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Abstract: Maternal mortality ratios in sub-Saharan Africa remain high and worrisome. Moreover,
maternal health indicators have remained poor despite large efforts in the last two decades. This
study assesses maternal mortality patterns by age and country. The demographic and health survey
data were used for the study. Based on the results, countries with the lowest adult female mortality
rate include Senegal, Comoros, Rwanda, Mauritania, Sao Tome and Principe, Gambia, and Ethiopia.
In addition, Chad (44.7%), Niger (38.7%), the Congo Democratic Republic (34.8%), Nigeria (34.2%),
Mauritania (32.0%), Senegal (29.2%), Liberia (28.8%), Benin (27.8%), and Guinea (27.5%), respectively,
reported the highest female deaths that are pregnancy-related. Overall, Lesotho (1024; 95% CI:
731-1318), Liberia (913; 95% CI: 638-1189), Chad (860; 95% CI: 728-993), Congo Democratic Republic
(846; 95% CI: 690-1003), Sierra Leone (796; 95% CI: 632-960) and Guinea (724; 95% CI: 531-916)
had the leading pregnancy-related mortality ratio per 100,000 live births. The study found that the
patterns of death vary across different countries. There is a need for concerted efforts to reduce
pregnancy-related deaths in sub-Saharan countries.

Keywords: maternal mortality; trend; maternal health; prenatal care; sub-Saharan Africa

1. Background

Maternal mortality is a key public health concern, particularly in developing countries. In
2017, an estimated 810 women died from preventable causes associated with pregnancy and
childbirth, with 94% of all maternal mortality occurring in resource-poor settings [1]. South
Asia and sub-Saharan Africa (SSA) account for about 86% of maternal deaths worldwide [1].
SSA countries record the highest number of maternal deaths annually, with a maternal
mortality ratio (MMR) of 553 deaths per 100,000 live births, which is over 50 times higher than
the MMR for high-income countries with 11 deaths per 100,000 live births [2]. The burden of
maternal deaths in the SSA region shows the inequities in access to maternal health services
and the socioeconomic disparities between high-income and low-income countries.

The risk of maternal death remains high in low-income countries, as 1 in 45 women
die from pregnancy-related causes, compared with 1 in 5400 in high-income countries. [1,2].
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Women in the SSA region have the highest risk of maternal death at 1 in 38 [1,2]. Furthermore,
women in low-income countries have a significantly higher fertility rate than women in
high-income countries, making the risk of death due to pregnancy higher [1]. Additionally,
the risk of complications from pregnancy and delivery is higher for adolescent and young
mothers, respectively [1].

The number of maternal deaths has declined substantially worldwide in the past two
decades, with SSA countries achieving about a 39% reduction between 2000 and 2017 [2].
Despite the substantial reduction in maternal deaths in the SSA region, the current burden
remains worrisome. Research-based evidence from SSA countries shows that the highest
number of deaths occur during the antepartum, intrapartum, and postpartum periods [3].
About 31% occurs during pregnancy, 36% during childbirth or the first week, and 33%
happen between the first week and one year after termination of pregnancy [4].

Multiple studies conducted in the SSA countries have found obstetrical hemorrhage,
eclampsia, and hypertensive conditions during pregnancy to be major causes of maternal
deaths [5-7]. A recent systematic review found obstetrical hemorrhage, hypertensive conditions
during pregnancy, non-obstetric complications, and infections related to pregnancy as the main
causes of maternal deaths in SSA countries [5]. Similarly, another study reported haemorrhage
and hypertensive conditions to account for about 40% of maternal deaths [8]. Among adolescents
in low- and middle-income countries (LMICs), the main causes of maternal deaths were
obstetrical hemorrhage, hypertensive conditions during pregnancy, and infections associated
with pregnancy [9].

The Third Sustainable Development Goal (SDG 3.1) targets reduced maternal mortality
and reduces the maternal mortality ratio (MMR) to 70 deaths for every 100,000 live births by
2030 [10]. To reduce maternal mortality in SSA countries, understanding the pattern and burden
in various SSA countries is crucial. Therefore, we explore maternal mortality prevalence and
patterns in SSA countries. The findings from this study would help policymakers implement
health programs to reduce maternal mortality in SSA countries.

