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Abstract
Introduction Maternal mortality is one of the main causes of death for women of childbearing age in Mali, and improving 
this outcome is slow, even in regions with relatively good geographic access to care. Disparities in maternal health services 
utilization can constitute a major obstacle in the reduction of maternal mortality in Mali and indicates a lack of equity in 
the Malian health system. Literature on maternal health inequity has explored structural and individual factors influencing 
outcomes but has not examined inequities in health facility distribution within districts with moderate geographic access. 
The purpose of this article is to examine disparities in education and geographic distance and how they affect utilization of 
maternal care within the Sélingué health district, a district with moderate geographic access to care, near Bamako, Mali.
Methods We conducted a cross sectional survey with cluster sampling in the Sélingué health district. Maternal health ser-
vices characteristics and indicators were described. Association between dependent and independent variables was verified 
using Kendall’s tau-b correlation, Chi square, logistic regression with odds ratio and 95% confidence interval. Gini index 
and concentration curve were used to measure inequity.
Results Most respondents were 20 to 24 years old. Over 31% of our sample had some education, 65% completed at least 
four ANC visits, and 60.8% delivered at a health facility. Despite this evidence of healthcare access in Sélingué, disparities 
within the health district contribute to inadequate utilization among approximately 40% of the women in our sample. The 
concentration index demonstrated the impact of inequity in geographic access,
comparing women residing near and far from the referral care facility.
Conclusion Maternal health services underutilization, within a district with moderate geographic access, indicates that 
deliberate attention should be paid to addressing geographic access even in such a district.
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Abbreviations
ANC  Antenatal care
ABE  Adult based education

3-Es  Woman’s economic, education and empower-
ment status

LMICs  Low- and middle-income countries

Significance

What is known? Geographic access to care is a major fac-
tor contributing to maternal mortality, given that many 
life-saving interventions like caesarian sections and blood 
transfusions are only available at referral health facilities. In 
moderate access geographic areas, large distances to health 
facilities for some residents contribute to elevated levels of 
direct obstetric mortality.

What does this study add? The importance of ensur-
ing more evenly distributed health care facilities within 
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moderate geographic access areas should not be neglected, 
simply because these districts already have better access 
relative to low geographic access regions.

Introduction

The African continent faces some of the highest rates of 
maternal mortality in the world, and maternal mortality is 
the leading cause of death in women of reproductive age in 
Mali. The largest cause of maternal death in Mali is hemor-
rhage; hemorrhage (Mallé et al., 1994) and obstructed labor 
require immediate attention. Women with severe anemia 
cannot afford to lose much blood before they go into shock, 
as they are starting off with lower hemoglobin levels (Bra-
bin et al., 2001). After 2000, national-level estimates of the 
maternal mortality ratio began to decrease in Mali, drop-
ping from 464 to 325 deaths per 100,000 live births between 
2000 and 2018 (Cellule de Planification et de Statistique du 
Ministère de la Santé, 2018; Cellule de Planification et de 
Statistique Ministère de la Santé, 1996–2002, 2006). How-
ever, this sharp decline obscures much higher levels in more 
remote rural areas. A 2011 study showed that the maternal 
mortality ratio can be far higher in rural Mali than estimates 
based on nationally representative samples (Aa et al., 2011). 
Social-systemic factors contributing to the “neglected trag-
edy” of maternal mortality are inadequate access to care, 
under-utilization of modern healthcare services, and wom-
en’s limited decision-making power, often linked to their 
education level (Simkhada et al., 2008).

