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Abstract
Background: Maternal mortality is a significant global health problem, which affects women 
of reproductive age. Maternal mortality is especially high in Africa, where more women die 
during pregnancy and childbirths from preventable causes. This review therefore aim to assess 
maternal mortality ratio and identify its risk factors. 
Methods: PubMed, Web of science, Embase, and Medline were searched for cohort, case-
cotrol and cross-sectonal studies published between 2008 and 2021that assessed maternal 
mortality or its risk risk in Africa, or among African women. The preferred reporting items 
for a systematic review and meta-analysis was carefully considered while conducting this 
review. Random effect model was used to generate pooled estimates. Data were analyzed 
using StataCorp version 16.0 statistical software. 
Results: A total of 1,657 articles were retrieved from searching four electronic databases. 
The sum of 1,639 records were excluded and a total of 18 studies were included into the  
the systematic review and meta-analysis. Using a random effect approach, this systematic 
review and meta-analysis estimated the MMR of 496/100,000 for Africa. Further, maternal 
age ≥ 35 years [OR = 2.50; 95% CI: (1.50, 4.15)], no formal education/illiterate mother [OR 
= 2.30; 95% CI: (1.50, 3.52)], no history of ANC attendance [OR = 2.42; 95% CI: (0.43, 
13.50)], pregnancy complication/previous pregnancy-related illness [OR = 4.47; 95% CI: 
(3.03, 6.60)], delayed in seeking health care [OR = 5.12; 95% CI: (3.14, 8.34)], mother being 
referred [OR= 5.60; 95% CI: (4.16, 7.54)], and husband's education (illiterate/primary) [OR = 
1.32; 95% CI: (0.69, 2.53)] were identified as risk factors  of maternal mortality.  
Conclusion: A high MMR of 496/100,000 live birth for Africa was estimate in this review. 
Also, several risk factors of maternal mortality were identified. Healthcare professionals are 
therefore reminded to regularly educate mothers about the risk and benefits of seeking early 
prenatal healthcare.

Introduction
Maternal mortality is described as 

the death of a pregnant woman or a 
woman within 42 days of the pregnancy’s 
termination, regardless of the pregnancy’s 
period or place, from any cause related to or 
induced by the pregnancy or its management, 
but not accidental or incidental causes [1]. In 
most developed countries, maternal mortality 
is estimated at per 100,000 live births and 
is the leading cause of death for women of 
reproductive age (15–49 years) [2]. Each years, 
Over 500,000 maternal deaths are estimated 
to occur globally, and 99% occur in developing 
countries, especially Sub-Saharan Africa 
[1,2]. Women of childbearing age have died 
from preventable causes related to pregnancy 
and childbirth for over two decades [3]. 

Globally, the Maternal Mortality Ratio (MMR) 
is estimated as 210 maternal deaths per 100,000 
live births [4]. Sub-Saharan Africa has the 
highest MMR, with approximately 500 per 
100,000 live births [4]. The MMR is described as 
"the number of maternal deaths per 100,000 live 
births over a specified time" [5]. Despite global 
attempts to minimize maternal mortality, the 
MMR remains high, roughly 15 times higher 
than developing countries [5]. According to 
WHO 2017 estimates, approximately 1500 
women die per day due to pregnancy-related 
complications [3]. 

The factors that determine maternal 
mortality include the occurrence and resolution 
of an obstetric complication. Treatment delays 
are often associated with poor obstetric 
outcomes. Access to healthcare is one of three 
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delays related to maternal mortality. In countries that are still 
seeking to avoid maternal death, this remains a significant 
concern. The reasons for these delays vary by region in most 
African countries. Additional risk factors include maternal 
age, parity, education, obstetric characteristics, lack of health 
facilities, qualified health personnel, socio-economic factors, 
and ethnic and religious affiliations [6]. The leading direct causes 
of maternal mortality in developing countries are hemorrhage, 
sepsis, obstructed labor, and hypertensive disorders [7]. In 
developing countries, maternal death due to bleeding occurs 
once every 1,000 deliveries, compared to 100,000 deliveries 
in developed countries [8]. According to a retrospective study 
conducted at a tertiary hospital in Nigeria in 2007, the most 
critical risk factors for maternal mortality were primiparity, 
hemorrhage, anemia, preeclampsia, and malaria [9]. 

Numerous socio-economic characteristics have been linked 
to an increased risk of maternal mortality. Some of these factors 
include inadequate health education, parity, prior obstetric 
experience, work history, social standing, and forms of care-
seeking during pregnancy. Furthermore, there is evidence that 
women under the age of 24 and women age ≥ 35 years face an 
increased risk of maternal mortality [10]. Low spouse education 
was identified as a risk factor for maternal mortality in a study 
conducted in Tanzanian [11]. Women are seeking treatment 

face challenges since they are unaware of the benefits attached 
to skilled attendants, especially during labor and delivery 
emergencies. An overwhelming 15% of pregnant women in 
Kenya are unaware of the vital importance of hospital deliveries, 
according to a 2006 report [12]. The most significant risk factors 
for maternal death in Nigeria are primigravida and unbooked 
status [13]. 

