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Abstract
Background  Sub-Saharan Africa suffers from the highest maternal mortality ratio (MMR) in the world, with 542 
deaths per 100,000 live births in 2017, relative to a global ratio of 211. Reducing gender-based discrimination (GBD) 
and increasing the empowerment of women and girls have recently been recognized as prerequisites for improving 
maternal health. Previous studies have shown GBD to result in low utilization of maternal health services and poorer 
quality of care. However, limited research is available on the relationship between GBD and maternal mortality in 
Sub-Saharan Africa (SSA). Therefore, the objective of this study was to assess whether GBD is associated with maternal 
mortality in SSA.

Methods  We investigated the association between self-reported GBD and maternal mortality in an ecological study. 
We used data from two surveys: the Demographic and Health Surveys (DHS) and the Afrobarometer. Data refer to 
78 sub-national regions, located in nine Sub-Saharan African countries (Benin, Malawi, Mali, Nigeria, Senegal, South 
Africa, Uganda, Zambia, and Zimbabwe). Data were analyzed using a two-level linear regression model with random 
intercept. The regression controlled for covariates at region- and country-level.

Results  The proportion of women who reported experiencing GBD varied between 0% in several regions in 
Benin, Mali, Senegal, South Africa, and Zimbabwe and 24·7% in Atacora, Benin. We identified a positive association 
between the proportion of women who reported experiencing GBD in a region in the past year and MMR (β 0.88, 
CI [0.65; 1.12]). A 1% increase in the proportion of women experiencing GBD resulted in an increase of the MMR 
by nearly two, meaning, an additional two more maternal deaths per 100,000 live births. This association was even 
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Background
Maternal mortality has declined substantially in the 
recent past, yet Sub-Saharan Africa (SSA) continues to 
suffer from the highest maternal mortality ratio (MMR) 
in the world, with 542 deaths per 100,000 live births in 
2017, relative to the global MMR of 211 [1]. In 2015, the 
United Nations General Assembly adopted the 17 Sus-
tainable Development Goals (SDGs). Target 3·1 of the 
SDGs calls for a reduction of the global MMR to less than 
70 per 100,000 live births by 2030 [2]. The main causes 
for maternal deaths are obstructed labor, hemorrhage, 
eclampsia, sepsis, and unsafe abortions [3, 4]. Most of 
these deaths could be avoided if all women had timely 
access to high quality maternal health care services [5]. 

Traditionally, strategies to reduce maternal deaths have 
focused on improving access to high quality reproductive 
health services. The Millennium Development Goals for 
instance, through target 5·B sought to improve access to 
reproductive health services [6]. However, more recently, 
reducing gender inequality and increasing the empower-
ment of women and girls have been recognized as pre-
requisites for improving maternal health [7]. Gender 
inequality is the systemic disparity in rights, opportuni-
ties, and outcomes between genders. Gender inequality is 
often driven and perpetuated by discrimination, particu-
larly gender-based discrimination [8, 9]. 

In this work, we conceptualize Gender-based dis-
crimination (GBD) as any unequal treatment that occurs 
because of a person’s gender [10, 11]. GBD can either 
hinder women’s demand for health care or health work-
ers’ supply of care. Some studies have shown GBD to be 
related to low utilization of maternal health services [12]. 
For example, due to culturally entrenched and religiously 
accepted gender roles and norms, women tend to have 
lower decision-making power, with negative effects on 
their ability to access maternal health care services [13], 
notably when the husband denies permission [5]. Simi-
larly, intimate partner violence can discourage women 
from seeking family planning services or antenatal care 
[14]. Discrimination also takes place at health facilities, 
where women may be denied family planning services 
if they come alone or if they are unmarried [15]. Male-
dominated intra-household resource allocation leads to 
a lack of resources for women to receive family planning 

services [13, 16]. More generally, GBD and unequal 
power balance between men and women are some of the 
root causes of gender inequities in physical and mental 
health outcomes, and among the most influential of the 
social determinants of health [17–20]. GBD also perme-
ates content and process of health research, participation 
in medical trials, and therefore also medical treatment. 
Finally, gender imbalances exist among health provid-
ers, where women are less present and receive lower pay-
ment [21, 22]. The first step to mitigating these unwanted 
behaviors is increasing awareness of GBD among women.