2. Methods
Data Source

We used 2006 to 2021, SSA countries’ Demographic and Health Surveys (DHS) data [11-13].
A multistage cluster stratified sampling strategy is used by DHS to gather data. The respondents
were divided into groups according to their geographic location, which was typically determined
by their place of residence: urban versus rural, using the stratification method. The population
was divided into first-level strata, second-level strata, etc. using a multi-level stratified approach.
Geographic location and urban or rural status were used to determine the DHS'’s two levels of
stratification. The following countries were examined in the study: Angola, Cameroon, Benin,
Congo Democratic Republic Burkina Faso, Burundi, Egypt, Eritrea, Chad, Comoros, Nigeria,
Congo, Cote d'Ivoire, Ethiopia, Gabon, Gambia, Liberia, Togo, Uganda, Guinea, Kenya, Lesotho,
Madagascar, Morocco, Mozambique, Namibia, Malawi, Mali, Niger, Rwanda, Senegal, Sierra
Leone, Sao Tome and Principe, South Africa, Tanzania, Zambia, Zimbabwe.

Since 1984, these surveys have been conducted every five years in more than 85 countries
worldwide. One key advantage of DHS is the sampling approach to data collection, which
is consistent across countries and enables results to be compared between countries. Even
though the DHS was created to supplement the demographic, family planning, and fertility
data collected by the World Fertility Surveys (WFSs) and Contraceptive Prevalence Surveys
(CPSs), it has quickly evolved into the most significant base of population investigation
for the monitoring of population health trends, particularly in areas with limited resources.
The DHS collects data on immunizations, maternal and infant mortality, domestic violence,
fertility, female genital mutilation, communicable and non-communicable diseases, nutrition,
water and sanitation, lifestyle, family planning, and other health-related issues. The DHS
is successful in gathering high-quality data by providing adequate interviewer training,
nationwide coverage, uniform data collection tools, and methodological approaches to issues
that are easy for legislators and decision-makers to understand. Using information from the
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DHS, epidemiologic studies can be conducted to determine prevalence, movements, and
disparities. Details about DHS have been reported previously [14].

3. Selection and Measurement of Variables
3.1. Outcome

e  Adult female mortality rate: the adult female mortality rate over the seven-year period
prior to the survey, expressed as a percentage of 1000 women-years of exposure.

e  Female deaths that are pregnancy-related: the percentage of all female adult deaths that
are pregnancy-related, including those from accidents or violence during pregnancy,
delivery, and the two months following delivery.

e  Pregnancy-related mortality rate: this is expressed as the number of deaths from
pregnancy in the seven years prior to the survey, per 1000 woman-years of exposure.

e  Pregnancy-related mortality ratio: the pregnancy-related mortality ratio is calculated
as the age-adjusted pregnancy-related mortality rate multiplied by 100 divided by the
age-adjusted general fertility rate, and it is expressed as the number of pregnancies
lost during the seven years prior to the survey per 100,000 live births.

e  Lifetime risk of pregnancy-related death: calculated as 1-(1-PRMR) TFR, where TFR
is the total fertility rate for the seven years prior to the survey, is the lifetime risk of
pregnancy-related death.

3.2. Explanatory Variable

The patterns of women’s mortality were disaggregated by age (years): 15-19, 2024,
25-29, 30-34, 35-39, 4044, 45-49.

3.3. Analytical Approach

With the aid of the Stata survey module (‘svy’), all sampling weights, clustering, and
stratification were taken into account. The prevalence was evaluated using percentages. An
analysis of forest plots was used to determine the variation in pregnancy-related mortality
between the countries. The weighted effect size (w*es) for each country’s prevalence in the
forest plot was also calculated. To determine how heterogeneous a country is, we used the
Q-test, which is comparable to the t-test. Using the same weights as those used in the pooling
procedure, we also calculated this as the sum of squares of the variances between the effects
in each individual study and the overall effect for all countries. With k-1 degrees of freedom,
Q has a chi-square distribution (k being the total number of countries). Our null hypothesis is
that all countries are equal. We reject the null hypothesis at the level of 5% significance. Stata
14.0 was used to conduct the analysis (StataCorp, College Station, TX, USA).

