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ABSTRACT

Objective This study aimed to assess the determinants of
accessing healthcare among reproductive-age women in
Sub-Saharan Africa (SSA).

Design, setting and analysis Cross-sectional data were
sourced from recent Demographic and Health Surveys

in 36 SSA countries. We employed mixed-effect analysis
to identify the determinants of accessing healthcare in
SSA. OR and its 95% Cl were reported for determinants
associated with accessing healthcare.

Outcome The outcome for this study was whether
accessing healthcare was a ‘big problem’ or ‘not a big
problem’. Responses to these questions were categorised
as a big problem and not a big problem.

Participants A total weighted sample of 500439
reproductive-age (15—49 years) women from each
country’s recent Demographic and Health Surveys from
2006 to 2018 were included in this study.

Results The pooled prevalence of healthcare access
among reproductive-age women in SSA was 42.56%
(95% Cl 42.43% to 42.69%). The results of the mixed-
effect analysis revealed that the determinants of
accessing healthcare were urban residence (adjusted

OR (AOR)=1.25, 95% Cl 1.34 to 1.73), ability to read and
write (AOR=1.15, 95% Cl 1.22 to 1.28), primary education
(AOR=1.08, 95% Cl 1.07 to 1.12), secondary education
and above (AOR=1.12, 95%Cl 1.10 to 1.14), husband with
primary education (AOR=1.06, 95%Cl 1.07 to 1.1.12),
husband with secondary education and above (AOR=1.22,
95%Cl 1.18 to 1.27), middle wealth index (AOR=1.43,
95% Cl 1.40 to 1.47), rich wealth index (AOR=2.19, 95% Cl
2.13 t0 2.24) and wanted pregnancy (AOR=1.27, 95%Cl
1.1910 1.29).

Conclusion Healthcare access in SSA was found

at 42.56%, which is very low even if Sustainable
Development Goal 3.8 targeted universal health coverage
for everyone so they can obtain the health services they
need. The major determinants of healthcare access
among reproductive-age women in SSA were urban
residence, higher educational level, higher wealth index
and wanted pregnancy. The findings of this study suggest

Strengths and limitations of this study

» The study included 36 Sub-Saharan African coun-
tries and each country’s Demographic and Health
Survey data set is representative of the country and
is generalisable.

» The study used mixed-effect analysis which con-
siders clustering effect in order to provide reliable
estimates.

» Incorporating a large sample size with adequate
power allows detection of the true effect of inde-
pendent variables.

» This study has its own limitation, that is, the findings
do not establish a cause and effect relationship due
to the cross-sectional nature of the data/surveys.

women with low level of education and women of low
socioeconomic status.

INTRODUCTION

Globally, 50% of people are unable to access
basic health services, as reported by the
World Bank and the WHO in 2017.! In Africa,
11 million people are in poverty as a result
of using their household income to access
essential healthcare services.” There is wide
discrepancy in accessibility and availability of
essentials in Sub-Saharan Africa (SSA) and in
Southern Asia.’

Healthcare access indicates the afford-
ability, accessibility, availability and accept-
ability of services in order to achieve the best
health outcome.” Access to maternal health
services is different among women due to
them having less land, wealth and properties
despite carrying a higher burden of labour,
which has a significant role in the society.
Also, in most situations, girls are less fed and
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Globally, women suffer from healthcare inequalities,
which lead to excess mortality in all periods of life.®
Maternal health service refers to providing health service
to women during pregnancy, childbearing and post-
partum period, and includes antenatal care visits, delivery
care and postnatal care services.” Although Sustainable
Development Goal (SDG) target 3.8 aims to provide
universal health coverage, 400million people in the
world lack access to essential health services.'” Previous
studies have provided some evidence on the factors asso-
ciated with healthcare access, including social, demo-
graphic and economic determinants such as marital
status,11 residence,12 age,l?’ lite]racy,14 education,14 wealth
index,' birth order,'® wanted pregnancy'” and women
empowerment.'®

Different empirical evidence related to healthcare
access among reproductive-age women has been explored
at the country level. Meanwhile, accessing healthcare is a
big challenge. There are limited studies that have incor-
porated all SSA countries and multicountry Demographic
and Health Survey (DHS) data sets. This study attempted
to generate new evidence by including data from all coun-
tries in SSA from 2006 to 2018.