The Partnership for Maternal, Newborn, and Child 
Health (PMNCH) explicitly recognizes the need to tackle 
gender inequality operating at the broader societal level 
as a means of improving maternal health outcomes [23]. 
Many studies have assessed the relation between GBD 
and maternal health care outcomes using different mea-
sures and definitions of GBD, such as male-dominated 
intra-household resource allocation, women’s status, 
economic dependency, gender inequality, and gender 
gap [13, 15, 16, 22, 24–30]. Yet, to our knowledge, previ-
ous research has not attempted to quantify the relation-
ship between self-reported GBD and maternal mortality 
in SSA. To address this research gap, we aim to directly 
investigate whether higher levels of perceived GBD are 
associated with higher levels of maternal deaths across 
several SSA countries. More specifically, our study has 
the following objectives: (1) to map the level of self-
reported GBD and MMR in different African countries, 
(2) to examine the association between self-reported 
GBD and MMR at the regional level, and (3) to explore 
the relevance of other regional and country-level factors 
in explaining MMR.

Methods
Study design and data sources
This is an ecological study, with a cross-sectional design. 
We used data from two main periodic surveys conducted 
by networks of researchers: Demographic and Health 
Surveys (DHS) and Afrobarometer.

DHS are large-scale household surveys with an aver-
age sample size of 5,000 to 30,000 households, conducted 
across many low- and middle-income countries (LMICs) 
using standardized questionnaires [31]. Afrobarometer 

more pronounced after adjusting for region-level covariates, but did not change with the inclusion of country-level 
covariates (β 1.95, CI [1.71; 2.19]).

Conclusions  The study’s findings show that the rate of self-reported GBD is associated with maternal mortality in 
a region, even after controlling for other factors that are known to influence maternal deaths. However, our model 
does not rule out endogeneity. Further research is needed to unravel causal pathways between GBD and maternal 
mortality.
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surveys measure social, political, and economic condi-
tions in more than 30 African countries [32]. Ordinarily, 
these are measured with the help of face-to-face inter-
views in applicable local dialects with each survey round 
containing randomly selected samples of 1,200 or 2,400 
people in each country. Working with trained and skilled 
national partners ensures the quality of data collection 
[32]. 

We used data from the DHS for our outcome (depen-
dent) variable, i.e., MMR. Data from Afrobarometer 
was used for our main independent variable, i.e., GBD. 
Since DHS phase VII, the inclusion of two questions to 
exclude deaths due to an act of violence or an accident 
have improved maternal mortality estimates [33]. There-
fore, this paper utilized data from DHS phase VII, con-
ducted between 2015 and 2018 (see Appendix 1). From 
round seven (R7), Afrobarometer started to include a 
question to explore self-reported GBD of women [34]. 
Therefore, we used data from Afrobarometer R7, con-
ducted between 2016 and 2018. We decided against using 
the DHS gender-based violence module to construct our 
GBD variable since we aimed to investigate and capture 
GBD in general, not only in its overt manifestation as vio-
lence [31]. 

Both data sources provide geocoded data at the region-
level. We picked all SSA countries for which we had data 
from DHS and Afrobarometer for the mentioned time 
periods and matched the datasets at the corresponding 
geocoded regional level. That led to the following country 
selection: Benin, Malawi, Mali, Nigeria, Senegal, South 
Africa, Uganda, Zambia, and Zimbabwe. We then mod-
eled the analysis as a random intercept two-level model 
to assess further information at the region- and at the 
country-level.

Variables and measurement
Outcome variable
Our outcome variable of interest is the MMR, which 
captures the number of maternal deaths per 100,000 
live births [35]. To estimate maternal mortality, we built 
a variable from DHS using the sibling history approach 
[36]. Using a catalogue of detailed questions, this method 
asks women to name and count their sisters who died 
from maternal causes [36]. We coded this variable as con-
tinuous, differing by region of residence, and calculated it 
as follows [36]:

	
MMR = MMRate

FR
x 100,000,� (1)

	
MMRate = Number of maternal deaths

Womenyears of exposure of sisters
x1,000,� (2)

	
FR = Number of births

Womenyears of exposure of female respondents
x1,000,� (3)

where MMRate is the maternal mortality rate, and FR 
is the fertility rate. We used the DHS guide to compute 
and estimate all relevant statistics with respect to DHS-7. 
We calculated the number of births and the number of 
maternal deaths for a period of zero to six years preced-
ing the survey [37]. Women-years of exposure are the 
sum of women living in a given preceding time period, in 
our case zero to six years [36]. We generated the number 
of births out of the DHS Birth’s Recode and the number 
of maternal deaths as well as the women-years of expo-
sure out of the DHS Individual Recode [38].