Contraception is generally adequate for checking the 
increasing rate of maternal mortality by approximately 44% 
in developed countries [14]. Antenatal care (A.N.C.) is critical 
during pregnancy and cannot be overstated. International 
organizations recommend a minimum of four visits during 
A.N.C. participation, which includes two tetanus toxoid doses 
and folic acid supplementation. These interventions showed 
a lower risk of maternal morbidity and mortality. Moreover, 
women were more likely to deliver their babies in a specialist 
health facility when offered adequate prepartum treatment 
[11,16]. Despite the decreasing maternal mortality in some parts 
of the world, Sub-Saharan Africa still battles against this menace 
[17]. To our knowledge, there has been no systematic study or 
meta-analysis of the maternal mortality ratio and its related risk 
factors in Sub-Saharan Africa. In response to this, this review 
aims to assess the maternal mortality rate and identified risk 
factors associated with maternal mortality in Africa.
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Methodology
A systematic review and meta-analysis was conducted to 

estimated the maternal mortality ratio (MMR) of Africa and 
to identify factors that increase the risk of  MMR in Africa. 
Four electronic databases (PubMed, Web of science, Embase, 
and Medline), were searched for cohort, case-cotrol and 
cross-sectonal studies published between 2008 and 2021 that 
assessed maternal mortality or its risk risk in Africa or among 
African women. A total of 1,657 articles were retrieved from 
searching four electronic databases. The sum of 1,639 records 
were excluded (260 duplicates, 1,284 records were exlcluded 
based on title screening, 68 records were excluded becuase 
those studies were not conducted in Africa or among African 
women, and 27 records were excluded because those studies 
din’t report on outcome of interest to the current review). 
After all exclusion, a total of 18 studies were included into 
this systematic review and meta-analysis (See Figure 1). The 
preferred reporting items for a systematic review and meta-
analysis was carefully considered while conducting this review. 
Two reviewers independently assessed studies for eligibility 
and methodological quality, and extracted data on maternal 
mortality ratio, and its risk factors. 
Search strategy 

A comprehensive search was conducted in four electronic 
databases (PubMed, Web of Science, Embase, and Medline). 
The search period for the four electronic databases was from 
the  2008 to 2021. We conducted an advanced search in PubMed 
using MeSH (Medical Subject Headings), with the following 
search strategy: ((maternal mortality [MeSH Terms]) AND 
(risk factors [MeSH Terms]), AND (Africa [MeSH Terms]). 
In the Web of Science core selection, the following search 
technique was used: advance search: Combining TS=maternal 
mortality AND TS=risk factors AND Africa (# 3 AND # 
2 AND # 1: Indexes include the SCI-EXPANDED, SSCI, A 
& HCI, CPCI-S, CPCI-SSH, ESCI, CCR-EXPANDED, and 

I.C. (Period=20082021). In Embase, the search strategy was 
('maternal mortality'/exp OR' maternal mortality '), AND (' 
risk factors'/exp OR 'risk factors'), AND ('Africa'/exp OR' Africa 
'), while in Medline, the search strategy was TS= "maternal 
mortality" AND TS= "risk factors" AND TS= "Africa" .
Study selection criteria

The review included studies that fulfilled any of the 
following criteria: (a) study subjects (women of reproductive 
age); (b) study population (African women); (c) study results 
(studies reporting on maternal mortality or risk factors in 
Africa); (d) article form (case-control, choort and cross-
sectional research articles); and (e) publication date (article 
published beginning January 1, 2008, to 2021). The following 
criteria were used to exclude studies from this review: (a) 
studies published that is not on maternal mortality or its risk 
factors among African women; (b) computer-based studies 
that exclude human participants; (c) letters, editorials, review 
papers, and case reports; and (d) studies performed outside of 
Africa with non-African participants.
Data extraction

Two authors (E.M.K. and P.L.B) independently screened 
each retrieved articles and found papers with possible 
relevance for full-text analysis. The results were compared to 
eliminate the possibility of unnoticed errors. In the event of a 
disagreement, the corresponding author (J.Y.L.) was consulted, 
and the matter was discussed and settled by unanimous 
consent. Methodological and outcome variables from each 
of the included studies were collected using a standardized 
data extraction form. The data set contained the following 
variables: the last name and publication year of the first author, 
the region, the study design, maternal death, maternal near-
miss, live birth, MMR and risk factors. A reported risk factor 
of MMR from each of the included studies was selected pooled 
for meta-analysis if only two or more studies reported the same 
risk factor with odd ratio and/or 95% confidence interval. 

Study selection Comparability Exposure Total 

Is the case 
definition 
adequate

Representa-
tiveness of 
the cases

Selection of 
Controls

Definition of 
Control

Comparabil-
ity of cases & 

controls

Ascertain-
ment of 

exposure

Ascertain-
ment for 
cases and 
controls

Non-
Response 

rate

Tebeau, 
2015 * * * * ** ** * 8

Moyo, 
2018 * * * * ** ** * 9

Godefay, 
2015 * * * * * * * 7

Ngonzi, 
2016 * * * * * * * 7

Yego, 
2014 * * * * * * * 7

Evjen- Ol-
sen, 2008 * * * * * * 7

Olopade, 
2018 * * * * * * 7

Table 1 A: Assessment of methodological quality for case-control studies using Newcastle-Ottawa Quality Assessment Scale (N.O.S.)
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Data analysis

Using a random effect model, the total pooled effect size 
of MMR for Africa was estimated using the reported pooled 
MMR from the included studies. The effect sizes were computed 
using odds ratios, and 95% confidence interval. The Cochran 
Q-test was used to determine the degree of heterogeneity 
between studies, and I2 statistic was used to explore statistical 
heterogeneity, defined as low when I2 <50, moderate when I2 = 
50–74% and high for I2 ≥75%. In this review, the researchers 
agree that if ≥ 10 of the included studies reported MMR, 
than a distinct prediction model for meta-analysis should be 
performed. Because there was 13 studies that reported MMR, 
a meta-analysis was therefore performed with a funnel plots  
drawn to assess the possibility of publication bias. Visual 
analysis of the funnel plot was used to assess publication 

bias. Also, sensitivity analysis was performed to ascertain the 
strength of our findings by excluding one study at a time from 
the pooled results. All statistical analyses were performed 
using StataCorp version 16.0. (Stata, USA). 
Assessment of methodological quality of the included 
studies