Geographic access to care is a major factor contribut-
ing to maternal mortality, given that many life-saving inter-
ventions like caesarian sections and blood transfusions are 
only available at referral health facilities. In a secondary 
analysis of census data from moderate geographic access 
areas of Tanzania, large distances to hospitals contribute to 
high levels of direct obstetric mortality. Deaths due to direct 
causes of maternal mortality were strongly related to dis-
tance from a health facility, with mortality increasing from 
111 per 100,000 live births among women who lived within 
5 km to 422 deaths per 100,000 live births among those 
women who lived more than 35 km from a hospital (Hanson 
et al., 2015). Other causes of delay relating to low-income 
or geographically remote regions can be attributed to poor 
roads, lack of available vehicles, and transportation costs 
(Babinard & Roberts, 2006). Even with coordinated trans-
portation, long distances from remote regions to a health 
facility are themselves another delay, as the distance to travel 
to a facility may take multiple hours or even days. Unlike 
antenatal care (ANC) visits, emergency care during labor 
and delivery cannot always be planned, and this delay can 
make childbirth in a facility highly unlikely. This geographic 
barrier is represented by the second delay in the three delays 

model: (1) delays on decision making, (2) delays in reaching 
health facilities, and (3) delays in receiving appropriate care 
(Barnes-Josiah et al., 1998).

The underutilization of ANC is another key factor 
impacting maternal mortality. Women in Mali typically 
do not initiate ANC visits early enough in their pregnancy. 
Furthermore, in maternal emergencies, they may not seek 
care from a health facility at all. According to a system-
atic review by Peters et al., access barriers can be identified 
in four dimensions, encompassing shortages in supply and 
demand: geographic accessibility, availability, affordability, 
and acceptability (Peters et al., 2008). For maternal mortal-
ity, factors associated with the use of ANC and delivery 
services are education, cost, quality of care, and access to 
services (Simkhada et al., 2008). These factors align with 
Peters et al.’s four dimensions of barriers to health services. 
Within this framework, this paper focuses on variations and 
equity in geographic access, in a district with moderate geo-
graphic access (compact district, close to the capital city of 
Bamako), compared to most other districts located farther 
from the capital.

Women’s decision-making power is the third key factor 
that will be discussed. Women’s autonomy increases directly 
as a function of their years of completed education and lit-
eracy, the cornerstone of sustainable development (Oyitso, 
2012). More educated women delay marriage and childbear-
ing, are more likely to use modern contraceptives, and thus 
are at less risk for pregnancy and maternal mortality (Lars-
son & Stanfors, 2014). In a large-scale randomized study 
on adults who completed an adult based education (ABE), 
there was a significant drop in infant and maternal mortality 
among women of the same wealth group compared to those 
women who had never completed ABE (Lauglo, 2001). 
There is substantial evidence indicating that education and 
female literacy allow women to make better health deci-
sions for themselves and their children, including access-
ing healthcare services such as vaccinations, contraception, 
childbirth, and postpartum care (Lauglo, 2001). Women’s 
autonomy most directly affects the first of the 3-delays 
to seeking care: delays on decision making to seek care 
(Barnes-Josiah et al., 1998).

Throughout existing systematic analyses and reviews, the 
unequal distribution of healthcare facilities throughout low 
geographic access areas of high geographic access districts 
is rarely discussed. High geographic access areas and mod-
erate geographic access areas have lower maternal mortal-
ity compared to areas with lowest geographic access (Aa 
et al., 2011). Despite this need, maternal health programs 
cannot forego efforts to improve access in assumed moderate 
geographic access areas, since the geographic distribution 
of those facilities in these regions, and women’s access to 
them, is still inequitable. Simply constructing more health 
facilities within a district may not be sufficient (Noor et al., 
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2006). Geographic access to health facilities is often over-
estimated due to the assumption that people always elect to 
go to their closest healthcare facility and that they travel in 
a straight line to that facility (Noor et al., 2006). A study in 
Kenya simulated the ease or difficulty of physical access to 
government health facilities through a GIS algorithm. Even 
within urban, high geographic access regions of Kenya, it 
was found that about four million people did not live as close 
to healthcare facilities as previously assumed (Noor et al., 
2006). Barriers such as difficult terrain, and variation in ser-
vices offered and quality of care from one facility compared 
to another illustrate that access varies more than just proxim-
ity to a facility on a map.