Exposure variable
Our main independent (exposure) variable of interest 
is the proportion of women who reported having expe-
rienced gender-based discrimination in the past year. 
Afrobarometer asks: “In the past year, how often, if at 
all, have you personally been discriminated against or 
harassed based on […] your gender?” [34] with answer 
categories distinguishing never, once or twice, several 
times, or many times. We transformed this categorical 
variable into a binary variable (0 = never/once or twice; 
1 = several or many times.) and then used the proportion 
of women who reported having experienced GBD several 
or many times out of the full sample of women inter-
viewed in a given region as a continuous variable.

Control covariates
At both the region- and the country-levels, we con-
trolled for several covariates that have been shown to be 
associated with maternal mortality in previous analyses 
[39–46]. At the region-level we integrated the propor-
tion of women who (1) have any school education, (2) 
are assigned with a high lived poverty index (LPI), which 
measures how frequently a person goes without basic 
needs such as food, water, or medicine [47], (3) have dif-
ficulties in obtaining medical treatments in general (not 
only relating to maternity), (4) never had to pay a bribe 
to obtain medical treatments, and who (5) have access 
to a piped water system close to their place of residence. 
At the country-level, we controlled for the (6) UNAIDS’ 
estimated HIV prevalence among the total population 
of ages 15–49, (7) the WHO’s calculated current health 
expenditure per capita in US$, and (8) the adolescents’ 
fertility rate measured by the United Nations Population 
Division, which means the average number of births per 
1,000 women ages 15–19 (see Tables 1 and 2). We con-
trolled all independent variables for multicollinearity and 
found that correlation values are consistently below ± 
0·73 (>95% are below ± 0·7) (see Appendix 2). We did not 
control for median age or fertility rates, as these variables 
are captured by the outcome (dependent) variable, MMR.
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Analytical approach
To generate an initial overview, we first mapped the lev-
els of self-reported GBD and MMR in the selected 78 
regions across the nine countries at a region-level. We 
classified four subgroups for each of the two continu-
ous variables, from low, over medium-low, and medium-
high, to high levels. For self-reported GBD the subgroups 
range from ‘<3%’, over ‘3–5·6%’, ‘5·7–10%’ to ‘>10%’. We 
formed these groups tailored to the distribution of the 
values, so that every group would contain approximately 
the same number of regions. We contrasted both vari-
ables with the help of a figure showing the levels in colors 
(see Fig. 1). For instance, in Mopti, Mali, we found, based 
on the Afrobarometer data, that 1·5% of the women 
reported experiencing GBD. Mopti belongs to the lowest 
level of < 3% reported GBD and that is why Mopti is col-
ored in dark green in Fig. 1.

To examine the association between MMR and self-
reported GBD and to assess the relevance of other 
region- and country-level factors in explaining MMR, 
we conducted a random intercept two-level model 
using the continuous variable measures in a linear 
regression. Level 1 is the region of residence, which 
is nested in level 2, the country. For this analysis, we 
used data from 160,275 women from the DHS sur-
vey and from 5,928 women from the Afrobarometer 

survey, living in ni = 78 regions (level 1), nested in 
nj = 9 countries (level 2). Since this in an ecological 
analysis, the model worked with the regional proportion 
of experienced GBD (based on the Afrobarometer), and 
the data were merged at the regional level – not at the 
level of individual cases. Choosing a random-intercept 
model, we interpreted the slope, i.e., the coefficients of 
the independent variables, as fixed across all 78 regions. 
On the other hand, the intercept is random across all 
78 regions due to region- and country-specific residu-
als. Our analysis consists of four different models, each 
adjusted for more covariates. First, we conducted the 
Null Model, which only concentrates on our outcome 
variable and gives out the overall mean of the MMR 
across all regions. Then we integrated step by step our 
main independent variable of interest (Model 1), all 
region-level covariates (Model 2), and all country-level 
covariates (Model 3). By adjusting the model for inde-
pendent variables, the model produces coefficients that 
show the association between the independent variables 
and the MMR, and show the independent association of 
self-reported GBD with MMR. We conducted all analy-
ses of our random intercept two-level model in the statis-
tics software SPSS (PASW Statistics 18.0). The equation 
of the full model (Model 3) is:

Table 1  Variables, definitions, measurements, and sources
Variable Definition Measurement Data source and Date
Outcome Variable
MMR Number of maternal deaths per 100,000 live births 

during the six years preceding the survey per region
Continuous Variable DHS-VII, 2015-2018

Individual and Birth Recode
[48]

Exposure Variable (Main 
Independent Variable)
Self-reported experienc-
ing GBD

Proportion of women reporting experiencing gender-based 
discrimination in the year preceding the survey per region

Continuous Variable, 
Unit of Measure in %

Afrobarometer R7, 2016–2018
[34]

Covariates region-level
School education Proportion of women who have any kind of school 

education
Continuous Variable, 
Unit of Measure in %

DHS-VII, 2015-2018
Individual and Birth Recode
[48]

High LPI Proportion of women who are assigned with a high lived 
poverty index

Continuous Variable, 
Unit of Measure in %

Afrobarometer R7, 2016–2018
[34]

Difficulties in obtaining 
medical treatment

Proportion of women who have difficulties in obtaining 
medical treatments

Continuous Variable, 
Unit of Measure in %

Afrobarometer R7, 2016–2018
[34]

Never pay bribes for 
medical treatment

Proportion of women who never had to pay a bribe to 
obtain medical treatment

Continuous Variable, 
Unit of Measure in %

Afrobarometer R7, 2016–2018
[34]

Access to water Proportion of women who have access to a piped water 
system

Continuous Variable, 
Unit of Measure in %

Afrobarometer R7, 2016–2018
[34]

Covariates country-level
HIV Prevalence HIV Prevalence among the population of ages 15–49 Continuous Variable, 

Unit of Measure in %
UNAIDS, 2020
[49]

Health Expenditure Current health expenditure per capita Continuous Variable, 
Unit of Measure in US$

WHO, 2018
[50]

Adolescents’ Fertility Rate Average number of births per 1,000 women ages 15–19 Continuous Variable, 
Unit of Measure in %

UNPD, 2019
[51]
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yij = β 0 + β 1x1ij + β 2x2ij + β 3x3ij
+ β 4x4ij + β 5x5ij + β 6x6ij + β7x7j
+ β8x8j + β9x9j + uj + eij,

� (4)

where yij  represents the MMR outcome variable for 
region i in country j. Every x represents a predictor 
variable, β 0 is the overall mean of the MMR across all 
78 regions, β 1−9 are the described coefficients or fixed 
effects of the predictor variables on the MMR, and eij  
and uj  are the region- and country-specific residuals. 
Besides the estimates of fixed parameters as well as indi-
vidual residuals, each model produces the Akaike’s Infor-
mation Criterion (AIC). The comparison of the AIC for 
each model shows whether the inclusion of the covari-
ates improves the fit of the model or not, i.e., if the AIC 
is smaller than the AIC of the model conducted before, it 
is a fit improvement [52]. Click or tap here to enter text.

Results
Table  2 describes the full sample population and distri-
bution of the answers by variable used in the regression 
models. The majority of women (93%) did not experience 
gender discrimination in the last year, although there is 
high variance across countries and sub-regions (Fig.  1). 
Most women have no school education (72%) and don’t 
have piped water at home (54%).

The two maps in Fig. 1 provide an overview of the lev-
els of MMR and self-reported GBD across regions. They 
show that the reported experience of GBD is highest in 
Benin, Atacora (24·7%), Senegal, Tambacounda (23·0%), 
and Zambia, Northern region (18·2%). The highest 

Table 2  Descriptive statistics of regional independent variables
Study Population
(n = 160,275 
[DHS]/5,928 
[Afrobarometer)

%
Experienced gender discrimination – total 5925 100
Yes 427 7
No 5489 93
Have school education – total 160,275 100
Yes 44,893 28
No 115,382 72
High Lived Poverty Index (LPI) – total 5884 100
Yes 1024 17
No 4860 83
Obtaining medical treatment – total 5927 100
Difficult 1772 30
Easy 2080 35
No contact 2069 35
Having to pay a bribe to obtain medical treat-
ment – total

5927 100

Never 3455 58
At least once 397 7
No contact 2069 35
Have a piped water system in primary sampling 
unit/enumeration area – total

5928 100

Yes 2674 45
No 3225 54
 *Sum of counts for each variable may not add up to total due to miss-
ing data

Fig. 1  Mapped levels of MMR and reported GBD per region
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MMRs, i.e., the number of maternal deaths per 100,000 
live births, are in South Africa, Northern Cape (2079), 
Mali, Kidal (1992), and Mali, Toumbouctou (1273) (see 
Appendices 3, 4). Notably, large variations of both GBD 
and MMR were depicted among selected regions at in-
country level in SSA.