The New Castle Ottawa Scale was used to establish a 
standard for observational and cross-sectional research [18, 
19]. The studies included in this review were evaluated for 
possible bias in their design, behavior, and analysis. The New 
Castle Ottawa Scale consisted of three categories, each with 
a maximum of ten stars. The methodological standard of the 
included studies was graded on a scale of one to ten (1-10) stars. 
The following algorithms were used to determine the quality 
of each study: Eight to ten stars were assigned for extremely 

Study Selection Comparability Outcome Total 
Representa-
tiveness of 
the exposed 

cohort

Selection 
of  non-
exposed 
cohort

Ascertain-
ment of 

exposure

Demonstra-
tion that 

outcome of 
interest was 
not present 
at the start 

of the study

Assessment 
of outcome  

Follow-
up long 

enough for 
outcomes to 

occur

Adequacy 
of follow up 
of cohorts

B.Tlou, 
2018 * * * * ** * * * 9

Sayinzoga, 
2016 * * * * * * 6

Bomela, 
2020 * * * * * * 6

Table 1B: Assessment of methodological quality for Cohort studies using Newcastle-Ottawa Quality Assessment Scale (N.O.S.)

Study Selection Comparability Outcome Total 
Representa-

tiveness of the 
sample

Sample size Non-respon-
dents

Ascertainment 
of the exposure 

(risk factor)

Assessment 
ofthe outcome Statistical test

Yaya, 2014 * * ** ** * * 8
Meh,2019 * * ** * ** * 8
Etuk, 2019 * * ** * * * 7
Astatikie, 
2017 * * * * ** * 7

Adanikin AI, 
2019 * * * ** * 7

Mbchu, 2017 * * * * * 6
Woldeyes, 
2018 * * * * * 6

David, 2014 * * * * * 6

Table 1 C: Assessment of methodological quality for Cross-sectional studies using Newcastle-Ottawa Quality Assessment Scale (N.O.S.)
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Table 2. Characteristics of the included studies (n =18)

Study Year Country Study Design Maternal 
Deaths Near Miss Live births Mortality 

(M.M.R.)
B.Tlou et al 2018 South Africa Cohort 212 NA 32,620 650/100,000
Bomela et al 2020 South Africa Cohort 14,892 NA 10,687,687 139.3/ 100,000
Sayinzoga et al 2016 Rwanda Cohort 1060 NA 1, 533 ,177 69.1/100,000
Yaya et al 2014 Ethiopia Cross-sectional 49 NA 11,536 425/100,000
Meh et al 2019 Nigeria cross-sectional 1561 NA 51,492 576/100,000
Etuk et al 2019 Nigeria Cross-sectional 87 305 91,724 94/100,000
Astatikie et al 2017 Ethiopia Cross-sectional 16 226 10,379 154/100,000
Adanikin AI 
et al 2019 Nigeria Cross-sectional 998 1,451 91,724 85/100, 000

Woldeyes et al 2018 Ethiopia Cross-sectional 24 138 2737 876/100,000
David et al 2014 Mozambique Cross-sectional 71 564 27,916 254/ 100,000
Mbachu et al 2017 Nigeria Cross-sectional 5 52 262 1908/100,000
Tebeu et al 2015 Cameroon Case-control 26 NA 9045 287/100,000
Olopade et al 2008 Nigeria Case-control 84 NA 8,724 963/100,000
Moyo et al 2018 Zambia Case-control 100 300 400
Godefay et al 2015 Ethiopia Case-control 62 248 310
Ngonzi et al 2016 Uganda Case-control 139 417 556
Evjen-Olsen 
et al 2008 Tanzania Case-control 45 135 180

