,1.2-2.3)

IPTp), maternal age, gravidity,
socioeconomic status,
education status, body mass
index (BMI), and hemoglobin
at Visit 1
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Table 1. Cont.

Measure of Sociodemographic Infections and/or Lifestyle or Anthropometric Treatment-
First Author Effect grap Obstetric Factors : qees Behavioral P Related Factors Adjusted for
.. Factors Morbidities Factors
(Precision) Factors Factors
Ezechi et al., AOR (95% CI) NR Multiple pregnancy (8.6, Presence of NR NR PI based regimen Birth weight, stage of HIV
2012 [47] 6.7-12.9) opportunistic (5.4,3.4-7.8) disease, reproductive tract
infection (1.9, infection and medical disorders
1.1-5.7)
Feresu et al., APR (95% CI) Rural residence (1.2, Multiple gestation (4.2, NR NR NR NR Age, sex, residence antenatal
2010 [48] 1.1-1.3) 3.7-4.6), ANC < 1 visit (3.0, care, delivery type and parity
2.8-3.3), nulliparity (0.90,
0.83-0.99)
Feresu et al., ARR (95% CI) NR History of Eclampsia (3.6, NR MUAC < 28.6 cm NR Maternal age, antenatal care
2004 [49] abortion/stillbirth (1.5, 1.7-7.6), anemia (0.95, 0.92-0.99), attendance, referral status,
1.1-2.1), APH (3.1,1.9-5.0), (4.1,1.8-9.4), drinking home brew during
placental Previa (3.3, Malaria (2.9, pregnancy, and history of
1.3-8.1) 1.7-5.0) abortion or stillbirth
Gejo et al., 2021 AOR (95% CI) Urban residence (0.5, No ANC (0.1, 0.0-0.7), PIH (3.8, 1.4-10.1) NR NR NR Parity, residency, history of
[50] 0.2-1.0) PROM (3.8, 1.5-9.7), abortion, history of PTB,
multiple pregnancies (5.5, history of stillbirth, UTI,
2.5-12.4) diabetes mellitus, anemia,
ANC follow up, labour, APH,
PROM, PIH, polyhydramnios
and multiple pregnancy
Gesase et al., AOR (95% CI) NR NR Periodontal NR NR NR Age, parity, previous preterm
2018 [51] disease (2.3, birth, he same adverse fetal
1.3-4.3) outcome, and pre-eclampsia
Gumede et al., AOR (95% CI) NR ANC < 1visit (1.6,1.4-1.8)  HIV infection (1.3, NR NR NR HIV status, study site,
2017 [52] 1.2-1.4) infant sex
Habib et al., ARR (95% CI) Unknown HIV HIV infection (1.8, NR
2011 [53] status (1.4, 1.2-1.6) 1.1-2.7)
Hassen et al., AOR (95% CI) NR Previous PTB (3.5, 1.4-8.8), NR NR NR NR Monthly family income, history

2021 [54]

IPI < 24 months (4.5,
2.0-10.2), history of
obstetric complications (3.8,
1.6-9.0)

of PTB, IPI, ANC visit, mode of
delivery in current pregnancy,
experiencing obstetric
complication in current
pregnancy, maternal weight,
infant birth weight, and
presence of birth asphyxia
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Measure of Sociodemographic Infections and/or Lifestyle or Anthropometric Treatment-
First Author Effect F grap Obstetric Factors : qees Behavioral P Related Factors Adjusted for
. actors Morbidities Factors
(Precision) Factors Factors
Hussain et al., AOR (95% CI) NR NR HIV infection (1.4, NR NR NR NR
2011 [55] 1.1-1.7)
Hussein et al., AOR (95% CI) NR NR Mild anemia (1.4, NR NR NR NR
2009 [56] 1.1-1.9), severe
anemia (4.1,
2.5-6.6)
Hussein et al., ARR (95% CI) Charcoal use (1.5, NR NR NR NR NR Maternal malaria at birth,
2020 [57] 1.1-2.1) parity and number of cooking
sessions a day
Iyoke et al., AOR (95% CI) Unmarried mothers ANC <1 visit (2.6,1.9-6.1), NR NR NR NR Educational status, occupation,
2015 [58] (2.4,1.5-3.7) previous PTB (5.1, 2.7-9.1), PTB, parity, marital status and
pregnancy complication the presence of complicationsof
(5.1, 2.4-11.8), nulliparity pregnancy (antepartum
(2.1,1.24.9) hemorrhage,
preeclampsia/eclampsia
or PROM)
Johnson et al., ARR (95% CI) NR NR Gestational NR NR NR Maternal age, marital status,
2016 [59] hypertension (1.2, salaried employment, and
1.1-14), chronic booking weigh
hypertension (2.3,
2.1-2.6), severe
hypertension (4.4,
3.2-6.2)
Kalanda et al., AOR (95% CI) NR Primigravida (2.3, 1.3-4.0), NR NR NR NR Maternal age, ANC visits,
2006 [60] <5 ANC visits (2.2, 1.3-3.7) maternal height, MUACHDb
leval at recruitment, peripheral
or placental and peripheral
malaria, taking ferrous sulphate
supplements and taking
sulphadoxine-pyrimethamine
Kalengo et al., ARR (95% CI) NR Previous PTB (1.9, 1.5-2.3),  Preeclampsia (1.5, NR NR NR Mother’s age, mother’s
2020 [61] IPI > 59 months (1.4, 1.1-2.0) education, PROM and

1.0-1.9)

alcohol use
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Table 1. Cont.

Treatment-
Related
Factors

Measure of
Effect
(Precision)

AOR (95% CI)

Lifestyle or
Behavioral
Factors

Infections and/or
Morbidities

Anthropometric
Factors

Sociodemographic

First Author Factors

Obstetric Factors Factors Adjusted for

Kassa et al.,
2019 [62]

Age <20 (1.7,
1.1-2.5)

ANC > 1 visit (0.4, 0.2-0.8)  Preeclampsia (2.6, NR NR NR

1.2-5.5)

Maternal age, residence, school
attendance, marital status,
wealth status, educational
status of the father and the
mother, anemia, iron-folic acid
supplementation during
current pregnancy, ANC
attendance, partner
involvement in ANC,
experience of at least one form
of gender based violence
(physical, sexual or
psychological violence) during
the current pregnancy,

and preeclampsia

Kelkay et al.,
2018 [63]

AOR (95% CI) NR Anemia (2.4,

1.1-5.2)

History of abortion (2.3,
1.2-4.9)

Cigarette /alcohol NR NR
use (3.6, 1.6-8.2)

Parity, medication intake,
smoking cigarette/drinking
alcohol during the most recent
pregnancy, history of abortion,
hemoglobin level, a physical
congenital defect in the most
recent baby, and history of
bearing low birth weight baby,
history of still birth, history of
PTB, malaria

Kongnyuy et al.,
2008 [64]

AOR (95% CI) Age <20 (1.8, NR NR NR NR NR

1.2-2.5)

Gravidity, antenatal visits,
marital status, employment
status and level of education

Koss et al.,
2014 [65]

AOR (95% CI) NR NR NR NR Weight gain < 0.1 NR
Kg/week (2.4,

1.2-4.4)

Adjustment for time since HIV
diagnosis and ART regimen

Kumwenda
etal., 2017 [66]

AOR (95% CI)

Age <20 (2.6,
1.2-5.8)

NR

NR

NR

NR

NR

NR

Lietal.,
2016 [67]

ARR (95% CI)

NR

NR

Hypertension (1.3,
1.1-1.5)

NR

NR

Preconception

HAART use (1.2,

1.1-1.5)

CD4+ cell count, maternal
nutritional status
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First Author Effect F graphic Obstetric Factors niections and/or Behavioral nhropometric Related Factors Adjusted for
. actors Morbidities Factors
(Precision) Factors Factors
Mahande et al., ARR (95% CI) NR Previous PTB (2.7,2.1-3.4),  Previous NR NR NR Maternal age and
2013 [68] previous perinatal death preeclampsia (2.5, maternal education
(2.6,1.9-3.5), previous LBW  1.7-3.7)
(2.9,2.3-3.6)
Mahande et al., AOR (95% CI) NR IPI < 24 months (1.5, NR NR NR NR Maternal age, maternal marital
2016 [69] 1.3-1.7), IPI > 60 months status, maternal educational
(1.1, 1.02-1.2) status, maternal occupation,
parity, area of residence,
number of antenatal care visits
(ANC), use of family planning
methods and use of alcohol
during pregnancy
Mahande et al., AOR (95% CI) NR NR Malaria (1.12, NR NR NR Maternal age, parity, antenatal
2016 [70] 1.01-1-26), care visits maternal education,
amebiasis (1.8, maternal occupation, area of
1.1-2.9) residence, marital status
Mahapulaetal,  AOR (95% CI) NR No ANC (5.1, 1.4-17.8), Untreated UTI (2.7, NR NR NR NR
2016 [71] vaginal discharge (5.2, 1.2-6.1)
1.1-24.4), public perinatal
care (2.1, 1.1-4.1), multiple
pregnancy (8.6, 4.5-16.5),
complications (2.7, 1.3-5.3),
cervical incompetency
(11.6, 1.1-121-5),
polyhydramnios (8.3,
1.7-40.2)
Malaba et al., AOR (95% CI) NR NR HIV infection (1.9, NR NR NR Age, parity, BMI and
2017 [72] 1.3-2.8) previous PTB
Malaba et al., ARR (95% CI) NR NR PIH (1.5, 1.1-2.0) NR NR NR Age, parity, BMI and
2020 [73] previous PTB
Mboya et al., AOR (95% CI) NR Referred for delivery (1.3, Preeclampsia/eclampsNR NR NR Maternal age, level of
2021 [74] 1.1-1.5), <4 ANC visits (5.6, (1.6, 1.3-2.0), education, referral status,

4.7-6.8), PROM (1.6,
1.1-2.5), placental Previa
(8.1,3.6-18.1)

pre-eclampsia/eclampsia,
number of ANC visits, parity,
PROM, abruption placenta,
placenta previa, delivery mode,
child’s birth weight, perinatal
status and year of birth.
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Measure of Sociodemographic Infections and/or Lifestyle or Anthropometric Treatment-
First Author Effect grap Obstetric Factors : qees Behavioral P Related Factors Adjusted for
.. Factors Morbidities Factors
(Precision) Factors Factors
Mehari et al., AOR (95% CI) Age > 35 years (3.6, NR NR NR NR NR Residence, number of ANC
2020 [75] 1.5-8.9) visits, malpresentation,
gravidity, bad obstetric history,
Pregnancy Induced
Hypertension, APH, PROM
and Amniotic Fluids disorders
Mekonen et al., AOR (95% CI) NR Obstetric complications Anemia (2.9, NR MUAC <24 cm NR NR
2019 [76] (6.6,3.4-12.6), <4 ANC 1.3-6.6) (2.6,1.1-6.1)
visits (5.1, 1.7-15.4), PROM
(3.0,1.5-6.2)
Mekuriyaw AOR (95% CI) No education (2.2, PROM (6.4, 3.2-12.8), Anemia (2.8, NR NR NR NR
etal., 2020 [77] 1.3-3.9) multiple pregnancy (4.1, 1.1-7.3), PIH (4.7,
1.7-9.8), previous abortion 2.5-9.0),
(2.9,1.3-6.4)
Mochache etal.,  ARR (95% CI) NR NR Depression (3.6, NR NR NR NR
2018 [78] 1.7-7.5)
Mombo-Ngoma AOR (95% CI) Age < 16years (2.16, NR NR NR NR NR Country, first antenatal clinic
etal., 2016 [11] 1.10-4.24) visit, treatment group and
infant sex
Moodley et al., AOR (95% CI) Age > 35 years (0.4 NR NR NR NR NR Age, gravidity, socioeconomic
2017 [79] (0.2-0-90) status, HIV infection,
chlamydia, trichomonas,
gonorrhea
Muhihi et al., ARR (95% CI) Age <20 years (1.2, Nulliparity (1.2, 1.1-1.3) NR NR Mothers’ height < NR NR
2016 [80] 1.1-1.4) 150 cm (1.3,
1.1-1.7)
Muhumed, 2021, AOR (95% CI) Rural residence (4.5,  History of abortion (5.0, Hypertension (3.2, NR NR NR NR
Ethiopia [81] 1.4-14.4) 1.9-13.5) 1.1-10.2)
N'Dao et al., AOR (95% OR) NR NR Placental malaria NR NR NR NR
2006 [82] (3.5,1.8-6.7)
Ngandu et al., AOR (95% CI) Secondary level Duration between first NR NR Weight at delivery ~ NR Newborn and maternal
2021 [83] education (2-21, prenatal visit and delivery (0.99, 0.97-1.00), characteristics, and country

1.07-4.59), South
African (3.72
(1.51-9.15)

(0.72, 0.68-0.77), vaginal
delivery (1.97,1.22-3.15),

GA determined at first
prenatal visit (0.93,
0.89-0.98),

gestational weight
gain per week
(0.21, 0.07-0.61)
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Table 1. Cont.