3.4. Ethical Approval and Informed Consent

Public domain datasets based on populations that had been anonymized were examined
in this study. MEASURE DHS/ICF International granted the authors permission to use the
data. The DHS Program adheres to all applicable standards for protecting respondents’ personal
information. ICF International ensures that the survey complies with the requirements of the
Human Subjects Protection Act of the US Department of Health and Human Services. Before
conducting the surveys, the DHS team received approval from the National Health Research
Ethics Committees of several countries. For this investigation, no additional authorizations
were required. Check out this link for more information on our data and ethical standards:
http://goo.gl/ny8T6X (accessed on 5 January 2023).

4. Results

Table 1 shows that the adult female mortality rate was higher among older women
aged 30 years and older across many countries. Countries with the lowest adult female
mortality rate include Senegal (1.5 per 1000 women-years of exposure), the Comoros
(1.58 per 1000 women-years of exposure), Rwanda (1.88 per 1000 women-years of exposure),
Mauritania (2.4 per 1000 women-years of exposure), Sao Tome and Principe (2.52 per
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1000 women-years of exposure), Gambia (2.72 per 1000 women-years of exposure), and
Ethiopia (2.74 per 1000 women-years of exposure). See the details below in Table 1.

Table 1. Pattern of adult female mortality rate.

Adult Female Mortality Rate

Country Survey Year Total Sample Size

15-19 2024 25-29 30-34 35-39 4044 4549 Total

Angola 2015-2016 14,379 1.99 248 2.86 3.87 4.13 5.63 241 3.04
Benin 2017-2018 15,928 245 2.23 2.32 4.02 3.82 3.9 471 3.06
Burkina Faso 2010 17,087 2.03 2.44 3.67 3.94 5.74 6.25 7.53 3.93
Burundi 2016-2017 17,269 1.92 1.77 2.46 3.27 425 6.54 74 3.24
Cameroon 2018 14,677 2.53 2.96 3.54 5.66 5.38 6.75 6.89 4.18
Chad 2014-2015 17,719 3.56 4.08 4.67 5.86 5.45 6.79 5.22 4.81
Comoros 2012 5329 0.53 1.09 1.43 2.08 2.08 3.72 2.68 1.58
Congo 2011-2012 10,819 222 3.07 4.44 7.05 6.6 11.36 10.2 5.36
Congo Democratic Republic 2013-2014 18,827 4.08 4.53 4.88 5.33 7.87 73 7.23 5.4
Cote d'Ivoire 2011-2012 10,060 2.86 3.75 4.13 8.62 8.87 11.87 11.46 6.15
Ethiopia 2016 15,683 222 2.23 2.32 3.68 2.2 3.85 4.57 2.74
Gabon 2012 8422 2.14 2.05 4.87 4.23 5.05 5.18 8.43 3.94
Gambia 2019-2020 11,865 0.93 1.55 2.24 3.27 3.57 6.27 6.25 2.72
Guinea 2012 9142 3.86 3.68 3.92 5.01 6.98 5.36 9.25 4.93
Kenya 2014 31,079 1.67 21 2.66 4.73 6.78 6.83 5 3.72
Lesotho 2014 6621 2.29 5.57 10.93 17.84 19.12 28.21 30.29 12.82
Liberia 2019-2020 8065 2.53 3.36 4.25 5.01 6 7.44 9.4 4.76
Madagascar 2008-2009 17,375 3.23 3.28 3.24 4.32 3.7 6.59 7.38 4.14
Malawi 2015-2016 24,562 1.7 3.29 4.38 5.62 6.56 9.41 9.66 4.77
Mali 2018 10,519 2.34 2.89 2.52 3.37 4.17 7.26 6.51 3.54
Mauritania 2019-2021 15,714 0.99 1.45 2.15 2.75 3.73 5.93 2.32 24
Mozambique 2011 13,745 2.38 4.78 6.4 7.07 7.45 5.44 10.71 571
Namibia 2013 10,018 1.56 2.29 471 6.74 7.71 6.47 6.44 4.53
Niger 2012 11,160 3.23 421 2.92 441 2.92 5.31 4.32 3.76
Nigeria 2018 41,821 1.59 2.39 2.52 3.25 4.01 5.35 5.86 3.18
Rwanda 2019-2020 14,634 0.82 1.21 1.32 2.09 251 2.36 5.06 1.88
Sao Tome and Principe 2008-2009 2615 1.18 21 1.51 2.65 321 4.32 6.45 2.59