This study aimed to identify the potential factors asso-
ciated with healthcare access among the reproductive
age group in SSA. The results will help improve coverage
of access to healthcare and to design an intervention
strategy to address issues of poor maternal health status
and outcomes.

METHODS

Data source

Data for this study were sourced from the most recent
surveys in 36 SSA countries from 2006 to 2018. The DHS
programme collects data that are comparable across low-
income and middle-income countries. The programme
designs the same manual, code, value level, variable name
and procedure in more than 90 countries across the world.
The SSA countries included in this study are listed in table 1.
Details can be found in our previously published work.""*!
The inclusion and exclusion criteria for SSA countries are
shown in figure 1. Data were collected from each country’s
survey year byears preceding the survey. The DHS collects
data on HIV/AIDS, nutrition, child health, child nutrition,
reproductive health, family planning, marriage, fertility and
mortality. Individual record files were used in this study.

A two-stage stratified sampling method was used to select
study participants. First, the enumeration area was selected
based on each country frame developed from the previous
census conducted. Second, households from each enumera-
tion area were selected. The full sampling procedure is found
elsewhere.” A total of 500439 reproductive-age women were
eligible for this study. Due to the observational nature of the
study, the Strengthening the Reporting of Observational
Studies in Epidemiology checklist was used and is provided
in online supplemental file 1.

Table 1 Pooled Demographic and Health Survey (DHS)
data from 36 Sub-Saharan African countries
Sample size
Country DHS year (500 439)
Southern region of Africa 30140
Lesotho 2014 6621
Namibia 2013 10081
Swaziland 2006/2007 4987
South Africa 2016 8514
Central region of Africa 88207
Angola 2015/2016 14379
Democratic Republic of Congo  2013/2014 18379
Congo 2011/2012 10819
Cameroon 2011 15426
Gabon 2012 8422
Sao Tome and Principe 2008/2009 2615
Chad 2014/2015 17719
Eastern region of Africa 193949
Burundi 2010 17269
Ethiopia 2016 15683
Kenya 2014 31079
Comoros 2012 5329
Madagascar 2008/2009 17375
Malawi 2015/2016 24562
Mozambique 2011 13745
Rwanda 2014/2015 13497
Tanzania 2015/2016 13266
Uganda 2011 18266
Zambia 2018 13683
Zimbabwe 2013/2014 9955
Western region of Africa 188143
Burkina Faso 2010 17087
Benin 2017 15928
Cote d’lvoire 2011 10060
Ghana 2014 9396
Gambia 2013 10233
Guinea 2018 10233
Liberia 2013 9239
Mali 2018 10519
Nigeria 2018 41821
Niger 2012 11160
Sierra Leone 2010/2011 16658
Senegal 2010/2011 15688
Togo 2013/2014 9480

Measurement of variables

Outcome variable

The outcome variable was accessibility. Most studies have
ignored travel time and transport cost when looking at
access to health facilities. In the DHS data, women were
asked whether a range of factors would be a big problem
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Figure 1 Diagrammatic representation of Sub-Saharan

African countries included in the study. DHS, Demographic
and Health Survey.

for them when accessing healthcare. We generated a

composite outcome variable using each country’s DHS

standard question. The questions included the following:

» Getting the money needed for treatment (big
problem/not a big problem).

» Distance to a healthcare facility (big problem/not a
big problem).

» Having to take transport (big problem/not a big
problem).

» Not wanting to go alone (big problem/not a big
problem).