Measure of Sociodemographic Infections and/or Lifestyle or Anthropometric Treatment-
First Author Effect F grap Obstetric Factors : qees Behavioral P Related Factors Adjusted for
.. actors Morbidities Factors
(Precision) Factors Factors
Noble et al., AOR (95% CI) NR NR Tuberculosis (10.2, NR NR NR Maternal age, gravidity,
2005 [84] 1.2-89.9), Malaria education, marital status,
(2.4,1.1-5.3) pre-pregnancy body mass
index, and maternal use of and
iron supplements during the
current pregnancy
Oluwole et al., AOR (95% CI) NR NR Vitamin D serum NR NR NR Age, level of education,
2020 [85] level < 30 ng/mL religion, booking status,
(9.4,2.4-36.5) alcohol intake, smoking of
tobacco, and skin color
Olusanya et al., AOR (95% CI) Unmarried (1.7, PROM (3.6, 2.0-6.5), APH Hypertension (2.2, NR NR NR Maternal and infant
2010 [86] 1.1-2.7), shared (3.5,2.0-6.4), No history of ~ 1.7-2.9), Maternal perinatal factors
sanitation (1.3, CS(1.4,1.1-1.9), No ANC disease (1.5,
1.1-1.5), small (1.3,1.1-1.5) 1.1-2.1),
trading (1.5, 1.3-1.9),
fulltime job (1.3,
1.1-1.6)
Omokhodion AOR (95% CI) Exposure to Nulliparity (2.24, NR NR NR NR Age, marital status, matenal
etal., 2010 [12] vibration at work 1.26-3.97), history of PTB education, type of residence,
(2.40, 1.21-4.77) (6.45, 1.41-29.53), < 4 ANC cooking with kerosense, parity,
visits (4.05, 1.70-9.66), history of PTB, prolonged
prolonged PROM (6.41, PROM, hospital admission
1.86-22.11) during preganancy, ANC
visits, hypertension
Osman et al., AOR (95% CI) NR NR NR NR Weight < 49 Kg NR Number of children alive
2001 [87] (3.0,1.7-5.2),
Weight gain <1 Kg
(2.8, 1.6-5.0)
Padonou et al., AOR (95% CI) NR NR NR NR NR NR Parity, maternal anaemia,
2014 [88] presence of placental
malaria, infections
Parek et al., AOR (95% CI) NR NR HIV infection (1.7, NR NR NR Maternal age, marital status,
2011 [89] 1.3-2.2), employment status, time of
Hypertension (1.8, Initiation of prenatal care
1.2-2.6)
Regasa et al., AOR (95% CI) NR No ANC (3.2,1.4-7.4),1-2 Reproductive tract ~ NR NR NR History of abortion, male sex,

2021 [90]

ANC visits (2.3, 1.2-4.4),
Previous PTB (5.2,
2.3-20.9), IPI < 24 months
(4.4,2.1-9.5), obstetric
complication (2.5, 1.3-4.7)

infection (2.5,
1.0-6.3)

lack of ANC follow up, iron
supplementation, anxiety
during pregnancy
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Measure of Sociodemographic Infections and/or Lifestyle or Anthropometric Treatment-
First Author Effect F grap Obstetric Factors : qees Behavioral P Related Factors Adjusted for
.. actors Morbidities Factors
(Precision) Factors Factors
Rugumisaetal,  AOR (95% CI) NR Previous PTB (13.2, NR NR NR NR NR
2020 [91] 1.7-102.0), placenta Previa
(12.6, 1.6-98.0), PROM (8.8,
1.3-46.0)
Shava et al., AOR (95% CI) HIV and Syphilis Maternal age, marital status,
2019 [92] coinfections (1.5, occupation, education, parity,
1.1-2.1) low maternal haemoglobin
Siakwa et al., AOR (95% CI) Age 20-34 (1.6, NR NR NR NR NR NR
2020 [93] 1.4-2.6)
Sigalla et al., AOR (95% CI) NR Previous miscarriage (2.2, NR Physical violence NR NR Previous PTB, women’s age,
2017 [94] 1.1-4.1) (2.9,1.3-6.5) education level, occupation,
and alcohol consumption,
previous LBW
Sullivan et al., AOR (95% CI) Delivery in rainy NR Malaria (3.3, NR NR NR Placental parasitemia, maternal
1999 [95] season (3.9, 1.8-8.8), 1.3-8.8) peripheral parasitemia-
no education (3.5, delivery, ANC visits,
1.6-7.8) placental weight
Tadese et al., AOR (95% CI) NR NR NR 1PV (2.9, 1.4-6.2), NR NR Residence, education level,
2020 [96] Physical IPV (2.6, maternal age, ANC visits,
1.3-6.8), emotional previous history of adverse
IPV (3.1, 1.4-6.9) birth outcomes, current
maternal and husband
substance use during
pregnancy, medical problems
during pregnancy, any
other IPV
Teklay et al., AOR (95% CI) NR <4 ANC visits (2.2,1.2-3.9), Hypertension (3.2, NR NR NR Maternal height, PROM
2018 [97] multiple pregnancy (2.5, 1.6-6.7)
1.1-5.3), fetal distress (4.0,
1.9-8.2), birth defect (3.2,
1.2-83)
Tembo et al., AOR (95% CI) Age <20 (14, NR NR NR NR NR NR
2020 [98] 1.1-1.8)
Ticconi et al., AOR (95% CI) NR NR HIV infection (4.1, NR NR HIV treatment (9.1, Age, parity, malaria, malaria

2003 [99]

2.1-7.8), malaria
(25.5,12.2-52.9)

4.0-20.8), Malaria
treatment (23.2,
11.4-47.2)

treatment, HIV treatment
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Measure of Sociodemographic Infections and/or Lifestyle or Anthropometric Treatment-
First Author Effect F grap Obstetric Factors : qees Behavioral P Related Factors Adjusted for
. actors Morbidities Factors
(Precision) Factors Factors
Uwambaye etal,, AOR (95% CI) NR NR Periodontitis (6.4, NR NR NR Employment status, tobacco
2021 [100] 3.9-10.4) use, history of Malaria, History
of UTI, History of stress during
pregnancy, other causes
of stress
Van Den Broek AOR (95% CI) NR Previous PTB (2.1, 1.2-3.80) NR NR BMI > 185 (0.91, NR
etal., 2014 [101] 0.85-0.97), Weight
gain (0.89,
0.82-0.97) -
Van der Merwe AOR (95% CI) NR NR NR NR NR HAART exposure Age, anaemia, malaria, BMI,
etal., 2011 [102] < 28 weeks; previous neonatal death
PI-based (3.0, or stillbirth
1.1-8.4),
NVP-based (5.4,
2.1-13.7),
EFV-based (5.6,
2.1-15.2)
Wagura et al., AOR (95% CI) NR APH (4.3, 1.5-12.0), PIH (7.8, 3.7-16.5) NR NR NR Maternal age, parity, twin
2018 [103] Prolonged PROM (5.3, gestation, UTI, previous
2.3-12.2) preterm birth
Wakeyo et al., AOR (95% CI) Secondary education ~ ANC (0.4, 0.2-0.9), history ~ UTI (3.6, 1.1-11.0) NR NR NR HIV status, employment status
2020 [104] and above (0.1, of abortion (2.3, 1.1-5.0),
0.1-0.7), Previous PTB (5.0, 1.6-15.0)
Watson-Jones AOR (95% CI) NR NR Malaria (3.2, NR NR NR Age, occupation, gravidity,
etal., 2007 [105] 1.9-5.2), Treated bacterial vaginosis during
Bacterial Vaginosis pregnancy, HIV at delivery and
(0.9, 0.6-1.4), maternal malaria
untreated Bacterial
Vaginosis (3.0,
1.3-6.6)
Woday et al., AOR (95% CI) Age < 24 years (3.5, IPI < 24 months (2.5, Medical problems NR NR NR MUAC, HTN status in
2019 [106] 1.1-10.8), rural 1.1-5.8), No ANC (10.8, in pregnancy (13.9, pregnancy, Alcohol
residence (3.0, 4.4-26.3), Previous adverse  4.4-24.23) consumption in pregnancy

1.2-7.5), No
education (4.6,
1.1-8.6)

birth outcomes (3.5,
1.5-8.0)
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Measure of Sociodemographi Infecti da/ Lifestyle or Anth tri Treatment-
First Author Effect F graphic Obstetric Factors niections and/or Behavioral nhropometric Related Factors Adjusted for
. actors Morbidities Factors
(Precision) Factors Factors

Young et al., AOR (95% CI) NR NR NR NR Gestational weight NR Birth spacing < 2 years,

2012 [107] gain <0-1 Baseline CD4 count, Maternal
kg/week (3.5, weight at 7 months gestation,
1.2-10.1) socioeconomic status

Zar 2020 Adjusted B Mothers who were Primigravida (0.481) PIH (—1.226), NR Higher BMI (0-078) NR Substance abuse, mental health

et al., [108] (95% CI) food insecure preeclampsia or and psychosocial factors, HIV

(—0.542), eclampsia (1.741), infection, maternal age, ANC
moderate-high gestational clinic attended, marital status
(0.543) or high (0.605) diabetes (—2.837),

socioeconomic status anemia (0.420)

Zash et al., ARR (95% CI) NR NR NR NR NR Preconception NR

2018 [109] ART (1.3,1.1-1.7)

Zewde et al., AOR (95% CI) NR Previous PTB (2.6, 1.3-5.2) NR NR NR NR ANC visits, history of APH,

2020 [110] hemoglobin levels, birth

interval less than 24 months,
history of chronic disease

ANC—Antenatal Care, APH—Antepartum Haemorrhage AHR—Adjusted Hazard Ratio, AOR—Adjusted Odds Ratio, ARR—Adjusted Risk Ratio, ART—Antiretroviral Therapy, BMI—
Body Mass Index, BW—Birthweight, CFR—Case Fatality Rate, C5—Caesarean Section, EFV—Efavirenz, HAART—Highly Active Antiretroviral Therapy, IPI—Inter Pregnancy Interval,
IPT—Intermittent Malaria Preventive Therapy, IPV—Intimate Partner Violence, LMP—Last Menstrual Period, LBW—Low Birthweight, MUAC—Mid-Upper Arm Circumference,
NA—Not Applicable, NDD—Neurodevelopmental Delay, NR—Not Reported, NVP—Nevirapine, PIH—Pregnancy-induced Hypertension, PMTCT—Prevention of Mother To Child
Transmission, PTB—Preterm Births, PROM—Premature Rapture of Membranes, RCT—Randomised Control Trial, SFH-Symphysis—Fundal Height, USS—Ultrasonography/Ultrasound,
UTI—Urinary Tract Infection.
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3.5.1. Socio-Demographic Factors

In total, 38 studies reported the sociodemographic factors associated with PTB (Table 1).
Maternal age was most commonly identified as a risk factor for PTB reported in 17 of these
studies. Eight of these studies [11,21,62,64,66,80,98,106] reported an increased risk of PTB
among younger mothers compared to older mothers although the age cut-offs for the
younger mothers varied (<16, <20 or <24). However, in one study [30], younger mothers
aged <20 years were less likely to have a PTB. Seven studies [9,23,28,37,43,75,79] reported
a significant association between advanced maternal age (>35 years) and risk of PTB. Six
of these studies [9,23,28,37,43,75] reported increasing odds of PTB with advance in age. In
contrast, Moodley et al. in South Africa [79], found a reduced risk of PTB among older
women aged >35 years. In one study [93], pregnant women aged 20 to 34 years were
reported to be at a higher risk of PTB.

Other reported sociodemographic factors included low socio-economic class [86,108],
limited maternal education (only primary or no education) [77,95,104,106], rural resi-
dence [27,30,48,50,81,106], employment [41,86], Muslim mothers [41], mothers who had
fear of delivery [41], and mother’s exposure to unfavourable working conditions includ-
ing stressful jobs [41], exposure to vibration [12], and carrying heavy loads [24] which
were all reported to increase the risk of PTB. Additionally, in 6 of the included stud-
ies [30,31,34,39,58,86], unmarried mothers had increased odds of having PTB compared to
their married counterparts.