Senegal 2017 16,787 0.79 0.89 1.06 2.12 1.98 2.85 2.45 15
Sierra Leone 2019 15,574 2.81 3.48 3.95 4.85 6.15 7.22 8.36 4.69
South Africa 2016 8514 1.02 3.65 448 9.82 9.13 11.39 8.32 6.34
Tanzania 2015-2016 13,266 1.27 2.32 2.78 4.67 6.35 9.67 10.82 4.37
Togo 2013-2014 9480 2.21 3.18 3.8 4.98 4.92 8.81 9.4 4.69
Uganda 2016 18,506 2.26 2.48 3.25 4.79 5 6.16 7.2 3.78
Zambia 2018 13,683 1.25 3.22 3.31 6.16 5.02 8.36 9.13 4.29
Zimbabwe 2015 9955 1.88 2.49 5.02 10.75 13.64 15.23 17.1 7.59

Figure 1 shows the total adult female mortality rate in SSA countries. Overall, Lesotho,
Zimbabwe, South Africa, Mozambique, and Cote d’Ivoire reported the leading adult female
mortality rate per 1000 women-years of exposure.
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Figure 1. Adult female mortality rate.

Figure 2 shows the lifetime risk of pregnancy-related death across sub-Saharan coun-
tries. The Congo Democratic Republic (0.06), Chad (0.06), Guinea, Liberia, Niger, and Sierra
Leone (0.04) reported the highest lifetime risk of pregnancy-related deaths, calculated as
1-(1-pregnancy-related mortality ratios (PRMR))"total fertility rate (TFR).

Life time pregnancy related death

Study I ES (95% Cl)
Central Sub-Saharan Africa

Angola (2015-16) 0.01(0.00, 0.80)
Congo (2011-12) 0.02 (0.00, 0.80)
Congo Democratic Republic (2013-14) 0.06 (0.00, 0.82)
Gabon (2012) 0.01(0.00, 0.80)
Subtotal (12 =0.00%, p = 1.00) J=> 0.02(-0.11,0.15)
Western Sub-Saharan Africa

Benin (2017-18) 0.03 (0.00, 0.80)
Burkina Faso (2010) 0.02 (0.00, 0.80)
Cameroon (2018) 0.02 (0.00, 0.80)
Chad (2014-15) . 0.06 (0.00, 0.82)
Cote dlvoire (2011-12) 0.03 (0.00, 0.81)
Gambia (2019-20) 0.01(0.00, 0.80)
Guinea (2012) 0.04 (0.00, 0.81)
Liberia (2019-20) 0.04 (0.00, 0.81)
Mali (2018) 0.03(0.00, 0.80)
Mauritania (2019-21) 0.03 (0.00, 0.80)
Niger (2012) 0.04 (0.00, 0.81)
Nigeria (2018) 0.03 (0.00, 0.81)
Sao Tome and Principe (2008-09) 0.01(0.00, 0.80)
Senegal (2017) 0.01 (0.00, 0.80)
Sierra Leone (2019) 0.04 (0.00, 0.81)
Togo (2013-14) 0.02 (0.00, 0.80)
Subtotal (12 =0.00%, p = 1.00) d> 0.02 (-0.05, 0.09)
Eastern Sub-Saharan Africa

Burundi (2016-17) 0.02 (0.00, 0.80)
Comoros (2012) 0.01(0.00, 0.80)
Ethiopia (2016) 0.02 (0.00, 0.80)
Kenya (2014) 0.01(0.00, 0.80)
Madagascar (2008-09) 0.03(0.00, 0.80)
Malawi (2015-16) 0.02 (0.00, 0.80)
Mozambique (2011) 0.03 (0.00, 080
Rwanda (2019-20) 0.01(0.00, 0.80
Tanzania (2015-16) 0.03 (0.00, 0.80)
Uganda (2016) 0.02 (0.00, 0.80
Zambia (2018) 0.01(0.00, 0.80)
Subtotal (12 =0.00%, p = 1.00) q> 0.02 (-0.06, 0.09)
Southern Sub-Saharan Africa

Lesotho (2014) 0.03(0.00, 0.81
Namibia (2013) 0.01(0.00, 0.80)
South Africa (2016) 0.01 (0.00, 0.80}
Zimbabwe (2015) 0.03 (0.00, 0.80)
Subtotal (12 = 0.00%, p = 1.00) = 0.02(-0.11,0.15)

Heterogeneity between groups: p = 1.000
Overall (I2=0.00%, p = 1.00); > 0.02 (-0.03, 0.06)

rrrrrrrriri

0.1 9.2 03 04 0506 070809 1
Proportion

Figure 2. Lifetime risk of pregnancy-related death.