Yego et al 2014 Kenya Case-control 150 300 450

Study Risk factors 
1

Risk factor 
2

Risk factor 
3

Risk factor 
4

Risk factor 
5

Risk factor 
6

Rissk factor 
7

Risk factor 
8

Risk factor 
9

Astatikie et 
al 2017

Maternal 
age ≥35 

years

Pregnancy 
complication

Tebeu et al 
2015

No ANC 
Visit

Olopade et 
al 2008

Maternal 
age ≥35 
years8

Grand 
multipara

Moyo et al 
2018

No formal 
education

No ANC 
Visit

Previous 
medical 

condition

Pregnancy 
complication

Delayed 
to seek 

healthcare

Grand 
multipara

Godefay et 
al 2015

Previous 
medical 

condition

Pregnancy 
complication

Ngonzi et al 
2016

No formal 
education

No ANC 
Visit

Delayed 
to seek 

healthcare

Mother 
being 

referred
Evjen-
Olsen et al 
2008

Maternal 
age ≥35 

years

No formal 
education

Husband’s 
education

Yego et al 
2014

Maternal 
age ≥35 

years

No formal 
education

Previous 
medical 

condition

Pregnancy 
complication

Mother 
being 

referred

Husband’s 
education

Table 3. Risk factors of maternal mortality
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high methodological quality, five to seven stars for good 
methodological quality, and one to four stars for acceptable 
methodological quality. As in Table 1A, the methodological 
quality of the case-control studies was assessed using the New 
Castle Ottawa Critical Appraisal Checklist for case-control 
studies [17]. The methodological quality of the included study 
was graded on a scale of one to ten (1-10) stars. Each study 
quality was determined using the following scoring algorithms: 
8–10 stars were assigned for excellent methodological quality, 
5–7 stars for good methodological quality, and 1–4 stars for 
acceptable methodological quality. Also, as in Table 1B, the 
methodological quality for the cohort studies was assessed 
using the New Castle Ottawa Critical Appraisal Checklist for 
Cohort Studies [17]. The included articles were evaluated based 
on several criteria, including representative of the exposed 
cohort, whether the study demonstrated that the outcome of 
interest was present at the start of the study, whether the groups 
were comparable except for disease presence, and follow-
up history. The methodological quality of each study was 
graded using the following algorithms: 8–10 stars indicated 
excellent methodological quality, 5–7 stars indicated good 
methodological quality, and 1–4 stars indicated acceptable 
methodological quality. Additionally, as shown in Table 1C, 
the methodological quality  of cross-sectional studies was 
evaluated using the New Castle Ottawa Critical Appraisal 
Checklist for Cross-sectional Studies [18]. The included papers 
were evaluated on the following criteria: whether the sample 
size was representative, respondents rate, ascertainment of 
exposure, whether the groups were comparable except for 
the presence of disease, whether exposure was measured in a 
standard, accurate, and reliable manner, whether the results 
were assessed in a standard, valid, and reliable way, and whether 
statistical analysis was performed using standard software and 
procedure. The methodological quality of the included study 
was graded on a one-to-ten (1-10) star scale. The following 
scoring algorithms were used to evaluate the output of each 
study: 8–10 stars indicated excellent methodological quality, 
5–7 stars indicate good methodological quality and 1–4 stars 
indicate acceptable methodological quality. 

Table 2  Present a detailed overview of the characteristics 
of the included studies. The final systematic review and meta-
analysis contained a total of 18 studies and three distinct 
research designs. Majority of the included studies (8) were 
cross-sectional, with seven being case-control and three being 

cohort. Ten of the studies included were performed in East 
Africa (four in Ethiopia and one each in Rwanda, Mozambique, 
Zambia, Uganda, Tanzania, and Kenya respectively), five from 
Aest Africa, Nigeria), two from Southern Africa (South Africa), 
and one from Central Africa (Cameroon). Furthermore, 
thirteen of the studies included data on the maternal mortality 
rate (MMR) that range from 69/100,000 in Rwanda to 
1,908/100,000 in Nigeria.

Table 3. Risked factors of maternal mortality was extracted 
from eight of the included studies that assessed risk factors 
of maternal mortality in Africa. A risk factor was selected 
for further pooled analysis from the included studies only 
when it was found to have been reported in two or more of 
the included studies as a risk factor of maternal mortality in 
Africa,with odd ratio and /or 95% confidence interval. If a risk 
factor odd ratio was not reported but the study presented data 
that could allow the odd ratio to be calculated, that risk factor 
was consider for further assessment in the current systematic 
review and meta-analysis.

Results
A total of 1,657 articles were retrieved from searching four 

electronic databases. The sum of 1,639 records were excluded 
(260 duplicates, 1,284 records were exlcluded based on title 
and abstract screening, 68 records were excluded becuase those 
studies were not conducted in Africa or among African women, 
and 27 records were excluded because those studies din’t report 
on outcome of interest to the current review). After all exclusion, 
a total of 18 studies were included into the  the systematic review 
and meta-analysis.
Maternal mortality ratio (MMR)

Using the random effect model, the pooled maternal 
mortality ratio for Africa was estimated to be 496/100,000 
(Figure 2). This review revealed a high degree of variability 
between studies using the random effect method (99.78%). 
Additionally, by removing studies from the pooled results one 
at a time and recalculating the MMR, a leave-one sensitivity 
analysis was performed to ascertain the strength of our 
findings. Based on this process, the MMR from the sensitivity 
analysis increase from 496/100,000 to 587/100,000 live births 
indicating that our finding was influenced by individual 
studies (Figure 3). 

Figure 2: Forest plot showing the pooled maternal mortality rate estimate using a random-effects model (n=13).
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A sub-group analysis by country showed that the 
magnitude of MMR in Nigeria was 723/100,000 with 
substantial heterogeneity between studies. Ethiopia had an 
MMR of 486/100,000 with high heterogeneity of 99.03%, while 
South Africa had the lowest overall MMR of 393/100,000 
(Figure 4). Finally, the overall MMR from the sub-group 
analysis by countries was 584/100,000, for Africa. With I2 of 
99.82%, which indicated that the high level of heterogeneity in 
this review was not only related to differences in methodology, 
and sample size,  of the included studies but also it was related 
to regional differences among countries.
Risk factors of maternal mortallity

Based on the current review analysis, maternal age ≥ 35 
years [OR = 2.50; 95% CI: (1.50, 4.15)], no formal education/
illiterate mother [OR = 2.30; 95% CI: (1.50, 3.52)], no history of 
ANC attendance [OR = 2.42; 95% CI: (0.43, 13.50)], pregnancy 
complication/previous pregnancy-related illness [OR = 4.47; 
95% CI: (3.03, 6.60)], delayed in seeking health care [OR = 5.12; 
95% CI: (3.14, 8.34)], mother being referred [OR = 5.60; 95% 
CI: (4.16, 7.54)], and husband's education (illiterate/primary) 

Figure 3: Forest plot showing the pooled estimate of maternal mortality rate after sensitivity analysis (n=9)

Figure 4: Forest plot for pooled maternal mortality rate by subgroup analysis (Nigeria, Ethiopia, and South Africa)

[OR = 1.32; 95% CI: (0.69, 2.53)] were identified as risk factors 
of maternal mortality. 