Gaps in education and distance from the facility are 
well documented as factors affecting ANC utilization and 
birth in healthcare facilities (Say & Raine, 2007; Simkhada 
et al., 2008). These factors are well-known, yet it is unclear 
how geographic access varies within districts, and how that 
affects maternal health equity and healthcare utilization and 
access. Sections of Mali are categorized as high, moderate, 
and low geographic access, and within these high geographic 
access locations entire districts are designated as having 
high, moderate, or low access to maternal healthcare facili-
ties. Areas are considered to have low geographic access 
largely by their population density (Ratcliffe et al., 2016). 
Districts having moderate geographic access have not been 
assessed on the disparities that exist within these area, and 
their corresponding variability of healthcare utilization.

This study examines maternal healthcare utilization 
within the Sélingué health district, a district with moder-
ate geographic access. We examine two main social deter-
minants of health services utilization: education and geo-
graphic distance from a healthcare facility. This research 
applied tools for analysis of equity in healthcare to examine 
disparities in education and geographic distance and how 
they affect access to maternal care throughout the health 
district of Sélingué.

Methods

Study Site

The study was conducted in the health district of Sélingué, 
located 145 km southwest of Bamako. A health district is 
a geographic zone defined by the Malian government to 
provide public and private integrated healthcare as well as 
supported services (laboratories, logistics, etc.). The study 
district is made up of 60 villages with a total of 91,425 
inhabitants, and it is divided into seven sub-districts. Each 
sub-district has a community health center where women 
receive their antenatal and maternal care. The one referral 
care facility, the district hospital, is staffed by one or more 

physicians, while the sub-district health centers are run by 
a center technical director, usually a nurse, with the excep-
tions of Siékorolé and Diarani, where the health center is 
run by a physician.

Sample

We conducted a cross-sectional survey with cluster sampling 
proportional to village population size at two levels for a 
total of 30 clusters. The first stage was the randomized selec-
tion of the seven sub-districts, then the random selection of 
the villages within the chosen sub-districts.

At the last stage, we conducted random sampling to select 
the families in the village that included at least one eligible 
woman. Women were eligible to participate in the study if:

• They gave voluntary, free, and informed consent to par-
ticipate in the study.

• They had given birth in the 12 months prior to the day of 
the survey, regardless of the outcome of the pregnancy, 
in accordance with the Demographic and Health Survey 
(Cellule de Planification et de Statistique du Ministère de 
la Santé, 2018).

• They had been residing in the randomly selected area for 
at least 6 months prior to the day of the survey.

The number of clusters per village depended on the popu-
lation size. Thus, villages with a relatively high population 
had more clusters than villages with a lower population. 
In total, we selected 960 households, or 33 households per 
cluster, with at least one eligible woman in each household.

Data Collection

The protocol was approved by the Institutional Review 
Board of the Johns Hopkins Bloomberg School of Public 
Health of Baltimore, and the Faculty of Medicine and Phar-
macy at the University of Sciences, Techniques and Tech-
nologies of Bamako. Physical risks to study participants 
were negligible. Overall, this was a minimal risk study that 
did not involve any administration of medications or other 
substances, medical or surgical procedures, and no biologi-
cal samples were collected. All investigators were trained in 
data collection techniques, including a module on the protec-
tion of human subjects, informed consent, and maintaining 
confidentiality. A written consent form was signed and dated 
by interviewees and the investigators.

We conducted face-to-face interviews using a ques-
tionnaire. All investigators were trained in data collection 
techniques including a module on the protection of human 
subjects, informed consent and maintaining confidentiality. 
We collected data on the age of the women, the level of 
instruction, the parity, the distance between the village and 
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the health facility, the number of ANC visits and the age of 
pregnancy at the first ANC visit.

Data was collected with Samsung Galaxy tablets, sent 
to an online server (Magpi), and extracted using Microsoft 
Excel. We established a standardized description of the char-
acteristics and indicators of maternal health service utiliza-
tion. After quality control and correction, excel spreadsheets 
were merged into a single SPSS database.