3.5.2. Obstetric Factors

Forty-seven of the included studies reported the obstetric risk factors of PTB in
SSA (Table 1). Lack of or underutilization of antenatal care (ANC) was by far the most
reported obstetric risk factor associated with PTB. Twenty-six of the included studies
[9,18,19,22,23,25,29,30,36,37,39,41,48,50,52,58,60,62,71,74,76,86,90,97,104,106] reported that
pregnant mothers with fewer (<4 ANC visits) or with no ANC visits were more likely to
have a PTB. In one study that compared the prevalence of PTB among mothers who had
one, two, three or four ANC visits, the prevalence decreased with an increase in number
of ANC visits (21.6%, 22.3%, 17.5% and 5.6%, respectively) [25]. In three of the included
studies [9,48,52], an elevated risk of PTB was associated with lack of ANC services even
when the baby was born in a health facility.

Previous history of PTB was found in 14 studies [9,19,26,27,54,58,61,68,90,91,94,101,104,110]
to be significantly associated with increased risk of PTB in subsequent pregnancies. One
study in Tanzania [68] evaluating the impact of previous PTB on successive deliveries found
an increasing risk of PTB with an increase in the number of previous PTBs. In this study,
compared with mothers who had term deliveries in their previous pregnancies, PTB risk
increased among mothers who had their first PTB in the previous pregnancy (ARR =2.7;
CI = 2.1-3.4) and even further among mothers who had their second PTB in the previous
pregnancy (ARR =9.2; CI = 5.2-16.1) [68].

Premature rupture of membrane (PROM) was another frequently reported risk factor
of PTB reported in 15 of the included studies [9,18-20,23,27,29,37,50,74,76,77,86,91,103].
In addition, other adverse birth outcomes in previous deliveries such as previous abor-
tions [49,63,77,81,104], caesarean delivery [26,86], stillbirths [19,49], miscarriages [26,94],
low birth weight [26,68], complicated pregnancy/delivery [36,57,58,71,74,76,90], and peri-
natal death [68] were reported to be associated with increased odds of PTB. Five of the
included studies [36,57,58,71,74,76,90] also reported antepartum haemorrhage as a risk
factor for PTB.

Parity, particularly nulliparity, and gravidity were other factors reported to be as-
sociated with PTB. Three of the included studies [48,58,80] reported nulliparity as a risk
factor of PTB. However, the reports were inconsistent with two of these studies [58,80]
reporting it to be associated with a higher risk of PTB while one study [48] reported a
decreased risk of PTB among nuliporous women. With regards to gravidity, one study [108]
reported primigravidity as being associated with less risk of PTB while another study [60]
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reported contrasting findings. A lack of supplementation in pregnancy was also reported
to be significantly associated with an increased risk of pregnancy [18]. However, in one
study [35], preconception iron supplementation was associated with a higher risk of PTB.
Multiple gestation was another consistently reported risk factor for PTB that was
reported in nine of the included studies [19,27,39,47,48,50,71,77,97]. All these studies re-
ported an increased risk of PTB with multiple gestation. Inter-pregnancy interval was
also consistently reported to significantly influence PTB in 11 of the included studies
[19,27,39,47,48,50,71,77,97]. In ten of these studies, a short Inter Pregnancy Interval
(<24 months) was reported as being associated with a higher risk of PTB while a long inter-
pregnancy interval (>60 months) was reported as a risk factor in two of these studies [61,70].

3.5.3. Infections and Other Morbidities

We identified several infections and/or medical conditions in pregnancy that were
reported across 56 of the included studies to be associated with PTB (Table 1). Malaria was
the most commonly reported infection in pregnancy associated with PTB as reported in
eleven of the included studies [27,42,46,49,70,82,84,95,99,105]. All these studies reported a
higher risk of PTB with malaria infection in pregnancy. Additionally, in two studies [35,111],
the seasonality patterns of PTB were observed to be paralleling with those of malaria
infection, with its peak during high malaria infections. Increased odds of PTB were
also reported among pregnant mothers who did not receive malaria prophylaxis during
pregnancy [22] and those on malaria treatment during pregnancy [111].

Twenty-five of the included studies also reported that hypertension in pregnancy
(whether chronic or gestational) was associated with increased PTB (Table 1). In one
study [59], the risk of PTB varied with the severity and type of hypertension. Women with
severe hypertension were at an increased risk of PTB compared to those with non-severe
chronic hypertension or those with pregnancy-induced hypertension [59]. However, one
study [44] reported hypertension in pregnancy as being protective against PTB (p = 0.001,
AOR = 0.182; 95% CI = 0.067-0.493).

In 10 of the included studies [19,27,39,47,48,50,71,77,97], HIV infection in pregnancy
was also reported to be associated with PTB. All these studies reported an increased risk of
PTB with HIV infection. Additionally, in one study [92], increased odds of PTB were also
reported among pregnant mothers with HIV and syphilis co-infection in Botswana.

Anaemia in pregnancy was also reported to be associated with increased odds of PTB
in eight of the included studies [18,19,49,56,63,76,77,108], with the risk of PTB increasing
with its severity [56]. Other infections or conditions in pregnancy that were reported to
increase the burden of PTB were bacterial vaginosis [105], tuberculosis [84], diabetes [108],
depression [78], urinary and reproductive tract infections [39,71,90,104], opportunistic
infections [47], and periodontal disease [26,51,100].

3.5.4. Treatment-Related Factors

Antiretroviral therapy use, time of initiation, or the type of regimen were reported
in eight of the included studies [38,40,45,47,67,99,102,109] as factors associated with PTB
in SSA among women living with HIV. In one study [99], antiretroviral therapy use was
associated with a higher risk of PTB. In three of these studies [38,67,109], antiretroviral
therapy initiated before conception was reported to be associated with a higher risk of PTB.
However, in two of these studies [40,102], the risk was higher when antiretroviral treatment
was initiated during pregnancy.

In terms of the type of regimen, two studies [47,102] reported a significantly higher
risk of PTB when pregnant women were on protease inhibitor-based regimens. One of these
studies [102] also reported a higher risk when pregnant mothers were on Nevirapine-based
and Evafirenz-based regimens. However, one study [45] found a lower risk of PTB when
pregnant women were on Zidovudine monotherapy. Only one study [99] reported the
effect of malaria treatment on PTB. In this study, women on malaria treatment during
pregnancy were more likely to have a PTB.
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3.5.5. Behavioural/Lifestyle Factors

Only one study [63] reported the association between drug use (alcohol consumption
and smoking) in pregnancy and PTB. In this study, alcohol use and cigarette smoking
were reported to be associated with an increased risk of PTB. Intimate partner violence
(IPV), including physical violence, emotional violence and sexual violence, among pregnant
mothers was another factor reported to increase the odds of PTB in SSA [32,94,96].

3.5.6. Anthropometric Factors

Thirteen of the included studies [22,23,26,34,49,65,76,80,83,87,101,107,108] reported
anthropometric measures such as body mass index (BMI), mid-upper arm circumference
(MUAC), weight and height as factors associated with PTB. Four studies [23,26,101,108]
assessed the effect of BMI in PTB and reported contrasting results. One study [23] reported
a BMI > 30 was associated with a lower risk of PTB. However, another study [26] reported
that a BMI > 30 and < 25 was associated with a higher risk of PTB. In two of the remaining
studies [101,108], a higher BMI > 18.5 was associated with a lower risk of PTB.

Only one study [80] reported the association between maternal height and PTB. In
this study, maternal short stature was associated with a higher risk of PTB. Only three
studies [33,49,76] assessed the association between MUAC and PTB. These studies used
different cut-off scores and report different results. Two of these studies [33,76] that reported
MUAC being associated with a higher risk of PTB used cut-off scores of <11 and <24 cm,
respectively. The remaining study [49] that reported MUAC as being associated with a
lesser risk of PTB used a cut-off score of 28.6 cm.

3.6. Outcomes of Prematurity

In total, 24 of the included studies [9,23,39,58,112-131] reported the outcomes of babies
born prematurely in SSA. We have categorized these outcomes into mortality and morbidity,
and growth and development. Overall, in these studies, compared to term babies, preterm
babies had a higher burden or risk of adverse outcomes.

3.6.1. Mortality and Morbidity

In total, 22 of the included studies [9,23,39,58,112-122,124-126,128-131] reported
preterm neonatal or infant mortality. Across these studies, the reported preterm neonatal or
infant mortality ranged from 2.0 to 75.7%. Eight of these studies [9,23,39,58,117,120,127,128]
compared either the risk or rates of mortality between preterm and term babies. All these
studies reported higher risks or rates of mortality among preterm babies compared to their
term counterparts. Across these studies, the reported morbidities among preterm babies
were neonatal sepsis, neonatal jaundice, respiratory distress syndrome, asphyxia, neona-
tal infections, pneumonia, meningitis, pulmonary haemorrhage, respiratory problems,
malnutrition and congenital malformations.

3.6.2. Growth and Development

Only three studies [118,123,127] reported growth and developmental outcomes in
preterm babies. One study [123] compared the incidence of neurodevelopmental delays
among preterm and term infants and reported significantly higher incidence of neurode-
velopmental delays among preterm infants (20.4% vs. 7.5%, p < 0.001). This study also
compared nutritional status among these two groups and found that preterm babies
were more likely to be malnourished compared with term babies [123]. However, in one
study [127] that also compared neurodevelopmental outcomes between preterm and term
babies, there was no significant difference in neurodevelopmental outcomes between late
preterm infants and those born at term.

Only one of the included studies [118] followed up preterm babies up to two years.
In this study, significantly higher proportion of preterm babies followed up to two years
were moderately malnourished compared to babies born at term and there was a 0.08
increase in weight for age z score for each additional week of gestation. Additionally, in
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this study, more preterm babies showed developmental delays at each stage of assessment
when assessed using the Malawi Developmental Assessment Tool (MDAT) [118]. They
were also more likely to screen positive for neurological impairment on the Ten Question
Questionnaire (TQQ) (13.9% versus 6.8%, p = 0.002).

4. Discussion

We conducted a scoping review to explore the burden of PTB, the associated risk
factors, as well as its outcomes. We identified 181 eligible studies that met the inclusion
criteria and were included in this review. There is a significant burden of preterm deliveries
in SSA. Overall, the prevalence of PTB in SSA ranged from 3.4% to 49.4%. Differences
in study contexts, methods of GA assessment, sample sizes, and study populations may
explain the wide variation in the reported prevalence estimates. Regardless of these
differences, the reported prevalence estimates are higher than the global estimate of 11% [4]
in 75.9% of the included studies that reported prevalence in this review. These estimates
are also higher than the 9% prevalence reported in Europe [132].

In this review, we observe that LMP was the most commonly used method of GA
estimation. LMP is a simple method to use by all cadres of health personnel with no
associated costs. This might explain its preference for use in SSA where resources are scarce
in terms of finances and specialized health personnel. However, this method is more prone
to errors and may be less accurate when compared to other methods such as ultrasound.
Particularly, this method has been shown to underestimate gestational age in SSA [133].
This is because of the uncertainty surrounding the women’s recall of the exact date of
LMP and other issues, such as delayed ovulation and every bleeding not being menstrual
period [134]. Therefore, for accurate estimation of GA in SSA, and by extension, accurate
determination of the burden of PTB in SSA, it is important that where possible, ultrasound
is concurrently used with the other methods of estimating GA.

Several factors have been reported to predispose pregnant women to delivering a
preterm baby. However, the most important risk factors for a PTB included maternal age,
lack of or underutilization of ANC services, previous history of PTB, inter-pregnancy inter-
val, premature rapture of membranes, malaria in pregnancy, hypertension in pregnancy,
and HIV in pregnancy. These risk factors were reported in ten or more of the included
studies to be significantly associated with PTB.

The significance of ANC is undebatable since it allows for early identification and
timely management of risks in pregnancy [135,136]. However, the Sub-Saharan Africa
region has one of the lowest coverage of early ANC visits in the world [137]. Early uptake
of ANC and careful follow up of women with previous history of PTB and other adverse
birth outcomes in previous pregnancy might prolong their pregnancy in SSA. Similarly, a
timely uptake and increased number of ANC visits is vital in reducing the adverse impact
of risk factors such malaria, hypertension, anaemia, and antepartum haemorrhage on the
duration of pregnancy.

Age was also an important risk factor with most on the included studies reporting that
both young age (<20 years) and advanced age (>35 years) in pregnancy are associated with
a higher risk of PTB. Younger age being associated with a higher risk of PTB is particularly
salient in SSA where about one in every five births occur among adolescents [138]. This
represents a high proportion of pregnant women with a higher risk of PTB. Younger
pregnant women in SSA are at risk of PTB because during pregnancy, they are less likely
to attend ANC due to fears of HIV testing, financial barriers and lack of knowledge on
ANC [62,139]. Therefore, efforts are needed to scale up the uptake of ANC among this
vulnerable group. Older pregnant women are also at more risk of PTB because they are
more likely to have co-morbid conditions such as hypertension, diabetes, and obesity,
which are risk factors for PTB [140].