Three of the studies included in this review identified an 
association between maternal age ≥ 35 and maternal mortality 
rates. Ethiopia, Tanzania, and Kenya were all sites for these 
studies. The total pooled odds ratio calculation [OR = 2.50; 
95 percent confidence interval [CI]: (1.50, 4.15)] indicated that 
maternal age ≥ 35 years was associated with an increased risk 
of maternal mortality in Africa. Additionally, heterogeneity 
(I2 = 17.0 percent) between studies was observed to be less 
than 50% (Figure 5), however a disparity in the pooled odds 
ratio estimated by country was observed. Tanzania had the 
highest estimate [OR = 3.14; 95% CI: (1.33-7.44), Kenya had the 
second-highest estimate [OR = 2.88; 95% CI: (1.61-5.12)], and 
Ethiopia had the lowest estimate [OR = 1.10; 95% CI: (0.35-
3.50). Further, data on mothers with no formal education/
illiteracy was gathered from four studies that examined the 
relationship between a mother's educational status and the 
risk of maternal mortality. Tanzania, Zambia, Uganda, and 
Kenya were the locations of these studies. According to the 
current review's finding [OR = 2.30; 95 percent confidence 
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interval [CI]: (1.50, 3.52)], mothers who lack formal education 
or are illiterate face an increased risk of maternal mortality 
in Africa. A heterogeneity (I2 = 59.0%) between studies, was 
observed to be less than 75% (Figure 6). However, a disparity 
in the pooled odds ratio estimated by country was observed. 
Kenya had the highest estimate [OR = 4.34; 95 percent CI: 
(2.31-8.14)], while Tanzania had the lowest estimate [OR = 
1.28; 95 percent CI: 0.62-2.63). Non history of ANC attendance 
was also identified as a risk factor for maternal mortality. 
Three of the studies included measured the risk of maternal 
mortality due to the mother's ANC attendance history. The 
three studies on no ANC attendance history were pooled 
and further assessed for risk of maternal mortality. The 
research was carried out in Zambia, Uganda, and Cameroon. 
According to the pooled odds ratio calculation [OR = 2.42; 
95 percent confidence interval [CI]: (0.43, 13.50], mothers 
without a history of ANC attendance are at an elevated risk 
of maternal mortality in Africa. Additionally, heterogeneity 
between studies (I2 = 85.0 percent) was less than 90.0% 
(Figure 7), and a disparity in the pooled odds ratio estimate by 
country was observed. The highest estimate was in Cameroon 
[OR = 28.20; 95% confidence interval [CI]: (3.30-241.17)], 
while the lowest estimate was in Zambia [OR = 0.39; 95% 
CI: 0.11-1.33). Pregnancy complications/previous pregnancy-
related condition was identified as a risk factor maternal Mor  
Data from four included studies were pooled and analyzed 
to determine the relationship between prior pregnancy 
complications and maternal mortality rates. The studies from 
which the data for the analysis was gathered were conducted 

in Ethiopia (two), Zambia, and Kenya. According to the our 
pooled odds ratio  finding [OR = 4.47; 95% confidence interval 
[CI]: (3.03, 6.60), mothers who have had a prior pregnancy 
complication face a high risk of maternal mortality in Africa. 
Additionally, heterogeneity between studies (I2 = 46.0 percent) 
was less than 50.0 percent (Figure 8), and a disparity in the 
pooled odds ratio estimate by country was observed. Kenya had 
the highest OR estimate [OR = 6.14; 95 percent CI: (3.99-9.45), 
while Ethiopia had the lowest [OR = 2.99; 95 percent CI: 1.27-
7.02). The risk of maternal mortality associated with mothers 
delay in seeking healthcare was assessed by pooling data from 
the included studies to analyzed and determine the level of 
maternal mortality risk post on mothers who delay in seeking 
healthcare. Data for this analysis was pooled from two studies 
conducted in Zambia and Uganda. According to the pooled 
odds ratio [OR = 5.12; 95 percent confidence interval [CI]: 
(3.14, 8.34) finding, mothers who delayed in seeking healthcare 
are at an increased risk of maternal mortality in Africa (Figure 
9). Data on maternal referral were pooled from the included 
studies for this review. According to the pooled odds ratio 
estimate [OR = 5.60; 95 percent confidence interval [CI]: (4.16, 
7.54)], mothers referred from one health facility to another face 
a high risk of maternal mortality in Africa (Figure 10). Two 
studies conducted in Tanzania and Kenya reported low level 
of maternal husband as a risk factor of maternal mortality in 
Africa. Base on the present review analysis, husband education 
(illiterate or primary) is a risk factor of maternal mortality in 
Africa (see Figure 11 for detail). 