According to the Mali 2018 National Health Information 
System, 57% of the population is within 5 km of a health 
facility (Ministère de la Santé et de l’Hygiène Publique, 
2018), however, we classified geographic access areas in 
the following three categories:

• High geographic access areas: At least 75% of the popu-
lation is within 5 km of a health facility

• Moderate geographic access areas: from 50 to 74% of the 
population is within 5 km of a health facility

• Low geographic access areas: less than 50% of the popu-
lation is within 5 km of a health facility

Data Analysis

We performed an analysis between dependent and independ-
ent variables using simple and multiple logistic regression 
Chi-square tests to measure the determinants of service uti-
lization. The gross and adjusted odd ratios were calculated 
with a 95% confidence interval and a p value of 0.05% for a 
significant difference. We verified the association between 
dependent variables and independent variables that have 
more than two modalities by using Kendall’s tau-b corre-
lation. Variables that had a significant association during 
bivariate analysis were put into the model.

To measure equity in geographic access, we calculated 
the Gini index and constructed a concentration curve. The 
concentration curve presents a visual graph of inequity in 
the use of health care and compares the level of inequity 
over distance. The Gini index is a quantitative measure of 
inequity in the use of healthcare, defined as “twice the area 
between the concentration curve and the equity line, to meas-
ure the degree of inequity systematically associated with 
distance” (Wagstaff et al., 1991). These two methods are 
standard measures to estimate inequity related to a variable 
on various health indicators (Babinard & Roberts, 2006). We 
interpreted the inequity measured through the concentration 
curve and the concentration index as horizontal inequity, 
since all women were assumed to have the same maternal 
health needs, e.g. need for delivery in a referral health care 
facility, regardless of baseline characteristics (Zere et al., 
2010). While the concentration curve is a useful tool for 
graphically representing inequity, it does not quantify the 
magnitude of the inequity.

Economic status was measured using the wealth index 
model taken from the Bangladesh Demographic and Health 
Survey (Rutstein & Johnson, 2004). Geographic accessi-
bility was estimated using the index of distance between a 
women’s village of residence and local health facilities by 
using the concentration curve and the concentration index 
(distance index from place of residence to health facility). 
This index places women’s villages of residence individu-
ally on a continuous scale of relative distance. Five quintiles 
of distance were used to categorize distance of the women 
to their health facility and to measure its influence on their 
maternal health indicators. Both principal components and 
factor analysis were carried out (Hossain, 2010). The value 
of the concentration index is between − 1 and + 1. A value 
of 0 indicates that the use of health services is equitably 
distributed among socio-economic groups. The value of the 
distance index below zero indicates that women in remote 
places of residence use more health facilities than women 
in areas further from health facilities. A value above zero 
implies that women residing furthest from a facility use 
health services less than women who reside closer (Wag-
staff et al., 1991).

Results

Table 1 provides an overview of the socio-demographic 
characteristics of women of childbearing age in Sélingué. 
In Table 1, young women in the 20 to 24-year age group 
were the most represented in the sample. Three-quarters of 
women reside in villages within 5 km of a first-level health 
facility, most women in this study (60.7%) have no educa-
tion at all, and 61.0% of women have at least three children.

In both Tables 2 and 3, data indicate that women living in 
villages between 6 to 15 km from a community health facil-
ity are 50% less likely to achieve four or more ANC visits 
during pregnancy and 80% less likely to deliver in a health 
facility compared to women residing in villages located 
within 5 km of a community health facility (p < 0.001). 
Women residing in villages more than 15 km from a com-
munity health facility are 40% less likely to achieve four or 
more ANC visits throughout pregnancy and are 90% less 
likely to deliver in a community health facility, compared to 
those women residing in villages within 5 km of a first-level 
health facility (p < 0.05).

Table 2 reveals that women who started their first ANC 
visit at 4 months or less of pregnancy are five times more 
likely to have four or more ANC visits during their entire 
pregnancy, compared to women who started the first ANC 
at 5 months or more of pregnancy (p < 0.001).

Table 3 presents the odds ratio of health facility deliv-
ery with women’s education levels and distance from 
a health facility. Women with up to 6 years of primary 
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education are twice as likely to give birth in a health facil-
ity, compared to women with no education (p < 0.01). 
Women with 6 to 9 years of education are 3.3 times more 
likely to give birth in a health facility compared to those 
women with no education (p < 0.05).