The responses to the questions asked are ‘big problem’
and ‘not a big problem’. If a woman faces at least one
problem, access to healthcare is considered a big problem
and is coded 1 or 0 otherwise.

Explanatory variables

After reviewing different types of literature,
variables were retrieved from the DHS data set. Variables
at the individual, community and regional levels were
considered in this study. Individual-level variables include
age group, literacy level, women’s educational status,
marital status, husband’s educational status, maternal
occupation status, media exposure, wealth status, birth
order and wanted pregnancy, whereas residence was a
community-level variable and region a regional-level
variable.

12 13 17 23-25

Analytical procedure

In this study, both descriptive and inferential analyses
were done. The survey year and the number of repro-
ductive-age women in each country are presented in
the tables. The weighted number of reproductive-age
women and the weighted percentage of women for each
sociodemographic variable are presented in table 2.
Model comparison is presented in table 3. The results

of the multivariable generalised mixed-effect model are
presented to see the effect size of the association between
the outcome and the independent variables.

STATA V.14 software was used for analysis. First, each
country was given a code and then appended together
to create a single data set that represents the SSA coun-
tries. There are individual-level and community-level vari-
ables in the data set. The nature of the DHS data set is
hierarchical and needs advanced statistical techniques
to account for variability. The generalised linear mixed-
effect model was fitted. Both fixed and random estimates
were reported. For fixed-effect estimates, adjusted OR
(AOR) and its 95% CI were reported to see the effect size
of the association between healthcare access problem and
the independent variables (table 4). For random-effect
estimates, intraclass correlation and median OR were
reported (table 3). First, in the bivariable analysis, vari-
ables with a p value less than 0.2 were taken as a candidate
variable for the final model. Variables in the final model
with a p value less than 0.005 were declared as determi-
nants significantly associated with accessing healthcare in
SSA.

Patient and public involvement
There is no direct public and patient involvement in the
design and conduct of this research.

RESULTS

A total of 500439 reproductive-age women byears
preceding the survey in SSA countries were included in
this study. Of these, 193949 (38.76%) respondents were
from the eastern region of Africa and 30140 (6.02%)
respondents were from the southern region. A total of
313428 (62.63%) respondents were rural residents.
Among the respondents, 158532 (31.68) women and
124184 (37.32%) men had no formal education, and
195653 (39.10%) respondents were of poor wealth status
(table 2).

Pooled prevalence of healthcare access in SSA

The pooled prevalence of healthcare access in SSA was
42.56% (95% CI 42.43 to 42.69), with the highest rate of
healthcare access in the southern region of Africa at 49%
(95% CI 48 to 49) and the lowest rate of healthcare access
in the central region at 37% (95% CI 37 to 37). Among
the SSA countries, the highest rate of healthcare access
was from Kenya at 77% (95% CI 76 to 77) and the lowest
rate of healthcare access was from Gabon and Sao Tome
at 17% for both countries (95% CI 16 to 18 and 95% CI 15
to 18, respectively; figure 2).

Model comparison

Model comparison was done and a mixed-effect logistic
regression model was chosen over ordinary logistic regres-
sion model due to low deviance. Furthermore, the intra-
class correlation coefficient value was 12.09% (95% CI
11.17 to 13.08) and the median OR was 1.44, indicating
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Variable Category Weighted frequency

313428
187011

62.63
37.37

Rural
Urban

Residence

136519
363920

27.28
72.72

Marital status Single

Married

Maternal education No education 158532 31.68
Primary education 163734 32.72
Secondary education and above 178173 35.60

31.11
68.89

Maternal occupation No 155707
Yes 344732

Media exposed Yes 350348
No 150023

70.02
29.98

Wanted pregnancy (n=255685) No
Yes

17434
238251

6.82
93.18

that if we randomly select two women from different
clusters, women from a cluster with better healthcare
access increased by 44% as compared with women with
low healthcare access. Besides, the likelihood ratio
test was (likelihood ratio test vs logistic model: chibar2
(01)=1486.67 Prob>=chibar2=<0.001), which informed
that the mixed-effect logistic regression model (gener-
alised linear mixed effect model (GLMM)) is the better
model over the basic logistic regression model (table 3).