Figure 5: Forest plot showing the pooled odds ratio estimate for maternal age (n=3)

Figure 6: Forest plot showing the pooled odds ratio estimate for no formal education/illiterate mother (n=4)
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Figure 7: Forest plot showing the pooled odds ratio estimate for No A.N.C. attendance (n=3)

Figure 8: Forest plot showing the pooled odds ratio estimate for pregnancy Complication/Previous Pregnancy-related condition (n=4)

Figure 9: Forest plot showing the pooled odds ratio estimate for Delay to seek health care (n=2)

Figure 10: Forest plot showing the pooled odds ratio estimate for Mother being referred  (n=2)
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Publication bias

A funnel plot and Egger's test were used to assess publication 
bias among the studies included in the meta-analysis. Egger's 
examination revealed no evidence of publication bias (P = 
0.25), and funnel plots were symmetrical in form (Figure 12).
Discussion

Based on this systematic review and meta-analysis, Africa's 
MMR is 496/100,000 live births. This result is significantly higher 
than the WHO's approximate global MMR of 210/100,000 live 
births and considerably lower than the previously recorded 
MMR for Africa of 500/100,000 live births [4]. Recent 
improvements may have influenced Africa's MMR decline 
in the healthcare delivery systems of the majority of African 
countries. Additionally, the decline in the MMR in Africa may 
be attributed to the various interventions implemented in recent 
years in the majority of local, national, and regional settings in 
Africa, including improved quality and widespread access to 
Emergency Obstetric Care (EMOC) and a higher proportion of 
facility-based deliveries [20-23]. Maternal ≥ 35 years, age, lack 
of formal education/illiterate mother, non-attendance at ANC, 
presence of a risk condition/previous medication condition, 
pregnancy complication, Delay in seeking health care, the 

Figure 11: Forest plot showing the pooled odds ratio estimate for Husband educational level: illiterate/Primary (n=2)

mother being referred, and husband education (illiterate/
primary) were identified as risk factors for maternal mortality 
in Africa. 

We found that maternal age to be associated with increased 
maternal mortality in Africa. This finding is consistent with 
those of other studies [5,24,25], which showed a high risk 
of maternal mortality for women age ≥ 35 years.  Maternal 
aged ≥ 35 years were found to have a higher risk of maternal 
mortality than women under 35. Various factors contribute to 
this, including declining overall health in older women and a 
decrease in their health-seeking activity, both of which put 
them at greater risk of miscarriage and congenital disabilities. 
Additionally, younger women may have had husbands with a 
higher educational degree or are less averse to using modern 
health facilities, increasing their chances of receiving better 
health care than older women. In Africa, maternal mortality has 
been linked to a lack of formal education/an illiterate mother. In 
Kenya, a study revealed a significant association between mother 
illiteracy/low maternal education and the risk of maternal death 
[5]. Similarly, in Ugandans, mothers who lack formal education 
are at a higher risk of maternal mortality [26]. Based on these 
findings, additional efforts should be made to educate women 
about health. While we assessed the risk of maternal mortality in 

Figure 12: Funnel plot depicting distribution of log OR as a measure of publication bias.
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the absence of formal education, we recommend that health care 
providers conduct training sessions on health-related topics and 
childbirth readiness during antenatal visits, as each pregnancy 
is potentially complicated. No ANC attendance was identified as 
a factor that increases the odds of maternal mortality in Africa. 
This result is consistent with previous research indicating that 
inadequate prenatal care can increase the risk of maternal death 
[26-28]. Mothers who are not screened antenatal are predisposed 
to poor maternal obstetrical outcomes, as they present late in 
very critical states with complications. Women living in low-
resource environments are more likely to miss crucial prenatal 
care appointments due to healthcare access barriers. As a result, 
clinicians are urged to conduct additional health education 
activities in neighborhoods to educate women and families 
about the critical nature of ANC for expectant mothers and 
their unborn children. Our study found a strong association 
between increased maternal mortality in Africa and pregnancy 
complications/previous pregnancy-related conditions. This 
result is consistent with previous research on the associations 
between maternal mortality and pregnancy complications or 
pre-existing pregnancy-related conditions [5,29]. As a result, all 
health facilities should improve their management and referral 
practices for women who can experience complications during 
labor and childbirth. Additionally, all pregnant women who visit 
healthcare facilities should be evaluated for early identification 
and timely treatment of these conditions. Screening and 
documentation of pre-existing disease should be prioritized 
in antenatal care services, triggering exceptional follow-up of 
high-risk pregnant and delivery women to ensure maternal 
protection.

Our review found that delay in seeking healthcare by gravid 
women, increase the risk of potential maternal complication 
and  death. This result is consistent with the findings of Shah 
et al. [30], who demonstrated that delaying access to healthcare 
increases the risk of maternal death. Additionally, Cham et al. 
(2005) found that women who died of maternal causes were 
more likely to have delayed seeking prompt and appropriate 
obstetric care [31]. Delays in seeking treatment can be classified 
into two categories: delays in seeking care and delays in reaching 
a health facility. These delays may be attributed to the distance 
traveled, the lack of available transportation, or financial 
constraints. Therefore, women's empowerment projects should 
be a top priority in the majority of rural African communities. 
Maternal child health (MCH) networks in rural African regions 
should be strengthened and expanded. In Africa, being referred 
has been described as a risk factor for maternal mortality. 
Earlier research has found that mothers transferred from lower 
to higher-level health facilities are frequently in critical states, 
putting them at a high risk of death [5,26,32]. Mothers referred 
from a peripheral health facility to a higher level of care are 
typically at an increased risk of death [33]. 