Infections and morbidities in pregnancy such as malaria, HIV and hypertension were
also identified as important risk factors associated with PTB in SSA. This calls for early
identification and management of these conditions during the antenatal period. Therefore,
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there is a need for pregnant women to attend antenatal clinics early in pregnancy as well as
attend all the recommended visits of at least four visits during the entire pregnancy so they
can receive targeted care and management of these conditions during the entire period.

Among the 12 studies that reported an association between inter-pregnancy interval
and PTB, ten of these studies reported an association between a shorter inter-pregnancy
interval and PTB. This association has also been observed in a large cohort study involving
over 150,000 women in United states [141]. A plausible explanation for this observation
has been suggested in the “maternal depletion hypothesis” where it has been thought that
shorter inter-pregnancy intervals do not allow sufficient time for women to recover from the
physiological strain of the previous pregnancy [142,143]. This highlights the importance of
planned pregnancy as an important component of women's health and strategy to reduce
PTB. However, two other studies [61,70] reported that a longer inter-pregnancy interval
was associated with a higher risk of PTB. Therefore, more studies are needed in SSA to
explore these associations and to provide clearer insights.

In this review, mothers with a previous history of PTB were also more likely to have
PTB. This risk increased further with an increase in the number of previous preterm births.
This is consistent with findings from a previous systematic review that assessed the risk
of spontaneous recurrent preterm births [144]. Previous PTBs may predict recurrent PTBs
because the underlying causes and predisposing factors in the initial PTB might be similar
in the subsequent pregnancies [144]. Finally, the premature rupture of membranes (PROM)
was also an important risk factor for PTB in SSA. PROM has been consistently associated
with PTB [145] and has been reported to be responsible for about 40% of preterm births [146].
Identifying these women as high risk for subsequent preterm deliveries and increasing
monitoring in future pregnancies is important.

Immediate and long-term outcomes of PTB are generally poor compared to term
babies. In this review, preterm babies had higher risk or rates of mortality and morbidity
compared to term babies. They also showed poorer growth and development. These
outcomes could be improved but this is dependent on the quality of hospital care provided
in the critical neonatal period. However, the majority of hospitals in SSA lack advanced care.
Nonetheless, the uptake of simple and affordable neonatal care practices such as Kangaroo
mother care, delayed birthing, and hygienic newborn umbilical cord care have been shown
to be effective in improving outcomes but their implementation and coverage has been
variable [147]. Therefore, promoting optimal neonatal care practices for both facility and
home births can potentially save thousands of preterm neonatal deaths in SSA [7]. For
those born extremely premature, they face the highest risk of dying following admission
due to lack of technologies to provide advanced care. Thus, the majority (>90%) of extreme
babies in SSA die within the first week of admission [130] while the majority (>90%) of
their counterparts in high-income regions of world survive hospital admission [7].

From this review, there is paucity of data from SSA on the long-term developmen-
tal outcomes among children who were born preterm. We found very few studies that
assessed mortality /morbidity, growth and development patterns among preterm babies
who survived infancy. None of the included studies have assessed the long-term impact of
prematurity on the different domains of neurodevelopment including brain development,
motor skills, cognition, language development and school performance among pre-school,
school going children or adolescents. This seems to be an important gap that needs to be
addressed. In particular, strategies that are workable in low-income countries are needed.
It is unlikely that formal neurodevelopmental assessments that are conducted in a hos-
pital clinical environment in tertiary hospitals in high-income settings will be possible
in low-income settings. Other methods of assessment and data capture such as parent
questionnaires and app-based home assessment need to be researched.

Limitations

Our study had some limitations. We could not retrieve all the articles identified in the
search as we only included studies published in English language. There is a possibility
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that we might have excluded some articles published in other languages. Also, as with
scoping reviews, we could not assess the quality and rigor of the included studies.

5. Conclusions

There is a significant burden of PTB in SSA, and the burden is very likely to be under-
estimated, given that LMP, a less accurate measure of GA, has been the most commonly
used method of GA estimation in SSA. Although several risk factors have been reported to
predispose pregnant women to preterm delivery, several questions remain un-answered.
However, a multi-factorial approach will greatly reduce the burden of PTB. Additionally,
there is a need for collaborative research networks, cooperation between governments
and non-governmental organizations, a standardized approach to data collection, and the
empowerment of communities by disseminating knowledge.

Supplementary Materials: The following supporting information can be downloaded at:
https:/ /www.mdpi.com/article/10.3390/ijerph191710537 /s1, Table S1: Search String used in the
PubMed Database; Table S2: Characteristics of included studies.

Author Contributions: A.A. and LM.A. conceived the scoping review idea. A.M. developed the initial
search terms, carried out the literature search, selected studies and extracted relevant information in
consultation with A.A. and LM.A. AM., A.A. and LM.A. synthesised the data and A.M. prepared the
initial draft of the manuscript to which both A.A. and LM.A. contributed. E.K.T. and E.C. updated
the review, retrieved new studies and did final check of the work. Revision of the successive drafts
was done by AM., A A, EK.T, E.C. and LM.A. All authors except A.M. read and approved the final
submitted version. A.M. passed away on 4 March 2022, after having conducted the review, written the
first draft of the manuscript and critically revised various drafts of this paper. Due to the passing of A.M.,
authors A.A., EK.T,, E.C. and LM.A. have read and agreed to the published version of the manuscript.

Funding: This work was supported through the DELTAS Africa Initiative [DEL-15-003] studentship
award to A.M. The DELTAS Africa Initiative is an independent funding scheme of the African
Academy of Sciences (AAS)’s Alliance for Accelerating Excellence in Science in Africa (AESA) and
supported by the New Partnership for Africa’s Development Planning and Coordinating Agency
(NEPAD Agency) with funding from the Wellcome Trust [107769/Z/10/Z] and the UK government.
IL.M.A. is funded by an MRC/DFID Africa Research Leader Fellowship. Research reported in this
publication was supported by the Office of the Director, National Institutes of Health (OD), the
National Institute of Biomedical Imaging and Bioengineering (NIBIB), the National Institute of
Mental Health (NIMH), and the Fogarty International Center (FIC) of the National Institutes of
Health under award number U54TW012089 (Abubakar A and Waljee AK). The content is solely the
responsibility of the authors and does not necessarily represent the official views of the National
Institutes of Health. The funders of this study had no role in the literature search, study selection, data
extraction, synthesis of result, or publication. The views expressed in this publication are those of the
author(s) and not necessarily those of AAS, NEPAD Agency, Wellcome Trust, or the UK government.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data supporting the conclusions presented in this article are
available within this article and the Supplementary Materials.

Acknowledgments: We acknowledge Anita Kerubo and Millicent Makandi for their support in
extract part of the data. This work is published with the permission of the Director-General, KEMRI.

Conflicts of Interest: The authors declare no conflict of interest.

1. Blencowe, H.; Cousens, S.; Oestergaard, M.Z.; Chou, D.; Moller, A.B.; Narwal, R.; Adler, A.; Vera Garcia, C.; Rohde, S.; Say, L.;
et al. National, regional, and worldwide estimates of preterm birth rates in the year 2010 with time trends since 1990 for selected
countries: A systematic analysis and implications. Lancet 2012, 379, 2162-2172. [CrossRef]

2. Harrison, M.S.; Goldenberg, R.L. Global burden of prematurity. Semin. Fetal Neonatal Med. 2016, 21, 74-79. [CrossRef]

3.  Colglazier, W. Sustainable development agenda: 2030. Science 2015, 349, 1048-1050. [CrossRef]


https://www.mdpi.com/article/10.3390/ijerph191710537/s1
http://doi.org/10.1016/S0140-6736(12)60820-4
http://doi.org/10.1016/j.siny.2015.12.007
http://doi.org/10.1126/science.aad2333

Int. |. Environ. Res. Public Health 2022, 19, 10537 25 of 30

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Blencowe, H.; Cousens, S.; Chou, D.; Oestergaard, M.; Say, L.; Moller, A.-B.; Kinney, M.; Lawn, J.; the Born Too Soon Preterm Birth
Action, G. Born Too Soon: The global epidemiology of 15 million preterm births. Reprod. Health 2013, 10, S2. [CrossRef]

Crump, C. An overview of adult health outcomes after preterm birth. Early Hum. Dev. 2020, 150, 105187. [CrossRef] [PubMed]
Moster, D.; Lie, R.T.; Markestad, T. Long-Term Medical and Social Consequences of Preterm Birth. N. Engl. ]. Med. 2008, 359, 262-273.
[CrossRef] [PubMed]

Howson, M.; Kinney, J. Born Too Soon: The Global Action Report on Preterm Birth; World Health Organization: Geneva, Switzerland, 2012.
Adane, A.A.; Ayele, T.A.; Ararsa, L.G.; Bitew, B.D.; Zeleke, B.M. Adverse birth outcomes among deliveries at Gondar University
Hospital, Northwest Ethiopia. BMC Pregnancy Childbirth 2014, 14, 90. [CrossRef]

Akintayo, A.; Awoleke, ].; Ogundare, E.; Olatunya, O.; Aduloju, O. Preterm births in a resource constrained setting: Sociobiologic
risk factors and perinatal outcomes. Ghana Med. J. 2015, 49, 251-257. [CrossRef]

van den Broek, N.; Ntonya, C.; Kayira, E.; White, S.; Neilson, ].P. Preterm birth in rural Malawi: High incidence in ultrasound-
dated population. Hum. Reprod. 2005, 20, 3235-3237. [CrossRef]

Mombo-Ngoma, G.; Mackanga, J.R.; Gonzalez, R.; Ouedraogo, S.; Kakolwa, M.A.; Manego, R.Z.; Basra, A.; Rupérez, M.; Cot, M.;
Kabanywany, A.M.; et al. Young adolescent girls are at high risk for adverse pregnancy outcomes in sub-Saharan Africa: An
observational multicountry study. BMJ Open 2016, 6, e011783. [CrossRef]

Omokhodion, FO.; Onadeko, M.O.; Roberts, O.A.; Beach, J.R.; Burstyn, I; Cherry, N.M. Paid work, domestic work, and other
determinants of pregnancy outcome in Ibadan, southwest Nigeria. Int. J. Gynaecol. Obstet. 2010, 111, 165-170. [CrossRef] [PubMed]
Ouattara, A.; Ouedraogo, C.M.; Ouedraogo, A.; Lankoande, J. Factors associated with preterm birth in an urban African
environment: A case-control study at the University Teaching Hospital of Ouagadougou and Saint Camille Medical Center. Med.
Sante Trop. 2015, 25, 296-299. [CrossRef] [PubMed]

Johnson, S.; Marlow, N. Early and long-term outcome of infants born extremely preterm. Arch. Dis. Child. 2017, 102, 97-102.
[CrossRef] [PubMed]

Joanna Briggs Institute. Available online: https://wikijoannabriggs.org/display/MANUAL/Chapter+11%3A+Scoping+reviews
(accessed on 10 June 2022).