Women 2023, 3

180

Table 2 shows female deaths that are pregnancy-related across sub-Saharan countries.
The results show Chad (44.7%), Niger (38.7%), the Congo Democratic Republic (34.8%),
Nigeria (34.2%), Mauritania (32.0%), Senegal (29.2%), Liberia (28.8%), Benin (27.8%), and
Guinea (27.5%), respectively, reported the highest female deaths that are pregnancy-related.

Table 2. Female deaths that are pregnancy-related.

Female Deaths That Are Pregnancy-Related

Country
15-19 20-24 25-29 30-34 35-39 40-44 45-49 Total
Angola 16.5 21.2 13.8 12.7 23.5 10.3 14.1 16.3
Benin 18.1 35 32.9 35.2 24.7 20.9 14.1 27.8
Burkina Faso 14.3 29 19.3 21 18.2 114 9 18.6
Burundi 8 23.8 41.6 36.6 27.1 17.2 1.1 244
Cameroon 16 25.1 19.3 27 15.5 18.6 2.4 19.7
Chad 50.8 45.4 55.2 45.2 37.1 32 15.2 44.7
Comoros 0 0 45.6 26.6 18.7 1 0 16.9
Congo 19.6 17.5 11.8 15.7 19.6 2.6 7.6 13.2
Congo Democratic Republic 29.2 45.7 38.6 30.1 35.8 34.9 114 34.8
Cote d'Ivoire 14.8 21.9 22.7 13.1 22 10 11.8 16.9
Ethiopia 17.4 28.7 29.3 30 244 20.3 13.7 25.1
Gabon 33.8 10.2 9.3 41 11.9 7 19 10.6
Gambia 8.6 21 26.5 27.1 19.2 15.4 0 19.1
Guinea 30.1 35.3 31.3 30.4 25.4 15.4 7.5 27.5
Kenya 6.8 21.8 27.4 13.7 12.8 7.3 4.5 14.1
Lesotho 25 14.4 15.5 6.2 10.9 0.5 4.3 9.1
Liberia 27.1 58.8 23.6 27.6 31.6 20.5 7.8 28.8
Madagascar 25.8 22.3 27.4 21.3 25.8 11 6.6 20.6
Malawi 16.2 21.2 26.4 23.6 15.8 9.8 2.6 18.4
Mali 16.6 23.5 28 28.6 33.7 18.4 6 23.7
Mauritania 27 23.1 39.3 26 45.7 23.9 38.3 32
Mozambique 24.2 21.7 17.5 9 13.4 8.5 8.8 15.1
Namibia 11.9 11.9 8.8 9.6 13.8 0.8 5.5 9.4
Niger 344 41.7 45.4 42.9 46.5 23.4 15.1 38.7
Nigeria 40.8 42.7 43.5 41.2 33 14.8 11.8 34.2
Rwanda 5.5 6.7 16.2 22.7 22.7 29 15.2 18.2
Sao Tome and Principe 0 0 7.1 129 3.3 20.6 0 6.6
Senegal 16.4 34.4 35.2 35.6 32.3 22.7 11.5 29.2
Sierra Leone 22.6 28.2 28.5 30.8 31.2 17.6 7.7 25.6
South Africa 0 9.8 13 47 8.3 10.7 13 7.8
Tanzania 21.9 28.8 35.2 12.8 19.8 21.3 10.4 20.6
Togo 17.8 25.1 20.5 11.1 14.4 9.1 13 14.3
Uganda 18.3 28.2 23.4 20 15.1 19.2 2.3 19.2
Zambia 3.5 19.9 17.2 10.3 54 3.8 11.2 10.8
Zimbabwe 20.2 31 16.2 10.7 9.7 10.6 4.5 12.2




Women 2023, 3

181

sub-Saharan Africa countries

Figure 3 shows that Chad, Niger, Congo Democratic Republic, Nigeria, Mauritania, Senegal,
Liberia, Benin, and Guinea reported the highest female deaths that are pregnancy-related.
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Figure 3. Pregnancy-related female deaths in sub-Saharan Africa 2006-2021.