Furthermore, the current study found a link between a 
husband's education and maternal mortality. Illiteracy/primary 
education status, in particular, was established as a risk factor 
for maternal death in Africa. This result is consistent with 
previous research indicating that husbands with no or limited 
educational status are at an elevated risk of maternal mortality 
[24]. Additionally, an Indian study found a strong correlation 
between a low level of education for the husband and the 
likelihood of maternal mortality [34]. In settings where the 
risk of maternal mortality is high, it is critical to understand 
the position and power of decision-makers. The significance 
of husbands' expertise may be related to the fact that husbands 

are often the decision-makers in many families in developing 
countries. They determine which health facilities can provide 
delivery services to a mother.
Strengths and limitations

Numerous strengths characterize this systematic review 
and meta-analysis. Firstly, this systematic review and meta-
analysis are the first to examine the maternal mortality ratio 
and the risk factors in Africa. Second, we followed the most 
recent Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis [35]. Third, we used a structured and broad 
search strategy that was not language-restricted. Furthermore, 
there are some drawbacks to this systematic analysis. None of 
the studies included in the examination were initially carried 
out in Northern Africa, which could have affected the overall 
results of the evaluation. Secondly, we could not quantify 
additional maternal mortality risk factors, such as place of 
delivery, religious affiliation, the quality of healthcare given, 
and household income.
Conclusion 

Despite global efforts to prevent maternal mortality, this 
review findings revealed a high MMR of 496/100,000 live 
birth for Africa. Also, among risk factors identified, mother 
being referred, delayed in seeking healthcare, and pregnancy 
complication/previous pregnancy related illness were noted 
to have higher odds toward maternal mortality. Therefore, 
healthcare professionals are reminded to regularly educate 
mothers about the importance of seeking early prenatal 
healthcare and the risk associated with delay in attending 
regular prenatal healthcare. Further, clinicians are encourage 
to carefully assess all mothers during regular prenatal visit, 
with special attention towards mothers ≥35 years, for early 
identification  and prevention of risk condition that might 
threaten the life of a mother, child or both. Clinicians are also 
reminded to be more vigilant, during the labor and delivery 
period to help identify women with complication, summon 
assistance and ensure prompt treatment and transfer when 
necessary.
Ethical approval and consent to participate 

Not applicable
Consent for publication

Not applicable.
Availability of data and materials

All data generated or analysed during this review are 
included in the manuscript.
Competing interests

The authors declare that they have no competing interests.
Funding 

The research is supported by the National Natural Science 
Foundation of China, research project (grant number 
81172680). This funding source was not involved in the design, 
data collection, testing, or analysis of the study or manuscript 
writing.
Authors' contributions 

JYL did supervision, contributed to the conceptualization, 
validation and provided the funding acquisition of  the 
manuscripted. EMK and PLB performed data curation, 
formal analysis, and contributed to the methodology and 
conceptualization of the manuscript. OB,  SJYW and JYL 



Page 12 of 12

Edwina M. Kolleh, et al.: Archives of Clinical Obstetrics and Gynecology Research. 2022; 2(1):1-12

Arch Clin Obs Gyn Res. (2022) Vol 2, Issue 1

contributed to the methodology and visualization of tthe 
manuscript. EMK and PLB wrote the original draft of the 
manuscript and all the authors review the manuscript, and 
approved its submission to a journal for publication.
References
1. World Health Organization (WHO). Maternal mortality in 

2005: Estimates developed by WHO, UNICEF, UNFPA, and the 
World Bank. Available at www. who.int=whosis=mme_ 2005.
pdf Accessed November 15, 2008.

2. Goswani A, Kasliwal MR, Lekharaj GH, Urala MS. Maternal 
mortality in a tertiary care centre in Nepal. Trop J Obstet 
Gynaecol 2004;21:168–171.

3. Maternal mortality in 2005. Geneva: WHO, UNICEF, UNFPA, 
and the World Bank, 2007.

4. WHO, UNICEF, UNFPA, estimates TWB: Trends in Maternal 
Mortality: 1990 To 2010. Geneva: WHO; 2010.

5. Yego F, D'Este C, Byles J, Williams JS, Nyongesa P. Risk factors 
for maternal mortality in a Tertiary Hospital in Kenya: a case 
control study. BMC Pregnancy Childbirth. 2014;14:38.

6. Manyeh AK, Nathan R, Nelson G. Maternal mortality in 
Ifakara Health and Demographic Surveillance System: Spatial 
patterns, trends and risk factors, 2006 - 2010. PLoS One 2018; 
13(10):e0205370.

7. Khan S, Wojdyla D, Say L, Gulmezoglu A, Van Look P. WHO 
analysis of the cause of maternal death: a systematic review. 
Lancet 2006;367:1066–1074.

8. Zimmermann A, Bernuit D, Gerlinger C, Schaefers M, Geppert 
K. Prevalence, symptoms, and management of uterine fibroids: 
an international internet-based survey of 21,746 women. B.M.C. 
Women's Health. 2012;12(1):6.

9. Yakasai I, Gaya S. Maternal and fetal outcome in patients with 
eclampsia at Murtala Muhammad Specialist Hospital Kano, 
Nigeria. Ann Afr Med. 2011;10(4):305–309.

10. Brown S. Most common women's reproductive health problems 
in the gynecology ward of the Royal Victoria Teaching Hospital, 
Banjul, The Gambia. 2011. Retrieved from http://www.smcm.
edu/gambia/documents/ sarah_brown.pdf.

11. Mpembeni RNM, Killewo JZ, Leshabari MT, et al. Use pattern of 
maternal health services and determinants of skilled care during 
delivery in Southern Tanzania: implications for achievement of 
MDG-5 targets. B.M.C. Pregnancy Childbirth. 2007;7(29):1–7.