Arksey, H.; O'Malley, L. Scoping studies: Towards a methodological framework. Int. |. Soc. Res. Methodol. 2005, 8, 19-32. [CrossRef]
Peters, M.D.; Godfrey, C.M.; Khalil, H.; McInerney, P.; Parker, D.; Soares, C.B. Guidance for conducting systematic scoping
reviews. Int. |. Evid.-Based Healthcare 2015, 13, 141-146. [CrossRef] [PubMed]

Abadiga, M.; Wakuma, B.; Oluma, A.; Fekadu, G.; Hiko, N.; Mosisa, G. Determinants of preterm birth among women delivered
in public hospitals of Western Ethiopia, 2020: Unmatched case-control study. PLoS ONE 2021, 16, e0245825. [CrossRef]
Abaraya, M.; Seid, S.S.; Ibro, S.A. Determinants of preterm birth at Jimma University Medical Center, southwest Ethiopia. Pediatr.
Health Med. Ther. 2018, 9, 101-107. [CrossRef]

Abdo, R.A; Halil, HM.; Muhammed, M.A.; Karebo, M.S. Magnitude of Preterm Birth and Its Associated Factors: A Cross-
Sectional Study at Butajira Hospital, Southern Nations, Nationalities, and People’s Region, Ethiopia. Int. J. Pediatr. 2020, 2020,
6303062. [CrossRef]

Abebe, A.M.; Fitie, G.W.; Jember, D.A.; Reda, M.M.; Wake, G.E. Teenage Pregnancy and Its Adverse Obstetric and Perinatal
Outcomes at Lemlem Karl Hospital, Tigray, Ethiopia, 2018. BioMed Res. Int. 2020, 2020, 3124847. [CrossRef]

Abrams, E.T.; Milner, D.A., Jr.; Kwiek, ].; Mwapasa, V., Kamwendo, D.D.; Zeng, D.; Tadesse, E.; Lema, V.M.; Molyneux, M.E.; Rogerson,
S.J.; et al. Risk factors and mechanisms of preterm delivery in Malawi. Am. |. Reprod. Immunol. 2004, 52, 174-183. [CrossRef]
Adu-Bonsaffoh, K.; Gyamfi-Bannerman, C.; Oppong, S.A.; Seffah, ].D. Determinants and outcomes of preterm births at a tertiary
hospital in Ghana. Placenta 2019, 79, 62—67. [CrossRef] [PubMed]

Agpbla, E; Ergin, A.; Boris, N.W. Occupational working conditions as risk factors for preterm birth in Benin, West Africa. Rev.
Epidemiol. Sante Publ. 2006, 54, 157-165. [CrossRef]

Akintije, C.S.; Yorifuji, T.; Wada, T.; Mukakarake, M.G.; Mutesa, L.; Yamamoto, T. Antenatal Care Visits and Adverse Pregnancy
Outcomes at a Hospital in Rural Western Province, Rwanda. Acta Med. Okayama 2020, 74, 495-503. [PubMed]

Alhaj, AM.; Radi, E.A.; Adam, I. Epidemiology of preterm birth in Omdurman Maternity hospital, Sudan. J. Matern. Fetal Neonat.
Med. 2010, 23, 131-134. [CrossRef] [PubMed]

Aregawi, G.; Assefa, N.; Mesfin, F; Tekulu, F; Adhena, T.; Mulugeta, M.; Gebreayezgi, G. Preterm births and associated factors among
mothers who gave birth in Axum and Adwa Town public hospitals, Northern Ethiopia, 2018. BMC Res. Notes 2019, 12, 640. [CrossRef]
Asefa, U.; Ayele, W.M. Adverse Obstetrical and Perinatal Outcomes Among Advanced Age Pregnant Mothers in Northeast
Ethiopia: A Comparative Cross-Sectional Study. Int. |. Women’s Health 2020, 12, 1161-1169. [CrossRef]

Aseidu, E.K,; Bandoh, D.A.; Ameme, D.K,; Nortey, P.; Akweongo, P; Sackey, S.O.; Afari, E.; Nyarko, K.M.; Kenu, E. Obstetric
determinants of preterm delivery in a regional hospital, Accra, Ghana 2016. BMC Pregnancy Childbirth 2019, 19, 248. [CrossRef]
Bater, J.; Lauer, ].M.; Ghosh, S.; Webb, P.; Agaba, E.; Bashaasha, B.; Turyashemererwa, FM.; Shrestha, R.; Duggan, C.P. Predictors of
low birth weight and preterm birth in rural Uganda: Findings from a birth cohort study. PLoS ONE 2020, 15, €0235626. [CrossRef]
Berhane, M.; Workineh, N.; Girma, T.; Lim, R.; Lee, K.J.; Nguyen, C.D.; Neal, E.; Russell, EM. Prevalence of Low Birth Weight and
Prematurity and Associated Factors in Neonates in Ethiopia: Results from a Hospital-based Observational Study. Ethiop. |. Health
Sci. 2019, 29, 677-688. [CrossRef]

Berhanie, E.; Gebregziabher, D.; Berihu, H.; Gerezgiher, A.; Kidane, G. Intimate partner violence during pregnancy and adverse
birth outcomes: A case-control study. Reprod. Health 2019, 16, 22. [CrossRef]


http://doi.org/10.1186/1742-4755-10-S1-S2
http://doi.org/10.1016/j.earlhumdev.2020.105187
http://www.ncbi.nlm.nih.gov/pubmed/32948365
http://doi.org/10.1056/NEJMoa0706475
http://www.ncbi.nlm.nih.gov/pubmed/18635431
http://doi.org/10.1186/1471-2393-14-90
http://doi.org/10.4314/gmj.v49i4.6
http://doi.org/10.1093/humrep/dei208
http://doi.org/10.1136/bmjopen-2016-011783
http://doi.org/10.1016/j.ijgo.2010.06.016
http://www.ncbi.nlm.nih.gov/pubmed/20817161
http://doi.org/10.1684/mst.2015.0465
http://www.ncbi.nlm.nih.gov/pubmed/26102547
http://doi.org/10.1136/archdischild-2015-309581
http://www.ncbi.nlm.nih.gov/pubmed/27512082
https://wiki.joannabriggs.org/display/MANUAL/Chapter+11%3A+Scoping+reviews
http://doi.org/10.1080/1364557032000119616
http://doi.org/10.1097/XEB.0000000000000050
http://www.ncbi.nlm.nih.gov/pubmed/26134548
http://doi.org/10.1371/journal.pone.0245825
http://doi.org/10.2147/PHMT.S174789
http://doi.org/10.1155/2020/6303062
http://doi.org/10.1155/2020/3124847
http://doi.org/10.1111/j.1600-0897.2004.00186.x
http://doi.org/10.1016/j.placenta.2019.01.007
http://www.ncbi.nlm.nih.gov/pubmed/30654915
http://doi.org/10.1016/S0398-7620(06)76709-8
http://www.ncbi.nlm.nih.gov/pubmed/33361869
http://doi.org/10.3109/14767050903067345
http://www.ncbi.nlm.nih.gov/pubmed/19565427
http://doi.org/10.1186/s13104-019-4650-0
http://doi.org/10.2147/IJWH.S284124
http://doi.org/10.1186/s12884-019-2404-6
http://doi.org/10.1371/journal.pone.0235626
http://doi.org/10.4314/ejhs.v29i6.4
http://doi.org/10.1186/s12978-019-0670-4

Int. |. Environ. Res. Public Health 2022, 19, 10537 26 of 30

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Berhe, A K;; llesanmi, A.O.; Aimakhu, C.O.; Mulugeta, A. Effect of pregnancy induced hypertension on adverse perinatal outcomes
in Tigray regional state, Ethiopia: A prospective cohort study. BMC Pregnancy Childbirth 2019, 20, 7. [CrossRef] [PubMed]

Berhe, T.; Gebreyesus, H.; Desta, H. Determinants of preterm birth among mothers delivered in Central Zone Hospitals, Tigray,
Northern Ethiopia. BMC Res. Notes 2019, 12, 266. [CrossRef] [PubMed]

Brabin, B.; Gies, S.; Roberts, S.A.; Diallo, S.; Lompo, O.M.; Kazienga, A.; Brabin, L.; Ouedraogo, S.; Tinto, H. Excess risk of preterm
birth with periconceptional iron supplementation in a malaria endemic area: Analysis of secondary data on birth outcomes in a
double blind randomized controlled safety trial in Burkina Faso. Malar. . 2019, 18, 161. [CrossRef] [PubMed]

Brhane, M.; Hagos, B.; Abrha, M.W.; Weldearegay, H.G. Does short inter-pregnancy interval predicts the risk of preterm birth in
Northern Ethiopia? BMC Res. Notes 2019, 12, 405. [CrossRef] [PubMed]

Butali, A.; Ezeaka, C.; Ekhaguere, O.; Weathers, N.; Ladd, J.; Fajolu, I.; Esezobor, C.; Makwe, C.; Odusanya, B.; Anorlu, R.; et al.
Characteristics and risk factors of preterm births in a tertiary center in Lagos, Nigeria. Pan Afr. Med. ]. 2016, 24, 1. [CrossRef]
Chen, ].Y,; Ribaudo, H.J.; Souda, S.; Parekh, N.; Ogwu, A.; Lockman, S.; Powis, K.; Dryden-Peterson, S.; Creek, T.; Jimbo, W.; et al.
Highly active antiretroviral therapy and adverse birth outcomes among HIV-infected women in Botswana. J. Infect. Dis. 2012,
206, 1695-1705. [CrossRef] [PubMed]

Chiabi, A.; Mah, EIM.; Mvondo, N.; Nguefack, S.; Kamga, K.K.; Mboudou, E.; Tchokoteu, P.F.,; Mbonda, E.; Mbuagbaw, L.; Zhang,
S. Risk factors for premature births: A cross-sectional analysis of hospital records in a Cameroonian health facility. Afr. J. Reprod.
Health 2013, 17, 77-83.

Conroy, A.L.; McDonald, C.R.; Gamble, ].L.; Olwoch, P.; Natureeba, P.; Cohan, D.; Kamya, M.R.; Havlir, D.V.; Dorsey, G.; Kain,
K.C. Altered angiogenesis as a common mechanism underlying preterm birth, small for gestational age, and stillbirth in women
living with HIV. Am. ]. Obstet. Gynecol. 2017, 217, 684.e1-684.€7. [CrossRef]

Dadi, A.E; Miller, E.R.; Woodman, R.J.; Azale, T.; Mwanri, L. Effect of antenatal depression on adverse birth outcomes in Gondar
town, Ethiopia: A community-based cohort study. PLoS ONE 2020, 15, e0234728. [CrossRef]

De Beaudrap, P.; Turyakira, E.; White, L.J.; Nabasumba, C.; Tumwebaze, B.; Muehlenbachs, A.; Guérin, PJ.; Boum, Y.; McGready,
R.; Piola, P. Impact of malaria during pregnancy on pregnancy outcomes in a Ugandan prospectivecohort with intensive malaria
screening and prompt treatment. Malar. J. 2013, 12, 139. [CrossRef]

Debelo, B.T.; Asratie, M.H.; Solomon, A.A. Risk of Selected Fetal Adverse Pregnancy Outcomes at Advanced Maternal Age: A
Retrospective Cohort Study in Debre Markos Referral Hospital, Northwest Ethiopia. Obstet. Gynecol. Int. 2020, 2020, 1875683.
[CrossRef] [PubMed]

Deressa, A.T.; Cherie, A.; Belihu, T.M.; Tasisa, G.G. Factors associated with spontaneous preterm birth in Addis Ababa public
hospitals, Ethiopia: Cross sectional study. BMC Pregnancy Childbirth 2018, 18, 332. [CrossRef] [PubMed]

Ejigu, Y.; Magnus, ].H.; Sundby, J.; Magnus, M.C. Pregnancy outcome among HIV-infected women on different antiretroviral
therapies in Ethiopia: A cohort study. BMJ Open 2019, 9, e027344. [CrossRef] [PubMed]

Elphinstone, R.E.; Weckman, A.M.; McDonald, C.R; Tran, V.; Zhong, K.; Madanitsa, M.; Kalilani-Phiri, L.; Khairallah, C.; Taylor,
S.M.; Meshnick, S.R.; et al. Early malaria infection, dysregulation of angiogenesis, metabolism and inflammation across pregnancy,
and risk of preterm birth in Malawi: A cohort study. PLoS Med. 2019, 16, €1002914. [CrossRef]

Ezechi, O.C.; David, A.N.; Gab-Okafor, C.V.; Ohwodo, H.; Oladele, D.A.; Kalejaiye, O.O.; Ezeobi, PM.; Gbajabiamila, T.A.; Adu,
R.A.; Oke, B. Incidence of and socio-biologic risk factors for spontaneous preterm birth in HIV positive Nigerian women. BMC
Pregnancy Childbirth 2012, 12, 93. [CrossRef]

Feresu, S. Annual distribution of births and deaths outcomes at Harare Maternity Hospital, Zimbabwe. Cent. Afr. ]. Med. 2010, 56, 30—41.
Feresu, S.A.; Harlow, S.D.; Woelk, G.B. Risk factors for prematurity at Harare maternity hospital, Zimbabwe. Int. |. Epidemiol.
2004, 33, 1194-1201. [CrossRef]

Gejo, N.G.; MT, WM.; Kebede, B.A.; Abdo, R.A.; Anshebo, A.A.; Halil, H.M.; Woldu, B.F; Katiso, N.A. Factors associated with
preterm birth at Wachemo University Nigist Eleni Mohammed memorial hospital, southern Ethiopia: Case-control study. BMC
Pregnancy Childbirth 2021, 21, 35. [CrossRef]

Gesase, N.; Miranda-Rius, J.; Brunet-Llobet, L.; Lahor-Soler, E.; Mahande, M.].; Masenga, G. The association between periodontal
disease and adverse pregnancy outcomes in Northern Tanzania: A cross-sectional study. Afr. Health Sci. 2018, 18, 601-611. [CrossRef]
Gumede, S.; Black, V.; Naidoo, N.; Chersich, M.F. Attendance at antenatal clinics in inner-city Johannesburg, South Africa and its
associations with birth outcomes: Analysis of data from birth registers at three facilities. BMC Public Health 2017, 17, 443. [CrossRef]
Habib, N.A.; Wilcox, A.].; Daltveit, A.K,; Basso, O.; Shao, J.; Oneko, O.; Lie, R.T. Birthweight, preterm birth and perinatal mortality:
A comparison of black babies in Tanzania and the USA. Acta Obstet. Gynecol. Scand. 2011, 90, 1100-1106. [CrossRef] [PubMed]
Hassen, J.A.; Handiso, M.N.; Admassu, B.W. Predictors of Preterm Birth among Mothers Who Gave Birth in Silte Zone Public
Hospitals, Southern Ethiopia. J. Pregnancy 2021, 2021, 1706713. [CrossRef] [PubMed]

Hussain, A.; Moodley, D.; Naidoo, S.; Esterhuizen, T.M. Pregnant women'’s access to PMTCT and ART services in South Africa
and implications for universal antiretroviral treatment. PLoS ONE 2011, 6, e27907. [CrossRef] [PubMed]

Hussein, K.; Mogren, I; Lindmark, G.; Massawe, S.; Nystrom, L. Risks for preterm delivery and low birth weight are independently
increased by severity of maternal anaemia. S. Afr. Med. . 2009, 99, 98-102.