Pooling data across 78 regions, located in nine coun-
tries, the Null Model generates an overall estimate of 
417 (95% CI 310–523), indicating 417 maternal deaths 
per 100,000 live births (see Table 3). In Model 1, adjusted 
only for the main independent variable of interest, the 
coefficient of 0·88 (95% CI 0·65 − 1·12) indicates that a 
1% increase in the proportion of women reporting GBD 
results in nearly one more maternal death per 100,000 
live births. Adjusting for region-level covariates (Model 
2), we observe an even more pronounced association 
between self-reported GBD and MMR, with the coeffi-
cient standing at 1·95 (95% CI 1·71 − 2·19), and this does 
not change with the inclusion of country-level covariates 
(Model 3). In the full model (Model 3), coefficients of 
most covariates point in the expected directions, which 
are positive for LPI (4·59 (95% CI 4·45 − 4·72)), difficulty in 
obtaining medical treatment (0·42 (95% CI 0·26 − 0·58)), 
HIV prevalence (38·15 (95% CI 13·67 − 62·62)), and ado-
lescents’ fertility rate (0·92 (95% CI −2·8 − 4·64)); and neg-
ative for school education (−6·05 (95% CI −6·24-(−5·96))), 
never paying bribes for medical treatments (−1·74 (95% 
CI −1·88-(−1·58))), and health expenditure (−0·24 (95% 
CI −1·36 − 0·89)). However, the coefficient of access to 

piped water is positively associated with higher MMR 
(1·59 (95% CI 1·53 − 1·65)).

Looking at the AIC, the inclusion of the regional 
covariates improved the fit of Model 2 compared with the 
Null Model. By adding the country-level covariates, the 
AIC remained nearly the same (see Table 3).

Discussion
This is the first study to investigate the association 
between the proportion of women reporting GBD and 
MMR across several countries in SSA. Since data on 
obstetrics and MMR is usually incomplete or not rou-
tinely collected [53, 54], our work used alternative data 
sources based on surveys to monitor MMR and GBD. 
In addition, we built on standardized data collected 
across countries and regions, allowing for cross-country 
comparison.

We found a significant positive association between 
self-reported GBD and the number of maternal deaths, 
with nearly two more deaths per 1% increase in the pro-
portion of women reporting being discriminated. There 
was large variation in both self-reported GBD and MMR 
across regions within countries, which requires a better 
understanding of the underlying factors.

Several previous studies have focused on GBD in the 
context of specific aspects of maternal health, such as the 
association between gender inequality and low utiliza-
tion of maternal health services [12, 24, 26]. In fact, GBD 
is increasingly being recognized as affecting women’s 
health, by shaping resource allocation, both within and 

Table 3  Results of the two-level linear regression analysis
Null Model Model 1 - adjusted for 

main 
independent variable

Model 2- adjusted for 
covariates 
at region-level

Model 3 - adjusted for 
covariates
at country-level

Fixed 
Effects

95% 
CI

Fixed Effects 95% 
CI

Fixed Effects 95% CI Fixed Effects 95% CI

MMR 417* (310; 
523)

410* (303; 
517)

781* (597; 965) 451* (14; 889)

Reported GBD 0.88* (0.65; 
1.12)

1.95* (1.71; 2.19) 1.95* (1.71; 2.19)

School education −6.05* (−6.14; 
−5.95)

−6.05* (−6.24; 
−5.96)

High LPI 4.59* (4.45; 4.72) 4.59* (4.45; 4.72)
Difficulty in obtaining medical treatment 0.42* (0.26; 0,58) 0.42* (0.26; 0.58)
Never pay bribes for medical treatment −1.73* (−1.88; 

−1.58)
−1.74* (−1.88; 

−1.58)
Access to water 1.59* (1.53; 1,65) 1.59* (1.53; 1.65)
HIV Prevalence 38.15* (13.67; 

62.62)
Health Expenditure −0.24 (−1.36; 

0.89)
Adolescents’ Fertility Rate 0.92 (−2.8; 4.64)
Akaike’s information criterion (AIC); 
% change to null model

2217826,771 2217774,238; −0.002% 2187952,673; −1.35% 2187947,210; −1.35%

 *statistically significant at α = 0.05
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outside the household, and limiting access to health ser-
vices [55, 56]. However, our analysis is the first to show 
that self-reported GBD is independently associated with 
MMR. In our model, the effect size of self-reported GBD 
was similar or larger to that of many factors that are well-
known for their association with maternal mortality, such 
as having access to water, never having paid bribes, or the 
level of national health expenditures, even if it was con-
siderably smaller than the effect sizes of education, or 
general poverty [39, 40, 45]. 