Figure 1 shows that completion of four or more ANC 
visits during pregnancy is unequally distributed in favor of 
women from villages closest to a health facility. The farther 
the curve deviates from the perfect equity line, the greater 
the degree of inequity. In both Figs. 1 and 2, the concentra-
tion curve is below the equity line. Figure 2 shows that deliv-
ery in a health facility is also unequally distributed, in favor 
of women who reside in villages closest to a health facility.

Discussion

The sixth Demographic and Health Survey in Mali reports 
an increase in four or more ANC visits over the past two 
decades: from 43% of women in 2001 to 68% in 2018. 
Furthermore, considerable progress has been made for 
the percentage of live birth deliveries in a health facility, 
increasing from 38 to 67% in the same time period (Cellule 
de Planification et de Statistique du Ministère de la Santé, 
2018). Despite these improvements in healthcare utilization, 
maternal mortality remains a major cause of death among 
Malian women (Cellule de Planification et de Statistique du 
Ministère de la Santé, 2018).

The district of Sélingué is about 1.5 h away from the capi-
tol of Bamako, and there is overall moderate geographic 
access to healthcare facilities. However, even within Sélin-
gué, there is variation that has real impacts on usage of 
maternal healthcare and facilities.

Access to care and the underutilization of healthcare are 
key factors that impact maternal mortality (Simkhada et al., 
2008). Yet in the health district of Sélingué, close to the 
national capital, with moderate geographic access to health 
services, there are clear disparities within the district. As 
noted in existing studies, the unequal distribution of health-
care facilities according to geographical accessibility in 
West African regions is rarely discussed.

(Abolhallaje et al. 2014; Awoyemi et al., 2011; Chen 
et al., 2014; Umar & Bolanle, 2015). The internal disparities 

Table 1  Sociodemographic characteristics of women of childbearing 
age in Sélingué District, Mali

Sociodemographic variables n %

Age intervals (years) 1021
 15–19 247 24.2
 20–24 268 26.2
 25–29 212 20.8
 30–34 154 15.1
 35–39 103 10.1
 40–49 37 3.6

Level of education 1021
 No formal instruction 701 60.7
 Primary schooling 213 20.9
 Second level of primary school 88 8.6
 At least secondary level 19 1.9

Parity 1021
 Primiparity 199 19.5
 Second parity 197 19.3
 Multiparity 625 61.2

Geographic access
Distance from village of residence to first-

level health facility
1021

 0–5 km 749 73.4
 6–15 km 169 16.6
 > 15 km 103 10.1

Distance from nearest first-level health 
facility to referral hospital

1021

 0–5 km 219 21.4
 6–15 km 210 20.6
 > 15 km 592 58.0

Table 2  Women with at 
least four ANC visits with 
geographic accessibility and 
individual characteristics

*p < 0.05; **p < 0.01; ***p < 0.001

Characteristics N At least four ANC 
visits

% Yes OR (CI 95%)

Yes (n) No (n)

Gestational age at first ANC visit 876 656 220
 5 months and more 320 177 143 55.3 1
 4 months or less 556 479 77 86.2 5.0*** (3.627–6.965)

Distance from village to first-level 
health facility

896 666 230

 0–5 km 678 528 150 77.9 1
 6–15 km 138 85 53 61.6 0.5*** (0.309; 0.672)
 > 15 km 80 53 27 66.2 0.6* (0.339; 0.917)
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identified in this paper provide insight into why some 
women still experience poor maternal healthcare utilization 
and access, despite living in moderate geographic access 
regions of Mali. As depicted in Figs. 1, 2 and 3, the con-
centration curve demonstrates a lack of equity of access to 
delivery by healthcare facility and for women receiving four 

or more ANC visits. Gaps in education and distance from the 
facility are well documented as factors affecting ANC utili-
zation and birth in healthcare facilities (Caliskan et al., 2015; 
Larsson & Stanfors, 2014; Simkhada et al., 2008). However, 
the provided data highlights how geographic access varies 
within this moderate geographic access district, and how 
that affects maternal health equity and utilization access in 
Sélingué.