Kidanto, H.; Shamsipour, M.; Yunesian, M.; Hasanvand, M.S.; Fotouhi, A. Association of adverse birth outcomes with exposure
to fuel type use: A prospective cohort study in the northern region of Ghana. Heliyon 2020, 6, e04169. [CrossRef]


http://doi.org/10.1186/s12884-019-2708-6
http://www.ncbi.nlm.nih.gov/pubmed/31892353
http://doi.org/10.1186/s13104-019-4307-z
http://www.ncbi.nlm.nih.gov/pubmed/31088552
http://doi.org/10.1186/s12936-019-2797-8
http://www.ncbi.nlm.nih.gov/pubmed/31060615
http://doi.org/10.1186/s13104-019-4439-1
http://www.ncbi.nlm.nih.gov/pubmed/31307529
http://doi.org/10.11604/pamj.2016.24.1.8382
http://doi.org/10.1093/infdis/jis553
http://www.ncbi.nlm.nih.gov/pubmed/23066160
http://doi.org/10.1016/j.ajog.2017.10.003
http://doi.org/10.1371/journal.pone.0234728
http://doi.org/10.1186/1475-2875-12-139
http://doi.org/10.1155/2020/1875683
http://www.ncbi.nlm.nih.gov/pubmed/33424974
http://doi.org/10.1186/s12884-018-1957-0
http://www.ncbi.nlm.nih.gov/pubmed/30103704
http://doi.org/10.1136/bmjopen-2018-027344
http://www.ncbi.nlm.nih.gov/pubmed/31383698
http://doi.org/10.1371/journal.pmed.1002914
http://doi.org/10.1186/1471-2393-12-93
http://doi.org/10.1093/ije/dyh120
http://doi.org/10.1186/s12884-020-03503-9
http://doi.org/10.4314/ahs.v18i3.18
http://doi.org/10.1186/s12889-017-4347-z
http://doi.org/10.1111/j.1600-0412.2011.01195.x
http://www.ncbi.nlm.nih.gov/pubmed/21615361
http://doi.org/10.1155/2021/1706713
http://www.ncbi.nlm.nih.gov/pubmed/33708445
http://doi.org/10.1371/journal.pone.0027907
http://www.ncbi.nlm.nih.gov/pubmed/22162993
http://doi.org/10.1016/j.heliyon.2020.e04169

Int. |. Environ. Res. Public Health 2022, 19, 10537 27 of 30

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Iyoke, C.; Lawani, L.; Ezugwu, E.; Ilo, K.; llechukwu, G.; Asinobi, I. Maternal risk factors for singleton preterm births and survival
at the University of Nigeria Teaching Hospital, Enugu, Nigeria. Niger. J. Clin. Pract. 2015, 18, 744-750. [CrossRef]

Johnson, K.M.; Zash, R; Haviland, M.].; Hacker, M.R.; Luckett, R.; Diseko, M.; Mayondi, G.; Shapiro, R. Hypertensive disease in
pregnancy in Botswana: Prevalence and impact on perinatal outcomes. Pregnancy Hypertens. 2016, 6, 418—422. [CrossRef]
Kalanda, B.F,; Verhoeff, EH.; Chimsuku, L.; Harper, G.; Brabin, B. Adverse birth outcomes in a malarious area. Epidemiol. Infect.
2006, 134, 659-666. [CrossRef]

Kalengo, N.H.; Sanga, L.A.; Philemon, R.N.; Obure, J.; Mahande, M.]. Recurrence rate of preterm birth and associated factors
among women who delivered at Kilimanjaro Christian Medical Centre in Northern Tanzania: A registry based cohort study.
PLoS ONE 2020, 15, €0239037. [CrossRef]

Kassa, G.M.; Arowojolu, A.O.; Odukogbe, A.A.; Yalew, A.W. Adverse neonatal outcomes of adolescent pregnancy in Northwest
Ethiopia. PLoS ONE 2019, 14, e0218259. [CrossRef]

Kelkay, B.; Omer, A.; Teferi, Y.; Moges, Y. Factors Associated with Singleton Preterm Birth in Shire Suhul General Hospital,
Northern Ethiopia, 2018. ]. Pregnancy 2019, 2019, 4629101. [CrossRef] [PubMed]

Kongnyuy, E.J.; Nana, PN.; Fomulu, N.; Wiysonge, S.C.; Kouam, L.; Doh, A.S. Adverse perinatal outcomes of adolescent
pregnancies in Cameroon. Matern. Child Health ]. 2008, 12, 149-154. [CrossRef] [PubMed]

Koss, C.A.; Natureeba, P; Plenty, A.; Luwedde, F.; Mwesigwa, ]J.; Ades, V.; Charlebois, E.D.; Clark, T.D.; Achan, J.; Ruel, T,
et al. Risk factors for preterm birth among HIV-infected pregnant Ugandan women randomized to lopinavir/ritonavir- or
efavirenz-based antiretroviral therapy. JAIDS . Acquir. Immune Defic. Syndr. 2014, 67, 128-135. [CrossRef]

Kumwenda, A.; Vwalika, B. Outcomes and factors associated with adolescent pregnancies at the University Teaching Hospital,
Lusaka, Zambia. Med. |. Zamb. 2017, 44, 244-249.

Li, N.; Sando, M.M.; Spiegelman, D.; Hertzmark, E.; Liu, E.; Sando, D.; Machumi, L.; Chalamilla, G.; Fawzi, W. Antiretroviral
Therapy in Relation to Birth Outcomes among HIV-infected Women: A Cohort Study. J. Infect. Dis. 2016, 213, 1057-1064.
[CrossRef] [PubMed]

Mahande, M.].; Daltveit, A.K.; Obure, J.; Mmbaga, B.T.; Masenga, G.; Manongi, R.; Lie, R.T. Recurrence of preterm birth and
perinatal mortality in northern Tanzania: Registry-based cohort study. Trop. Med. Int. Health 2013, 18, 962-967. [CrossRef]
Mahande, M.].; Obure, J. Effect of interpregnancy interval on adverse pregnancy outcomes in northern Tanzania: A registry-based
retrospective cohort study. BMC Pregnancy Childbirth 2016, 16, 140. [CrossRef]

Mahande, A.M.; Mahande, M.]. Prevalence of parasitic infections and associations with pregnancy complications and outcomes
in northern Tanzania: A registry-based cross-sectional study. BMC Infect. Dis. 2016, 16, 78. [CrossRef]

Mahapula, F.A.; Kumpuni, K.; Mlay, ].P.; Mrema, T.F. Risk factors associated with pre-term birth in Dar es Salaam, Tanzania: A
case-control study. Tanzan. |. Health Res. 2016, 18, 1. [CrossRef]

Malaba, T.R.; Phillips, T.; Le Roux, S.; Brittain, K.; Zerbe, A.; Petro, G.; Ronan, A.; McIntyre, J.A.; Abrams, E.J.; Myer, L.
Antiretroviral therapy use during pregnancy and adverse birth outcomes in South African women. Int. J. Epidemiol. 2017, 46,
1678-1689. [CrossRef]

Malaba, T.R.; Cois, A.; Madlala, H.P.; Matjila, M.; Myer, L.; Newell, M.L. Blood pressure trajectories during pregnancy and
associations with adverse birth outcomes among HIV-infected and HIV-uninfected women in South Africa: A group-based
trajectory modelling approach. BMC Pregnancy Childbirth 2020, 20, 742. [CrossRef] [PubMed]

Mboya, I.B.; Mahande, M.].; Obure, J.; Mwambi, H.G. Predictors of singleton preterm birth using multinomial regression models
accounting for missing data: A birth registry-based cohort study in northern Tanzania. PLoS ONE 2021, 16, €0249411. [CrossRef]
[PubMed]

Mehari, M.A.; Maeruf, H.; Robles, C.C.; Woldemariam, S.; Adhena, T.; Mulugeta, M.; Haftu, A.; Hagose, H.; Kumsa, H. Advanced
maternal age pregnancy and its adverse obstetrical and perinatal outcomes in Ayder comprehensive specialized hospital, Northern
Ethiopia, 2017: A comparative cross-sectional study. BMC Pregnancy Childbirth 2020, 20, 60. [CrossRef]

Mekonen, D.G.; Yismaw, A.E.; Nigussie, T.S.; Ambaw, W.M. Proportion of Preterm birth and associated factors among mothers
who gave birth in Debretabor town health institutions, northwest, Ethiopia. BMC Res. Notes 2019, 12, 2. [CrossRef] [PubMed]
Mekuriyaw, A.M.; Mihret, M.S.; Yismaw, A.E. Determinants of Preterm Birth among Women Who Gave Birth in Amhara Region
Referral Hospitals, Northern Ethiopia, 2018: Institutional Based Case Control Study. Int. |. Pediatr. 2020, 2020, 1854073. [CrossRef]
[PubMed]

Mochache, K.; Mathai, M.; Gachuno, O.; Stoep, A.; Kumar, M. Depression during pregnancy and preterm delivery: A prospective
cohort study among women attending antenatal clinic at Pumwani Maternity Hospital. Ann. Gen. Psychiatry 2018, 17, 31.
[CrossRef]

Moodley, D.; Sartorius, B.; Madurai, S.; Chetty, V.; Maman, S. Pregnancy Outcomes in Association with STDs including genital
HSV-2 shedding in a South African Cohort Study. Sex. Transm. Infect. 2017, 93, 460-466. [CrossRef]

Muhihi, A.; Sudfeld, C.R,; Smith, E.R.; Noor, R.A.; Mshamu, S.; Briegleb, C.; Bakari, M.; Masanja, H.; Fawzi, W.; Chan, G.J. Risk
factors for small-for-gestational-age and preterm births among 19,269 Tanzanian newborns. BMC Pregnancy Childbirth 2016, 16, 110.
[CrossRef]

Muhumed, LI.; Kebira, J.Y.; Mabalhin, M.O. Preterm Birth and Associated Factors Among Mothers Who Gave Birth in Fafen Zone
Public Hospitals, Somali Regional State, Eastern Ethiopia. Res. Rep. Neonatol. 2021, 11, 23-33. [CrossRef]


http://doi.org/10.4103/1119-3077.158141
http://doi.org/10.1016/j.preghy.2016.10.002
http://doi.org/10.1017/S0950268805005285
http://doi.org/10.1371/journal.pone.0239037
http://doi.org/10.1371/journal.pone.0218259
http://doi.org/10.1155/2019/4629101
http://www.ncbi.nlm.nih.gov/pubmed/31205788
http://doi.org/10.1007/s10995-007-0235-y
http://www.ncbi.nlm.nih.gov/pubmed/17562148
http://doi.org/10.1097/QAI.0000000000000281
http://doi.org/10.1093/infdis/jiv389
http://www.ncbi.nlm.nih.gov/pubmed/26265780
http://doi.org/10.1111/tmi.12111
http://doi.org/10.1186/s12884-016-0929-5
http://doi.org/10.1186/s12879-016-1413-6
http://doi.org/10.4314/thrb.v18i1.4
http://doi.org/10.1093/ije/dyx136
http://doi.org/10.1186/s12884-020-03411-y
http://www.ncbi.nlm.nih.gov/pubmed/33256639
http://doi.org/10.1371/journal.pone.0249411
http://www.ncbi.nlm.nih.gov/pubmed/33793638
http://doi.org/10.1186/s12884-020-2740-6
http://doi.org/10.1186/s13104-018-4037-7
http://www.ncbi.nlm.nih.gov/pubmed/30602378
http://doi.org/10.1155/2020/1854073
http://www.ncbi.nlm.nih.gov/pubmed/32099548
http://doi.org/10.1186/s12991-018-0202-6
http://doi.org/10.1136/sextrans-2017-053113
http://doi.org/10.1186/s12884-016-0900-5
http://doi.org/10.2147/RRN.S295820

Int. |. Environ. Res. Public Health 2022, 19, 10537 28 of 30

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

N’Dao, C.T.; N'Diaye, J.L.; Gaye, A.; Le Hesran, J.-Y. Placental malaria and pregnancy outcome in a peri urban area in Senegal.
Rev. Epidemiol. Sante Publ. 2006, 54, 149-156.