Our findings expand the literature by identifying GBD 
as an important risk factor to MMR that is related to the 
society where women live. More well known individual 
level risk factors include women’s characteristics such as 
age (younger than 20 or older than 35), weight (under or 
over), nutritional status, anemia, comorbidities, and low 
education; pregnancy characteristics such as number of 
pregnancies, having twins, pregnancy complications, and 
size of fetus; characteristics of the event of the delivery 
such as obstructed birth, Caesarean mode of delivery, the 
absence of a health professional at birth; and low access 
to maternal care such as antenatal care or postpartum 
care [53, 57–61]. However, the experience of GBD affects 
all women in a given region, and therefore has a perva-
sive effect on women’s health. Other studies found that 
low education of the partner is also a risk factor to MMR 
[61], yet it is still an individual level risk factor. Our study 
adds a collective risk factor that affects a whole society, 
which in the context of LMICs goes beyond the lack of 
resources or poverty.

Several studies have shown a negative association 
between GBD and women’s health beyond MMR. GBD 
was found to exacerbate the burden of chronic diseases, 
as it increased substantially the risk of having at least one 
physical health condition [62]. Perceived GBD negatively 
affects not only physical but also mental health and well-
being [63, 64], while reducing access to women’s health 
care [65]. Even if women might have access to health 
care, GBD can prevent women from seeking antenatal 
and maternal health services due to gender inequalities in 
the quality of treatments [15]. GBD is expressed by wom-
en’s lower autonomy [66] and is associated with poorer 
mental and physical health and higher mortality not only 
for women, but for their children too [67]. While per-
ceived GBD is more reported among women with high 
education or high SES, this group is also more resilient to 
the negative spillover effects of GBD on health [63, 68].

Strengths and limitations
The strengths of our paper are that we showed a positive 
association between GBD and maternal mortality based 
on standardized data collected across countries and 
regions. While there is evidence on the negative asso-
ciation of GBD and women’s health, the quality of these 

studies is not high [67]. Our work fills this gap by pro-
viding high-quality evidence on the increased burden of 
GBD on maternal health, specifically on MMR. More-
over, due to the usage of data collected across regions, 
our findings allow for cross-country comparison.

Our study has several limitations. First, our main out-
come variable of regional MMR suffers from the problem 
that DHS does not ask for the residence of the women 
who died but instead assigns the maternal deaths to the 
regions the interviewed sisters live in, although the place 
of residence of the sisters (the one who died and the one 
who is interviewed) is not necessarily the same [36]. Also, 
some of our DHS estimates for the MMR differ signifi-
cantly from estimates made by the WHO, UNICEF or 
other data sources [75]. That is why, there might be dis-
crepancies between the MMR values used for our analy-
sis and preceding findings made by other researchers. For 
instance, the overall MMR in South Africa, i.e., 532, is 
outstandingly high in our model compared to other data 
sources and estimation methods (see Appendix 4) [76]. 
More realistic estimates of MMR than those made in 
this analysis could lead to different correlations between 
MMR and self-reported GBD. Second, our main inde-
pendent variable is a subjective and likely imprecise mea-
sure of experiencing GBD because the Afrobarometer 
asks only a single question to explore a woman’s experi-
ence with GBD [34]. As the understanding of GBD varies 
across countries, regions or individuals, our self-reported 
GBD variable reflects subjective realities, awareness, cul-
tural norms and expectations, with minorities underesti-
mating its frequency [77]. While there are indicators that 
measure gender equality in different fields such as edu-
cation, health, labor market and political life [77–83], no 
indicator directly measures gender discrimination. The 
prevalence, or an ‘objective’ magnitude of GBD remains 
unknown. In addition, GBD has many dimensions, and 
while the Afrobarometer self-reported GBD question is 
broad and attempts to capture the overall experience of 
GBD, it does not indicate the source or context of GBD. 
For example, if it is domestic abuse or economic depen-
dency that hinders women’s demand for health care, or 
GBD at the supply side, resulting in poor quality of care. 
More specific questions about the various dimensions of 
GBD could render refined results to support policy that 
tackles GBD. However, to our knowledge, there is no 
cross-country survey that explores the different dimen-
sions of GBD in SSA. Third, data was unavailable across 
countries for several indicators that have been previously 
found to be associated with maternal mortality, such as 
health insurance coverage, access to or the quality of 
maternal care, chronic diseases or comorbidities [26, 
84]. This means that our model does not fully account 
for all factors that influence maternal mortality, even 
though it does control for some of the most important 
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ones [39–46]. In addition, we did not include unmet 
need for family planning such as reproductive health 
services and use of contraceptives as a control variable 
because of its strong correlation with self-reported GBD 
[15, 42, 85]. It is important to note that as an ecological 
study, we found an association between proportions of 
women who reported having experienced GBD and the 
regional MMR, but we did not investigate the relation-
ship between a single woman being exposed to discrimi-
nation and the probability of her dying due to maternal 
health causes. Finally, we could not rule out endogeneity, 
as the same set of independent variables that are respon-
sible for self-reported GBD may also be responsible for 
MMR [86]. 