Women still face substantial barriers in the health district 
of Sélingué, despite this region having many health facili-
ties. The distribution of these health facilities is not condu-
cive to the equitable access of healthcare by all women in 
the district. A sizeable portion are still not delivering in a 
health facility or receiving ANC, and this inaccessibility is 
based on their distance from the facility, among other social 
factors.

Completion of a woman’s first ANC visit in the earli-
est stages of her pregnancy (the first 4 months) is signifi-
cantly associated with the completion of four or more ANC 

Table 3  Health facility delivery 
comparing instruction level and 
distance to first-level health 
facility

*p < 0.05; **p < 0.01; ***p < 0.001

Characteristics N Health facility delivery % Yes OR (CI 95%)

Yes (n) No (n)

Instruction level 1021
 No formal instruction 701 405 296 86.4 1
 Primary school 213 145 68 68.1 1.6** (1.113; 2.16)
 Second-level of primary school 88 84 4 68.1 1.2 (0.74; 1.99)
 At least secondary level 19 11 8 57.9 0.6 (0.25; 1.65)

Distance from village to first level of 
health facility

1021

 0–5 km 749 535 214 71.4 1
 6–15 km 169 62 107 36.7 0.2*** (0.16; 0.33)
 > 15 km 103 24 79 23.3 0.1*** (0.07; 0.19)

Fig. 1  Concentration curve of four or more ANC visits

Fig. 2  Concentration curve of delivery at health facility

Fig. 3  Concentration curve of delivery at first referral of health facil-
ity
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visits. Additionally, older pregnant women are more likely 
to complete four ANC visits. In addition to this timing, dis-
tance represents further disparity. The chance for a pregnant 
woman to have four or more prenatal visits decreases beyond 
a distance of 15 km between her home and a first-level health 
facility. As the distance between the health facility and a 
woman’s village of residence decreased, her likelihood of 
attending four ANC visits increased.

The importance of evenly distributed health care facili-
ties within moderate geographic access areas should not be 
neglected simply because they already have better access 
than low geographic access regions. The data tables dem-
onstrate that if women live in villages between 6 and 15 km 
from a community health facility, they are 50% less likely 
to achieve four or more ANC visits during pregnancy and 
80% less likely to deliver in a health facility (Tables 2, 3). 
Distributing health facilities more equally, or other efforts 
to bring care closer to women, can improve ANC services 
utilization in these more moderate geographic access areas. 
The findings reinforce that addressing utilization barriers is 
necessary in order to comply with the WHO recommenda-
tions for achievement of four or more ANC visits, facilitating 
childbirth in a health facility, and promoting equitable dis-
tribution of maternal health care and services (World Health 
Organization (WHO), 2016).

In addition to even facility distribution, attention should 
be given to gender equality and women’s unequal access to 
education. A study completed by Ahmed et al., describes a 
concept similar to the 3-delays model but called the 3-Es 
(Ahmed et al., 2010). This study recognizes a woman’s eco-
nomic, education, and empowerment status as key indica-
tors to maternal healthcare utilization (Ahmed et al., 2010). 
As supported in our data, women who are experiencing 
inequities in our education variable have lower healthcare 
service utilization (Table 3). Our data points to the larger 
socio-structural disadvantages that women face, and must be 
addressed country-wide, not only in Sélingué, to see long-
term progress in women’s maternal health. Efforts and inter-
ventions should be centered around gender equality by vir-
tue of girl’s education to improve women’s overall maternal 
health as well as increase their utilization of health services.

Attention must continue to be placed in moderate geo-
graphic access areas such as the health district of Sélingué. 
Interventions should focus on addressing the determinants of 
the usage of equitable maternal healthcare, such as the 3-Es 
and distance to health facilities. Addressing these inequi-
ties will position Mali to be capable of achieving the third 
Sustainable Development Goal: to ensure healthy lives and 
promote wellbeing for all, at all ages.

Information and Communication Technologies (ICT) 
or tele-medicine can improve the equity in health care uti-
lization in remote areas like Sélingué. (Bagayoko et al., 
2010, 2011; Bediang et al., 2011). In the comparative study 

conducted in two rural health districts in Mali, the use of 
maternal health care increased due to the utilization of tel-
emedicine (Bagayoko et al., 2011, 2014). In the context of 
the health district of Selingué, where distance constitutes 
a barrier to the use of maternal health services, telehealth 
can constitute a strategy for improving the use of services. 
However, this strategy will require the installation of infra-
structure such as internet connection, computer equipment 
and a source of energy.