Table 3 shows the pregnancy-related mortality rate and ratio. Overall, Lesotho (1024;
95% CI: 731-1318), Liberia (913; 95% CI: 638-1189), Chad (860; 95% CI: 728-993), the Congo
Democratic Republic (846; 95% CI: 690-1003), Sierra Leone (796; 95% CI: 632-960), and
Guinea (724; 95% CI: 531-916) reported the leading pregnancy-related mortality ratio per
100,000 live births.
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Table 3. Pregnancy-related mortality rate and ratio.

Pregnancy-Related Mortality Rate Pregnancy-Related
15-19 20-24 25-29 30-34 35-39 40-44 45-49 Total Mortality Ratio
Angola 0.33 0.53 0.39 0.49 0.97 0.58 0.34 0.49 239 (CI: 164-313)
Benin 0.44 0.78 0.76 1.42 0.94 0.81 0.66 0.81 433 (CI: 339-527)
Burkina Faso 0.29 0.71 0.71 0.83 1.05 0.71 0.68 0.68 341 (CI: 275-406)
Burundi 0.15 0.42 1.02 1.2 1.15 1.13 0.08 0.7 392 (CI: 312-472)
Cameroon 0.4 0.74 0.68 1.53 0.83 1.25 0.16 0.78 467 (CI: 360-573)
Chad 1.81 1.85 2.58 2.65 2.02 217 0.8 2.06 860 (CI: 728-993)
Comoros 0 0 0.65 0.55 0.39 0.04 0 0.24 172 (CIL: 60-284)

Congo 0.44 0.54 0.52 1.11 1.29 0.29 0.78 0.69 426 (CI: 274-579)
Congo Democratic Republic 1.19 2.07 1.88 1.61 2.82 2.55 0.82 1.83 846 (CI: 690-1003)
Cote d'Ivoire 0.42 0.82 0.94 1.13 1.95 1.19 1.36 1 614 (CI: 445-783)
Ethiopia 0.39 0.64 0.68 1.1 0.54 0.78 0.62 0.66 412 (CI: 273-551)
Gabon 0.72 0.21 0.45 0.17 0.6 0.36 0.16 0.41 316 (CI: 178-454)
Gambia 0.08 0.33 0.59 0.89 0.68 0.97 0 0.48 320 (CI: 231-409)
Guinea 1.16 1.3 1.23 1.52 1.77 0.82 0.69 1.25 724 (CI: 531-916)
Kenya 0.11 0.46 0.73 0.65 0.87 0.5 0.22 0.51 362 (CI: 254-471)
Lesotho 0.57 0.8 1.7 1.11 2.09 0.15 1.31 1.07 1024 (CI: 731-1318)
Liberia 0.69 1.98 1.01 1.38 1.89 1.52 0.74 1.31 913 (CI: 638-1189)
Madagascar 0.83 0.73 0.89 0.92 0.96 0.72 0.49 0.81 498 (CI: 402-594)
Malawi 0.28 0.7 1.16 1.33 1.03 0.92 0.25 0.8 497 (CI: 400-593)

Mali 0.39 0.68 0.71 0.97 1.41 1.34 0.39 0.8 373 (CI: 288-458)




Women 2023, 3 183

Table 3. Cont.

Pregnancy-Related Mortality Rate Pregnancy-Related
15-19 20-24 25-29 30-34 35-39 40-44 45-49 Total Mortality Ratio
Mauritania 0.27 0.34 0.84 0.72 1.71 141 0.89 0.76 454 (CI: 333-575)
Mozambique 0.58 1.04 1.12 0.64 1 0.46 0.95 0.83 443 (CI: 328-559)
Namibia 0.19 027 0.41 0.65 1.06 0.05 0.35 0.41 358 (CI: 222-495)
Niger 111 1.76 1.33 1.89 1.36 1.24 0.65 141 535 (CI: 425-645)
Nigeria 0.65 1.02 1.1 1.34 1.33 0.79 0.69 1 556 (CI: 484-629)
Rwanda 0.05 0.08 021 0.47 0.57 0.68 0.77 0.34 274 (CI: 197-351)
Sao Tome and Principe 0 0 0.11 0.34 0.11 0.89 0 0.18 116 (CI: 25-207)
Senegal 0.13 031 0.37 0.76 0.64 0.65 0.28 0.42 273 (CI: 201-345)
Sierra Leone 0.63 0.98 1.12 1.49 1.92 1.27 0.65 112 796 (CI: 632-960)
South Africa 0 0.36 0.58 0.46 0.76 1.22 0.11 0.47 536 (CI: 270-802)
Tanzania 0.28 0.67 0.98 0.6 1.26 2.06 113 0.87 530 (CI: 405-655)
Togo 0.39 0.8 0.78 0.55 0.71 0.8 0.13 0.62 401 (CI: 290-512)
Uganda 041 0.7 0.76 0.95 0.75 1.19 0.16 0.69 368 (CI: 301-434)
Zambia 0.04 0.64 0.57 0.63 0.27 0.32 1.02 045 278 (CI: 182-375)