12. Mutiso SM, Qureshi Z, Kinuthia J: Birth preparedness among 
antenatal clients. EAMJ. 2008;85(6):275–283.

13. Ozumba BC, Nwogu-Ikojo EE: Avoidable maternal mortality in 
Enugu. Nigeria Public Health. 2008;122:354–360.

14. Ahmed S, Li Q, Liu L, Tsui AO: Maternal deaths averted 
by contraceptive use: an analysis of 172 countries. Lancet 
2012;380(9837):111–125.

15. WHO: Pregnancy, Childbirth, Postpartum, and Newborn Care: 
A Guide for Essential Practice. Geneva: WHO; 2006.

16. Fotso JC, Ezeh A, Oronje R: Provision and use of maternal 
health services among urban poor women in Kenya: what do we 
know and what can we do? J Urban Health 2008;85(3):428–442.

17. Tlou B. Underlying determinants of maternal mortality in a 
rural South African population with high H.I.V. prevalence 
(2000-2014): A population-based cohort analysis. PLoS One 
2018; 13(9):e0203830.

18. GA Wells BS, D O'Connell, J Peterson, V Welch, M Losos, P 
Tugwell, <Newcastle - Ottawa Quality Assessment Scale Case 
Control And Cohort Studies. Avaialable: http://www.ohri.ca/
programs/clinical_epidemiology/nosgen.pdf

19. Modesti PA, Reboldi G, Cappuccio FP, et al. Panethnic 

differences in blood pressure in europe: a systematic review 
and meta-analysis: <Newcastle - Ottawa Quality Assessment 
Scale( Adopted For Cross Sectional Studies). PLoS One. 
2016;11(1):e0147601.

20. Doctor HV, Nkhana-Salimu S, Abdulsalam-Anibilowo M. 
Health facility delivery in sub-Saharan Africa: successes, 
challenges, and implications for the 2030 development agenda. 
BMC Public Health. 2018;18(1):765. 

21. Shija AE, Msovela J, Mboera LE. Maternal health in fifty years 
of Tanzania independence: Challenges and opportunities of 
reducing maternal mortality. Tanzan J Health Res. 2011;13(5 
Suppl 1):352-364.

22. Bakari RM, Damian DJ, Swai P, Mohamed A. Assessment of 
Availability, Utilization, and Quality of Emergency Obstetric 
Care in 2014 at Hai District, Northern Tanzania. Journal of 
Gynecology and Obstetrics. 2015;3(3):43–8.

23. Materna; mortality-WHO(World Health Organization) 
September 19, 2019.

24. Evjen-Olsen B, Hinderaker SG, Lie RT, Bergsjø P, Gasheka P, 
Kvåle G. Risk factors for maternal death in the highlands of 
rural northern Tanzania: a case-control study. BMC Public 
Health. 2008;8:52. 

25. Astatikie G, Limenih MA, Kebede M. Maternal and fetal 
outcomes of uterine rupture and factors associated with 
maternal death secondary to uterine rupture. B.M.C. Pregnancy 
Childbirth. 2017; 17(1):117.

26. Ngonzi J, Tornes YF, Mukasa PK, Salongo W, Kabakyenga 
J, Sezalio M, Wouters K, Jacqueym Y, Van Geertruyden JPet 
al. Puerperal sepsis, the leading cause of maternal deaths at 
a Tertiary University Teaching Hospital in Uganda. B.M.C. 
Pregnancy Childbirth. 2016;16(1):207.

27. Julius NW, Pat D, Benjamin LM, Paul K, Betty K, Emmanuel 
O, Noreen M. Human immunodeficiency virus and AIDS and 
other important predictors of maternal mortality in Mulago 
Hospital Complex Kampala Uganda. B.M.C. Public Health. 
2011;11:565.

28. Moyo N, Makasa M, Chola M, Musonda P. Access factors linked 
to maternal deaths in Lundazi district, Eastern Province of 
Zambia: a case-control study analyzing maternal death reviews. 
B.M.C. Pregnancy Childbirth. 2018;18(1):101.

29. Godefay H, Byass P, Graham WJ, Kinsman J, Mulugeta 
A. Risk Factors for Maternal Mortality in Rural Tigray, 
Northern Ethiopia: A Case-Control Study. PLoS One. 
2015;10(12):e0144975.

30. Shah N, Hossain N, Shoaib R, Hussain A, Gillani R, Khan 
NH. Socio-demographic characteristics and the three delays of 
maternal mortality. J Coll Physicians Surg Pak. 2009;19:95–8.

31. Cham M, Sundby J, Vangen S.' Maternal mortality in the rural 
Gambia: a qualitative study on access to emergency obstetric 
care,' Reprod Health. 2005;2:3..

32. Kongnyuy EJ, Mlava G, van den Broek N. Facility-based 
maternal death review in three districts in the central region 
of Malawi: an analysis of causes and characteristics of maternal 
deaths. Women's Health Issues. 2009;19(1):14–20. 

33. Machin D, Campbell M, Fayers P, Pinol A. Sample Size Tables 
for Clinical Studies. 2nd ed. Malden: Blackwell Science; 1997.

34. Ganatra BR, Coyaji KJ, Rao VN. Too far, too little, too late: a 
community-based case-control study of maternal mortality 
in rural west Maharashtra, India. Bull World Health Organ. 
1998;76(6):591-598.

35. Moher D, Shamseer L, Clarke M, et al. Preferred reporting items 
for systematic review and meta-analysis protocols (PRISMA-P) 
2015 statement. Syst Rev. 2015;4(1):1.