Our results align with previous studies that show higher 
educational attainment as significant in influencing birth in 
a health facility (Caliskan et al., 2015; Wong et al., 2017). 
Additionally, distance beyond 5 km of a health facility was 
significantly associated with a decrease in health facility 
utilization. There are some studies that contrast with our 
findings in their analysis of inequalities in the use of mater-
nal care. In a range of low- and middle-income countries 
(LMICs), with particular attention to the low, moderate 
and high geographic access areas disparities, the associa-
tion between place of residence and receipt of early ANC 
was not consistent (Say & Raine, 2007). Some LMICs, like 
India, did not show a significant difference in ANC when 
comparing high geographic access areas and low geographic 
access areas with respect to their distance from health facil-
ity. However, it stands undisputed that antenatal care, child-
birth, and postpartum care provided by a health facility are 
key factors in preventing maternal and neonatal mortality 
(Cellule de Planification et de Statistique du Ministère de 
la Santé, 2018).

In addition to distance as a barrier to the use of mater-
nal health services, the Covid-19 pandemic has impeded 
the use of these services. (Oluoch-Aridi et al., 2020).

Study Strengths and Weaknesses

This research was conducted as a cross-sectional study with 
a retrospective survey. In this type of study design, there is 
a possibility for recall biases in our survey response sub-
jects, which may affect our results of care-seeking behav-
iors. Additionally, a selection bias may also be at play since 
women who died during pregnancy, labor, or delivery before 
the survey was conducted were not included in the analysis.

Suggestions for Further Research

More research and in-depth assessments are needed to better 
address the interactions of these social determinants, and 
their impact on improving maternal healthcare utilization.

As noted in similar studies and systematic reviews, 
some countries of similar income levels do not see as stark 
disparities as Sélingué, Mali (Say & Raine, 2007). If their 
inferences are true, possible points of additional research 
could be to articulate what allows for the mediation of 
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these disparities. Particularly, what interventions, pro-
grams, or data are necessary to ensure a more equitable 
distribution of healthcare facilities and services in mod-
erate geographic access areas. Other questions surround 
the impact of community-based transport systems and the 
construction of more referral care facilities that indirectly 
or directly impact the use of maternal health care.

During our proposal writing, we carried out an 
exchange visit to assess an obstetric emergency transpor-
tation system from villages to community health cent-
ers, operating in the Diema health district. Data analysis 
showed that the obstetric emergency transportation system 
from villages to community health centers can improve the 
use of delivery at health facilities.

Conclusion

This study analyzed the determinants of equity in the use 
of maternal health care in the Sélingué health district in 
Mali. Some studies assessed maternal health disparities 
associated with wealth index, maternal level of education, 
place of residence and administrative region (Say & Raine, 
2007), but rarely on disparities of maternal health services 
utilization associated with distance quintile in moderate 
geographic access regions.

In conclusion, our findings suggest that interventions 
and resources for gender equality and health facility access 
should be reallocated, with emphasis on their even distri-
bution within the target area. Although there is critical 
need for greater health facility coverage in low geographic 
access areas, moderate and high geographic access areas 
also face disparities due to uneven access to facilities. The 
3-Es framework points to the value of supporting gen-
der equality through social-structural changes improving 
maternal health indicators is not enough (Ahmed et al., 
2010). In achieving the Sustainable Development Goals, 
it is necessary to:

• Improve the school enrollment rate of girls in low and 
moderate geographic access areas.

• Improve the coverage rate of maternal health care while 
reducing the distance of 15 km between villages and 
health facilities, especially in moderate geographic 
access areas.

With the support of many studies, including our own find-
ings, the systemic benefits of increasing women’s educa-
tion and geographic distribution of facilities will result in 
improved maternal health and healthcare utilization, as well 
as economic mobility and thus large-scale social benefits 
(Ahmed et al., 2010).
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