Zimbabwe 0.38 0.77 0.81 1.15 1.32 1.62 0.77 0.9 651 (CI: 473-829)
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Figure 4 shows pregnancy-related mortality rate and ratio. Overall, Lesotho, Liberia, Chad,
Congo Democratic Republic, Sierra Leone and Guinea reported the highest pregnancy-related
mortality ratio per 100,000 live births.
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Figure 4. Pregnancy-related mortality ratio (maternal deaths per 100 000 live births).
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5. Discussion

The study examined the differentials in maternal mortality in SSA countries. We observed
a large variation in maternal deaths; the large variation in maternal deaths in this region is
well known and documented [3,4]. Indicating that the various strategies implemented in
health facilities across SSA countries to reduce maternal deaths and improve MMR have not
produced the desired result as MMR remains high. Additionally, the contrast between SSA
countries with the lowest and highest MMR is indicative of what remains to be done. Similarly,
a study that looked at the trends in maternal mortality in SSA reported similar results in their
estimation of maternal mortality ratios, where many countries have higher MMR than the
national average despite comprehensive interventions to address this issue [4].

In developing countries, maternal deaths can cause long-term social and economic
breakdown in a mother’s immediate family and the wider community. The death of a
mother can have a devastating impact on the livelihoods, quality of life, and survival
chances of those she leaves behind. Households experiencing a maternal death spend
roughly one-third of their income on pregnancy and child care, and funeral costs only add
to the financial burden. Without the contribution of a mother, a family may be unable to
meet basic needs such as food, shelter, and health care. In Africa, there are 985 people for
every nurse-midwife and 3324 people for every medical doctor [15]. The African region
has a shortage of maternity care providers, particularly midwives. Due to a lack of access
to health care providers, pregnant women are unable to receive antenatal care, delivery
care, or newborn care, increasing their risk of death from severe bleeding, infections, or
other complications.

We examined the possibility of age-related death. The prevalence of death was higher
among women who were 30 years and older than those aged 15 to 29 years. But a correlation
with age in our study was only evident when comparing these two age groups. It has
been hypothesized in other studies [16-18] that early (younger than 19) and late (above 35)
pregnancy are risk factors for pregnancy-related maternal mortality, but we were not able to
confirm this in our data. For women who are in their teens, their reproductive system may
not be fully developed to withstand the physiological changes associated with pregnancy.
Often, this age group is not psychologically, socially, or financially mature enough to make
decisions concerning their health. On the other hand, women who are 35 years of age and
older are at high risk of complications of pregnancy due to chronic health conditions; these
health conditions expose women, particularly those aged 35 and older to a higher risk of
an adverse outcome.

A notable finding from this study is the high prevalence of pregnancy-related maternal
mortality among the study population. Women who were less than 30 years old in most
of SSA countries had a higher prevalence of pregnancy-related death than women who
were 30 years and older, though this pattern was not consistent across countries. It is well
known that older women are at increased risk of maternal death. The low mortality rate
among younger women less than 30 years old in some countries could be attributed to
data limitations. The number of maternal deaths within each five-year age group on which
these estimates are based was very small for some countries, making it difficult to reach
clear conclusions and broaden uncertainty estimates. Another potential reason could be the
under-reporting of maternal deaths in young women (<30 years); underreporting maternal
deaths is well known in SSA [19,20] and is greater for young women than for other age
groups [15]. Based on the country studied with low mortality rate in this study, maternal
deaths among young women may be under-reported because of undisclosed pregnancies
or fatalities linked to unsafe abortions. Further studies are needed to understand the factors
that influence these different patterns.