Policy implications and future research
Our study has important implications for both policy and 
future research. First, our findings suggest that address-
ing GBD could contribute both to reducing MMR and to 
achieving the SDGs [2]. UNICEF’s “Gender Action Plan 
2022–2025” provides an example of a high-level strategy 
that aims to address gender equality and reduce GBD 
[69]. National health strategies could follow this example 
and incorporate measures aimed at reducing GBD – not 
only because of its role in explaining maternal mortality. 
In addition, given that disrespectful maternal health care 
provision at health facilities has been widely reported in 
SSA, targeted training of health care providers on topics 
such as GBD and gender-based violence could contribute 
to improving the situation [13, 15, 16, 70]. 

Second, the findings of our study and its limitations 
point to the importance of better understanding and 
measuring the different dimensions and sources of GBD. 
While existing research has focused on associations 
between single dimensions of GBD, such as male-domi-
nated intra-household resource allocation, and maternal 
health care outcomes [13, 16], limited evidence is avail-
able on the multidimensional effects of GBD on mater-
nal health. One reason for this lack of a comprehensive 
understanding of the effects of GBD on maternal health 
is that a reliable tool for measuring the multiple dimen-
sions of GBD is currently unavailable. The development 
of a comprehensive standard questionnaire on GBD 
could potentially overcome this problem and contribute 
to a better assessment of GBD across different cultural 
and educational backgrounds.

Third, while there is a rich body of evidence on risk fac-
tors associated with maternal mortality [58, 61, 71], more 
research is needed that explores the causal pathways 
linking GBD with maternal health outcomes, including 
maternal mortality. These pathways may include exter-
nal mechanisms, such as male- dominated decision-
making spaces leading to inadequate consideration of 
women’s health needs in the development of national 

health strategies and policies; [13] or the negative impact 
of GBD on women’s education and financial resources, 
which hampers their ability to use timely and appropri-
ate health services [13, 16, 22, 27, 30]. Pathways may also 
include internal mechanisms, as women could internalize 
the symbolic societal violence generated by GBD, and as 
a consequence start to under-value their lives and limit 
their self-efficacy to take action to prevent maternal mor-
tality [72]. This may disempower women and affect how 
they perceive the value of their own lives [73, 74]. In addi-
tion, more research is needed to explore perceived GBD 
in healthcare settings, assessing the effects of undervalu-
ation and different treatment of women by health provid-
ers, and its impact on MMR. Finally, more knowledge 
could be produced on the effects of gender imbalance of 
health research and treatment guidelines and MMR [19]. 

Conclusions
In conclusion, our study found that maternal mortality 
is associated with self-reported GBD even after control-
ling for other determinants of maternal mortality. Our 
findings are important because they suggest that actions 
and measures to address GBD could help to improve 
maternal health and reduce maternal mortality. Fur-
ther research is needed to better understand the differ-
ent dimensions and sources of GBD as well as to unravel 
causal pathways between GBD and maternal health out-
comes. A better understanding of GBD is a prerequi-
site for designing effective interventions to address the 
different sources of GBD. Ultimately, addressing GBD 
is needed not only because of its detrimental effects on 
maternal health but also to achieve the broader societal 
goals of gender equality.
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