Ngandu, C.B.; Momberg, D.; Magan, A.; Norris, S.A.; Said-Mohamed, R. Association Between Household and Maternal
Socioeconomic Factors with Birth Outcomes in the Democratic Republic of Congo and South Africa: A Comparative Study.
Matern. Child Health J. 2021, 25, 1296-1304. [CrossRef] [PubMed]

Noble, A.; Ning, Y.; Woelk, G.B.; Mahomed, K.; Williams, M.A. Preterm delivery risk in relation to maternal HIV infection, history
of malaria and other infections among urban Zimbabwean women. Cent. Afr. ]. Med. 2005, 51, 53-58. [PubMed]

Oluwole, A.A.; Okunade, K.S.; Okojie, O.E. Maternal serum vitamin D levels and preterm delivery among low-risk parturients in
Lagos, Nigeria. Int. . Gynaecol. Obstet. 2019, 144, 216-220. [CrossRef]

Olusanya, B.O.; Ofovwe, G.E. Predictors of preterm births and low birthweight in an inner-city hospital in sub-Saharan Africa.
Matern. Child Health J. 2010, 14, 978-986. [CrossRef] [PubMed]

Osman, N.B.; Challis, K.; Cotiro, M.; Nordahl, G.; Berstrom, S. Perinatal outcome in an obstetric cohort of Mozambican women. J.
Trop. Pediatr. 2001, 47, 30-38. [CrossRef] [PubMed]

Padonou, G.; Le Port, A.; Cottrell, G.; Guerra, ].; Choudat, I.; Rachas, A.; Bouscaillou, J.; Massougbodji, A.; Garcia, A.; Martin-
Prevel, Y. Prematurity, intrauterine growth retardation and low birth weight: Risk factors in a malaria-endemic area in southern
Benin. Trans. R. Soc. Trop. Med. Hyg. 2014, 108, 77-83. [CrossRef] [PubMed]

Parekh, N.; Ribaudo, H.; Souda, S.; Chen, ].; Mmalane, M.; Powis, K.; Essex, M.; Makhema, J.; Shapiro, R.L. Risk factors for
very preterm delivery and delivery of very-small-for-gestational-age infants among HIV-exposed and HIV-unexposed infants in
Botswana. Int. |. Gynaecol. Obstet. 2011, 115, 20-25. [CrossRef]

Regasa, M.T.; Hinkosa, L.; Besho, M.; Bekele, T.; Bekuma, T.T.; Tsegaye, R.; Hirko, G.F.; Markos, J.; Wakgari, A. Predictors of
preterm birth in Western Ethiopia: A case control study. PLoS ONE 2021, 16, €0247927. [CrossRef]

Rugumisa, B.T.; Bongcam-Rudloff, E.; Lukumay, M.S.; Lyantagaye, S.L. Factors associated with risk of preterm delivery in
Tanzania: A case-control study at Muhimbili National Hospital. Int. ]. Gynecol. Obstet. 2021, 154, 318-323. [CrossRef]

Shava, E.; Moyo, S.; Zash, R.; Diseko, M.; Dintwa, E.N.; Mupfumi, L.; Mabuta, J.; Mayondi, G.; Chen, ].Y.; Lockman, S.; et al. High
Rates of Adverse Birth Outcomes in HIV and Syphilis Coinfected Women in Botswana. JAIDS |. Acquir. Immune Defic. Syndr.
2019, 81, E135-E140. [CrossRef]

Siakwa, M.; Nyarko-Sampson, M.; Bruce, S.D. Obstetric outcomes: A comparison of teenagers and adults in the Cape Coast
metropolis, Ghana. Heliyon 2020, 6, e05466. [CrossRef] [PubMed]

Sigalla, G.N.; Mushi, D.; Meyrowitsch, D.W.; Manongi, R.; Rogathi, ].].; Gammeltoft, T.; Rasch, V. Intimate partner violence during
pregnancy and its association with preterm birth and low birth weight in Tanzania: A prospective cohort study. PLoS ONE 2017,
12, 0172540. [CrossRef] [PubMed]

Sullivan, A.D.; Nyirenda, T.; Cullinan, T,; Taylor, T.; Harlow, S.D.; James, S.A.; Meshnick, S.R. Malaria infection during pregnancy:
Intrauterine growth retardation and preterm delivery in Malawi. J. Infect. Dis. 1999, 179, 1580-1583. [CrossRef] [PubMed]
Tadesse, A.W,; Deyessa, N.; Wondimagegnehu, A.; Biset, G.; Mihret, S. Intimate partner violence during pregnancy and preterm
birth among mothers who gave birth in public hospitals, Amhara Region, Ethiopia: A case-control study. Ethiop. ]. Health Dev.
2020, 34, 44-53.

Teklay, G.; Teshale, T.; Tasew, H.; Mariye, T.; Berihu, H.; Zeru, T. Risk factors of preterm birth among mothers who gave birth
in public hospitals of central zone, Tigray, Ethiopia: Unmatched case-control study 2017/2018. BMC Res. Notes 2018, 11, 571.
[CrossRef] [PubMed]

Tembo, T.; Koyuncu, A.; Zhuo, H.; Mwendafilumba, M.; Manasyan, A. The association of maternal age with adverse neonatal
outcomes in Lusaka, Zambia: A prospective cohort study. BMC Pregnancy Childbirth 2020, 20, 684. [CrossRef] [PubMed]
Ticconi, C.; Mapfumo, M.; Dorrucci, M.; Naha, N.; Tarira, E.; Pietropolli, A.; Rezza, G. Effect of maternal HIV and malaria infection
on pregnancy and perinatal outcome in Zimbabwe. JAIDS ]. Acquir. Immune Defic. Syndr. 2003, 34, 289-294. [CrossRef]
Uwambaye, P.; Munyanshongore, C.; Rulisa, S.; Shiau, H.; Nuhu, A.; Kerr, M.S. Assessing the association between periodontitis
and premature birth: A case-control study. BMC Pregnancy Childbirth 2021, 21, 204. [CrossRef]

van den Broek, N.R.; Jean-Baptiste, R.; Neilson, J.P. Factors associated with preterm, early preterm and late preterm birth in
Malawi. PLoS ONE 2014, 9, €90128. [CrossRef]

van der Merwe, K.; Hoffman, R.; Black, V.; Chersich, M.; Coovadia, A.; Rees, H. Birth outcomes in South African women receiving
highly active antiretroviral therapy: A retrospective observational study. J. Int. AIDS Soc. 2011, 14, 42. [CrossRef]

Wagura, P.; Wasunna, A.; Laving, A.; Wamalwa, D.; Ng’ang’a, P. Prevalence and factors associated with preterm birth at kenyatta
national hospital. BMC Pregnancy Childbirth 2018, 18, 107. [CrossRef] [PubMed]

Wakeyo, D.; Addisu, Y.; Mareg, M. Determinants of Preterm Birth among Mothers Who Gave Birth in Dilla University Referral
Hospital, Southern Ethiopia: A Case-Control Study. BioMed Res. Int. 2020, 2020, 7031093. [CrossRef] [PubMed]

Watson-Jones, D.; Weiss, H.A.; Changalucha, ].M.; Todd, J.; Gumodoka, B.; Bulmer, J.; Balira, R.; Ross, D.; Mugeye, K.; Hayes, R.;
et al. Adverse birth outcomes in United Republic of Tanzania-impact and prevention of maternal risk factors. Bull. World Health
Organ. 2007, 85, 9-18. [CrossRef] [PubMed]

Woday, A.; Muluneh, M.D.; Sherif, S. Determinants of preterm birth among mothers who gave birth at public hospitals in the
Ambhara region, Ethiopia: A case-control study. PLoS ONE 2019, 14, e0225060. [CrossRef]


http://doi.org/10.1007/s10995-021-03147-x
http://www.ncbi.nlm.nih.gov/pubmed/33945081
http://www.ncbi.nlm.nih.gov/pubmed/17432432
http://doi.org/10.1002/ijgo.12719
http://doi.org/10.1007/s10995-009-0528-4
http://www.ncbi.nlm.nih.gov/pubmed/19795198
http://doi.org/10.1093/tropej/47.1.30
http://www.ncbi.nlm.nih.gov/pubmed/11245348
http://doi.org/10.1093/trstmh/trt099
http://www.ncbi.nlm.nih.gov/pubmed/24336697
http://doi.org/10.1016/j.ijgo.2011.04.008
http://doi.org/10.1371/journal.pone.0247927
http://doi.org/10.1002/ijgo.13520
http://doi.org/10.1097/QAI.0000000000002082
http://doi.org/10.1016/j.heliyon.2020.e05466
http://www.ncbi.nlm.nih.gov/pubmed/33241147
http://doi.org/10.1371/journal.pone.0172540
http://www.ncbi.nlm.nih.gov/pubmed/28235031
http://doi.org/10.1086/314752
http://www.ncbi.nlm.nih.gov/pubmed/10228088
http://doi.org/10.1186/s13104-018-3693-y
http://www.ncbi.nlm.nih.gov/pubmed/30103806
http://doi.org/10.1186/s12884-020-03361-5
http://www.ncbi.nlm.nih.gov/pubmed/33176718
http://doi.org/10.1097/00126334-200311010-00005
http://doi.org/10.1186/s12884-021-03700-0
http://doi.org/10.1371/journal.pone.0090128
http://doi.org/10.1186/1758-2652-14-42
http://doi.org/10.1186/s12884-018-1740-2
http://www.ncbi.nlm.nih.gov/pubmed/29673331
http://doi.org/10.1155/2020/7031093
http://www.ncbi.nlm.nih.gov/pubmed/33381578
http://doi.org/10.2471/BLT.06.033258
http://www.ncbi.nlm.nih.gov/pubmed/17242753
http://doi.org/10.1371/journal.pone.0225060

Int. |. Environ. Res. Public Health 2022, 19, 10537 29 of 30

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

Young, S.; Murray, K.; Mwesigwa, J.; Natureeba, P.; Osterbauer, B.; Achan, ]J.; Arinaitwe, E.; Clark, T.; Ades, V.; Plenty, A.; et al.
Maternal nutritional status predicts adverse birth outcomes among HIV-infected rural Ugandan women receiving combination
antiretroviral therapy. PLoS ONE 2012, 7, e41934. [CrossRef]

Zar, H.].; Pellowski, J.A.; Cohen, S.; Barnett, W.; Vanker, A.; Koen, N.; Stein, D.]. Maternal health and birth outcomes in a South
African birth cohort study. PLoS ONE 2019, 14, e0222399. [CrossRef]

Zash, R.; Rough, K.; Jacobson, D.L.; Diseko, M.; Mayondi, G.; Mmalane, M.; Essex, M.; Petlo, C.; Lockman, S.; Makhema, J.; et al.
Effect of Gestational Age at Tenofovir-Emtricitabine-Efavirenz Initiation on Adverse Birth Outcomes in Botswana. . Pediatr. Infect.
Dis. Soc. 2018, 7, e148—e151. [CrossRef]

Zewde, G.T. Preterm Birth in Harar town public health hospitals. Int. . Pharm. Phytopharm. Res. 2020, 10, 134-141.
Rayco-Solon, P; Fulford, A.J.; Prentice, A.M. Differential effects of seasonality on preterm birth and intrauterine growth restriction
in rural Africans. Am. J. Clin. Nutr. 2005, 81, 134-139. [CrossRef]

Abdul-Mumin, A.; Owusu, S.A.; Abubakari, A. Factors Associated with Treatment Outcome of Preterm Babies at Discharge from
the Neonatal Intensive Care Unit (NICU) of the Tamale Teaching Hospital, Ghana. Int. ]. Pediatr. 2020, 2020, 5696427. [CrossRef]
Agbeno, E.K,; Osarfo, J.; Ashong, J.; Anane-Fenin, B.; Okai, E.; Ofori, A.A.; Aliyu, M.; Opoku, D.A.; Ken-Amoah, S.; Ashong,
J.A.; et al. Determinants of preterm survival in a tertiary hospital in Ghana: A ten-year review. PLoS ONE 2021, 16, 0246005.
[CrossRef] [PubMed]

Bako, B.; Idrisa, A.; Garba, M.; Pius, S.; Obetta, H. Determinants of neonatal survival following preterm delivery at the University
of Maiduguri Teaching Hospital, Maiduguri, Nigeria. Trop. |. Obstet. Gynaecol. 2017, 34, 38—44. [CrossRef]

Bello, M.; Pius, S.; Ibrahim, B.A. Characteristics and Predictors of Outcome of Care of Preterm Newborns in Resource Constraints
Setting, Maiduguri, Northeastern Nigeria. ]. Clin. Neonatol. 2019, 8, 39-46. [CrossRef]

Fajolu, I.; Akintan, PE.; Ezenwa, B.; Ezeaka, V.C. Survival of Extremely Preterm Neonates in a Resource-limited Setting. Iran. J.
Neonatol. 2019, 10, 32-37. [CrossRef]

Garcia-Basteiro, A.L.; Quinto, L.; Macete, E.; Bardaji, A.; Gonzalez, R.; Nhacolo, A.; Sigauque, B.; Sacoor, C.; Rupérez, M.; Sicuri,
E.; et al. Infant mortality and morbidity associated with preterm and small-for-gestational-age births in Southern Mozambique: A
retrospective cohort study. PLoS ONE 2017, 12, e0172533. [CrossRef] [PubMed]

Gladstone, M.; White, S.; Kafulafula, G.; Neilson, J.P.; van den Broek, N. Post-neonatal mortality, morbidity, and developmental
outcome after ultrasound-dated preterm birth in rural Malawi: A community-based cohort study. PLoS Med. 2011, 8, e1001121.
[CrossRef]

Kamfwa, P.; Ahmed, Y.; Vwalika, B. A comparison of early neonatal deaths among preterm infants with term neonatal deaths at
the University Teaching Hospital, Lusaka, Zambia. Med. J. Zamb. 2017, 44, 250-254.