Hemorrhage has been reported to be the leading cause of maternal death, accounting
for more than one-quarter of all deaths. A similar proportion of maternal deaths were
caused by pre-existing medical conditions that were exacerbated by pregnancy. A sig-
nificant number of deaths are caused by hypertensive pregnancy disorders, particularly
eclampsia, as well as sepsis, embolism, and complications from unsafe abortion [5,21]. The
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high maternal deaths observed in this study could be attributable to a lack of resources to
provide quality maternal health care, as well as patient-related factors such as affordability
and acceptability of maternal health services, which are common issues in SSA.

Despite established interventions to prevent and treat direct causes of maternal death,
such as active management of the third stage of labor, the proportion of hemorrhage and
hypertension deaths among pregnant women, especially in sub-Saharan countries, remains
high. The proportion of maternal deaths caused by indirect causes has also continued to
rise, and the perceived and technical quality of health care services provided is becoming
increasingly important in the fight against maternal mortality, given the implications for
both demand for and supply of services [22,23]. Our study observed that the pregnancy-
related maternal mortality ratio was higher in western and southern sub-Saharan countries,
with Lesotho, Liberia, Chad, Sierra Leone, Guinea, Zimbabwe, Cote d'Ivoire, Nigeria, South
Africa, Niger, and Tanzania having the highest pregnancy-related maternal mortality ratios,
in descending order. Sao Tome and Principe and Comoros have the lowest pregnancy-
related maternal mortality ratios among the study countries. Differences in socioeconomic,
demographic, and environmental characteristics across SSA may account for differences in
maternal fatalities and MMR.

Although maternal mortality relating to pregnancy complications has not been drastically
reduced in the sub-Saharan region. It is therefore necessary to affirm the submission by Batist,
2019, that maternal mortality is a human rights issue because the vast majority of maternal
deaths in the sub-Saharan region are from pregnancy-related complications, which result from
the region’s inequitable and oppressive conditions. He further submitted that, through an
examination of the intersecting social determinants of gender, economics, and education in the
regional context, maternal mortality in sub-Saharan Africa is a violation of human rights [24].
Therefore, to effectively alleviate this systemic global health burden and promote human
flourishing, maternal mortality should be structured and recognized as a fundamental human
rights issue.

6. Strength and Limitation

We looked for plausible comparisons using large national datasets. The ability to
combine multiple countries is a significant advantage. This research can be used as a
scorecard for various countries to show how well their healthcare systems fare in terms
of female reproductive health issues. A call to strengthen current programs relating to
appropriate reproductive and sexual health care and practices may result from this, as well
as more coordinated efforts, new policies, and programs. The findings of this study should
prompt further research into pregnancy-related deaths in settings with scarce resources.
Nevertheless, we gathered information from various countries at various times using a
cross-sectional study. It might have potential influences on the socioeconomic state of
each nation that are related to the variables of the study. Political climate, the expansion
of medical facilities, and governmental health policies are just a few of the factors that
could result in a different capture of socioeconomic conditions over time in each country.
This may result in sampling bias. Additionally, other causes of maternal mortality in
sub-Saharan Africa were not explored in this study. Future studies of maternal mortality
should explore the contribution of socioeconomic factors influencing maternal deaths and
identify specific causes of maternal deaths overall in the region.

7. Conclusions

Sub-Saharan African countries continue to experience unacceptably high risks of
maternal deaths, indicating that a number of unaddressed challenges still exist, including
sociodemographic and health care delivery. The persisting variation in maternal deaths
in this region suggests a greater emphasis on improving the quality of care. These high
rates of maternal deaths are a significant challenge for health systems, as they point to
significant inequities in access to quality obstetric care. High-quality obstetric care is crucial
to addressing the high levels of maternal deaths in this region. Universal health coverage
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services also need to be improved throughout SSA to reduce maternal mortality. At the
same time, addressing the underlying social determinants of health, such as socio-economic
status and disadvantaged communities and rural areas, is crucial to reducing maternal
deaths since they are linked to health conditions that result in maternal morbidity and
mortality. Additionally, policies and interventions that are aimed at reducing maternal
morbidity and deaths need to be revised for better and more effective maternal health
services in SSA. Women should be informed about the importance of maternal care and
planned births at health facilities. The government and stakeholders in SSA countries
should further enhance their policies in order to reduce maternal deaths and MMR by
establishing and implementing strategies to improve maternal health.
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