Kuti, O.; Owa, J. Gestational age-specific neonatal mortality among preterm singleton births in a Nigerian tertiary institution. Int.
J. Gynaecol. Obstet. 2003, 80, 319-320. [CrossRef]

Muhayimana, A. Factors contributing to morbidity and mortality among preterm neonates admitted at two major hospitals in
Rwanda. Res. J. Health Sci. 2017, 5, 137-147. [CrossRef]

Muhe, L.M.; McClure, E.M.; Nigussie, A.K.; Mekasha, A.; Worku, B.; Worku, A.; Demtse, A.; Eshetu, B.; Tigabu, Z.; Gizaw, M.A;
et al. Major causes of death in preterm infants in selected hospitals in Ethiopia (SIP): A prospective, cross-sectional, observational
study. Lancet Glob. Health 2019, 7, E1130-E1138. [CrossRef]

Namazzi, G.; Tumwine, ] K.; Hildenwall, H.; Ndeezi, G.; Mubiri, P; Hanson, C.; Kakooza-Mwesige, A.; Waiswa, P. Neurodevelopmental
outcomes of preterm babies during infancy in Eastern Uganda: A prospective cohort study. Glob. Health Action 2020, 13, 1820714.
[CrossRef] [PubMed]

Okwako, EM.; Nyandiko, W.; Oyungu, M.E. Short term survival of premature infants admitted to the new born unit at Moi
teaching and referral hospital, Kenya. East Afr. Med. ]. 2017, 94, 805-811.

Oluwafemi, R.; Abiodun, M. Incidence and outcome of preterm deliveries in Mother and Child Hospital Akure, Southwestern
Nigeria. Sri Lanka ]. Child Health 2016, 45, 11-17. [CrossRef]

Patel, A.; Kandasamy, Y. Outcome of premature neonates born in a tertiary neonatal intensive care unit in Nairobi, Kenya. J.
Pediatr. Neonatal Individ. Med. (JPNIM) 2017, 6, e060113.

Ramdin, T.; Ballot, D.; Rakotsoane, D.; Madzudzo, L.; Brown, N.; Chirwa, T.; Cooper, P.; Davies, V. Neurodevelopmental outcome
of late preterm infants in Johannesburg, South Africa. BMC Pediatr. 2018, 18, 326. [CrossRef]

Sania, A.; Spiegelman, D.; Rich-Edwards, J.; Okuma, J.; Kisenge, R.; Msamanga, G.; Urassa, W.; Fawzi, W.W. The Contribution of
Preterm Birth and Intrauterine Growth Restriction to Infant Mortality in T anzania. Paediatr. Perinat. Epidemiol. 2014, 28, 23-31.
[CrossRef]

Suleiman, B.; Mokuolu, O.; Adesiyun, O.; Adeniyi, A. Determinants of mortality of preterm babies in the university of Ilorin
Teaching Hospital, Ilorin Nigeria. Niger. Postgrad. Med. |. 2010, 17, 291-296.

Tamene, A.; Abeje, G.; Addis, Z. Survival and associated factors of mortality of preterm neonates admitted to Felege Hiwot
specialized hospital, Bahir Dar, Ethiopia. Sage Open Med. 2020, 8, 2050312120953646. [CrossRef]

Yismaw, A.E.; Tarekegn, A.A. Proportion and factors of death among preterm neonates admitted in University of Gondar
comprehensive specialized hospital neonatal intensive care unit, Northwest Ethiopia. BMC Res. Notes 2018, 11, 867. [CrossRef]


http://doi.org/10.1371/journal.pone.0041934
http://doi.org/10.1371/journal.pone.0222399
http://doi.org/10.1093/jpids/piy006
http://doi.org/10.1093/ajcn/81.1.134
http://doi.org/10.1155/2020/5696427
http://doi.org/10.1371/journal.pone.0246005
http://www.ncbi.nlm.nih.gov/pubmed/33481960
http://doi.org/10.4103/TJOG.TJOG_49_16
http://doi.org/10.4103/jcn.JCN_94_18
http://doi.org/10.22038/ijn.2019.38772.1611
http://doi.org/10.1371/journal.pone.0172533
http://www.ncbi.nlm.nih.gov/pubmed/28212393
http://doi.org/10.1371/journal.pmed.1001121
http://doi.org/10.1016/S0020-7292(02)00234-5
http://doi.org/10.4314/rejhs.v5i3.3
http://doi.org/10.1016/S2214-109X(19)30220-7
http://doi.org/10.1080/16549716.2020.1820714
http://www.ncbi.nlm.nih.gov/pubmed/33019912
http://doi.org/10.4038/sljch.v45i1.8079
http://doi.org/10.1186/s12887-018-1296-3
http://doi.org/10.1111/ppe.12085
http://doi.org/10.1177/2050312120953646
http://doi.org/10.1186/s13104-018-3970-9

Int. |. Environ. Res. Public Health 2022, 19, 10537 30 of 30

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

Chawanpaiboon, S.; Vogel, ].P.; Moller, A.-B.; Lumbiganon, P; Petzold, M.; Hogan, D.; Landoulsi, S.; Jampathong, N.; Kongwat-
tanakul, K.; Laopaiboon, M. Global, regional, and national estimates of levels of preterm birth in 2014: A systematic review and
modelling analysis. Lancet Glob. Health 2019, 7, e37—-e46. [CrossRef]

Unger, H.; Thriemer, K.; Ley, B.; Tinto, H.; Traoré, M.; Valea, 1.; Tagbor, H.; Antwi, G.; Gbekor, P.; Nambozi, M.; et al. The
assessment of gestational age: A comparison of different methods from a malaria pregnancy cohort in sub-Saharan Africa. BMC
Pregnancy Childbirth 2019, 19, 12. [CrossRef] [PubMed]

Lynch, C.D.; Zhang, ]. The research implications of the selection of a gestational age estimation method. Paediatr. Perinat. Epidemiol.
2007, 21, 86-96. [CrossRef]

Kuhnt, J.; Vollmer, S. Antenatal care services and its implications for vital and health outcomes of children: Evidence from 193
surveys in 69 low-income and middle-income countries. BM] Open 2017, 7, e017122. [CrossRef] [PubMed]

Tekelab, T.; Chojenta, C.; Smith, R.; Loxton, D. The impact of antenatal care on neonatal mortality in sub-Saharan Africa: A
systematic review and meta-analysis. PLoS ONE 2019, 14, e0222566. [CrossRef] [PubMed]

Moller, A.B.; Petzold, M.; Chou, D.; Say, L. Early antenatal care visit: A systematic analysis of regional and global levels and
trends of coverage from 1990 to 2013. Lancet. Glob. Health 2017, 5, €977-€983. [CrossRef]

Kassa, G.M.; Arowojolu, A.O.; Odukogbe, A.A_; Yalew, A.-W. Prevalence and determinants of adolescent pregnancy in Africa: A
systematic review and Meta-analysis. Reprod. Health 2018, 15, 195. [CrossRef]

Govender, T.; Reddy, P.; Ghuman, S. Obstetric outcomes and antenatal access among adolescent pregnancies in KwaZulu-Natal,
South Africa. S. Afr. Fam. Pract. 2018, 60, 1-7. [CrossRef]

Fuchs, F; Monet, B.; Ducruet, T.; Chaillet, N.; Audibert, F. Effect of maternal age on the risk of preterm birth: A large cohort study.
PLoS ONE 2018, 13, €0191002. [CrossRef]

DeFranco, E.A.; Stamilio, D.M.; Boslaugh, S.E.; Gross, G.A.; Muglia, L.]. A short interpregnancy interval is a risk factor for preterm
birth and its recurrence. Am. J. Obstet. Gynecol. 2007, 197, 264.e1-264.e6. [CrossRef]

Miller, J.E. Birth intervals and perinatal health: An investigation of three hypotheses. Fam. Plan. Perspect. 1991, 23, 62-70.
[CrossRef]

Marinovich, M.; Regan, A.; Gissler, M.; Magnus, M.; Haberg, S.; Mayo, J.; Shaw, G.; Bell, J.; Nassar, N.; Ball, S. Associations
between interpregnancy interval and preterm birth by previous preterm birth status in four high-income countries: A cohort
study. BJOG Int. ]. Obstet. Gynaecol. 2021, 128, 1134-1143. [CrossRef] [PubMed]

Phillips, C.; Velji, Z.; Hanly, C.; Metcalfe, A. Risk of recurrent spontaneous preterm birth: A systematic review and meta-analysis.
BM]J Open 2017, 7, €015402. [CrossRef] [PubMed]

Sari, LM.; Adisasmita, A.C.; Prasetyo, S.; Amelia, D.; Purnamasari, R. Effect of premature rupture of membranes on preterm
labor: A case-control study in Cilegon, Indonesia. Epidemiol. Health 2020, 42, €2020025. [CrossRef] [PubMed]

Bouvier, D.; Forest, ].C.; Blanchon, L.; Bujold, E.; Pereira, B.; Bernard, N.; Gallot, D.; Sapin, V.; Gigueére, Y. Risk Factors and
Outcomes of Preterm Premature Rupture of Membranes in a Cohort of 6968 Pregnant Women Prospectively Recruited. J. Clin.
Med. 2019, 8, 1987. [CrossRef]

Bee, M.; Shiroor, A.; Hill, Z. Neonatal care practices in sub-Saharan Africa: A systematic review of quantitative and qualitative
data. J. Health Popul. Nutr. 2018, 37, 9. [CrossRef]


http://doi.org/10.1016/S2214-109X(18)30451-0
http://doi.org/10.1186/s12884-018-2128-z
http://www.ncbi.nlm.nih.gov/pubmed/30621604
http://doi.org/10.1111/j.1365-3016.2007.00865.x
http://doi.org/10.1136/bmjopen-2017-017122
http://www.ncbi.nlm.nih.gov/pubmed/29146636
http://doi.org/10.1371/journal.pone.0222566
http://www.ncbi.nlm.nih.gov/pubmed/31518365
http://doi.org/10.1016/S2214-109X(17)30325-X
http://doi.org/10.1186/s12978-018-0640-2
http://doi.org/10.1080/20786190.2017.1333783
http://doi.org/10.1371/journal.pone.0191002
http://doi.org/10.1016/j.ajog.2007.06.042
http://doi.org/10.2307/2135451
http://doi.org/10.1111/1471-0528.16606
http://www.ncbi.nlm.nih.gov/pubmed/33232573
http://doi.org/10.1136/bmjopen-2016-015402
http://www.ncbi.nlm.nih.gov/pubmed/28679674
http://doi.org/10.4178/epih.e2020025
http://www.ncbi.nlm.nih.gov/pubmed/32422694
http://doi.org/10.3390/jcm8111987
http://doi.org/10.1186/s41043-018-0141-5

	Introduction 
	Materials and Methods 
	Overview 
	Search Strategy and Study Selection 
	Data Extraction 
	Synthesis of the Results 

	Results 
	Results of Database Search 
	Study Characteristics 
	Methods of Gestational Age Assessment 
	Prevalence of PTB in Sub-Saharan Africa 
	Risk Factors for PTB 
	Socio-Demographic Factors 
	Obstetric Factors 
	Infections and Other Morbidities 
	Treatment-Related Factors 
	Behavioural/Lifestyle Factors 
	Anthropometric Factors 

	Outcomes of Prematurity 
	Mortality and Morbidity 
	Growth and Development 


	Discussion 
	Conclusions 
	References