Determinants of accessing healthcare

In the multivariable mixed-effect logistic regression
model, region, residence, literacy level, maternal and
husband educational status, media exposure, wealth
status, and wanted pregnancy were statistically associated
with accessing healthcare in SSA.

Women living in the central, eastern and western
regions of Africa had decreased likelihood of accessing
healthcare, at 256%, 23% and 31% (AOR=0.75, 95% CI
0.71 to 0.80; AOR=0.77, 95% CI 0.73 to 0.81; AOR=0.69,
95% CI 0.65 to 0.73), respectively, as compared with
women living in the southern region. Women who reside
in urban areas are 1.25 times more likely (AOR=1.25,
95% CI 1.22 to 1.28) to access healthcare than women
living in rural areas. Women who can read and write are
1.15 times more likely (AOR=1.15,95% CI 1.08 to 1.18) to
access healthcare than women who cannot read and write.
Women with primary and secondary and above education
are 1.08 and 1.12 times more likely (AOR=1.08, 95% CI
1.07 to 1.12; AOR=1.22, 95% CI 1.10 to 1.14) to access
healthcare than women who had no formal education,

E-
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Table 3 Model comparison and random-effect results for

the final model

Standard logistic

Mixed-effect logistic
regression analysis

Parameter regression (GLMM)

LLR —144 966 —144 223

Deviance 289932 288466

ICC 12 .09 (11.17, 13.08)

LR test LR test vs logistic model:
chibar2(01)=1486.67
Prob>=chibar2=<0.001

MOR 1.44 (1.40, 1.49)

Cluster variance

0.1526 (0.1289, 0.1806)

GLMM, generalised linear mixed effect model; ICC, intraclass
correlation coefficient; LLR, log-likelihood ratio; LR test, likelihood ratio

test; MOR, median OR.

respectively. Women whose husbands had primary and
secondary and above education are 1.06 and 1.22 times
more likely (AOR=1.08, 95% CI 1.07 to 1.12; AOR=1.22,
95%CI 1.10 to 1.14) to access healthcare than women
whose husband had no formal education. The odds of
accessing healthcare among media-exposed women
increased by 15% compared with women who were
not exposed to mass media (AOR=1.08, 95% CI 1.07 to
1.12). Women below the middle and rich wealth status
are 1.43 and 2.19 times more likely (AOR=1.43, 95% CI
1.40 to 1.47; AOR=2.19, 95% CI 2.13 to 2.24) to access
healthcare than poor women, respectively. The odds of
accessing healthcare among women who wanted preg-
nancy increased by 24% compared with women who did
not want their pregnancy (table 4).

Table 4 Multivariable mixed-effect logistic regression analysis of determinants of healthcare access in Sub-Saharan Africa

Accessing healthcare

Variable Category Not a big problem Big problem COR (95% CI) AOR (95% Cl)
Region Southern Africa 14875 15265 1 1
Central Africa 34844 53365 0.66 (0.64 t0 0.68)  0.75 (0.71 to 0.80)*
Eastern Africa 91888 102061 0.84 (0.82t0 0.87)  0.77 (0.73 to 0.81)*
Western Africa 75409 112734 0.64 (0.63t0 0.66)  0.69 (0.65 to 0.73)*
Residence Rural 117457 195971 1 1
Urban 99559 87452 1.93(1.90t0 1.95)  1.25(1.22 to 1.28)*
Age group 15-24 88177 110730 1
25-34 69064 88218 0.97 (0.96 t0 0.98)  1.01 (0.98 to 1.03)
35-49 59775 84475 0.86 (0.86 t0 0.89)  0.98 (0.95 to 1.02)
Literacy level Cannot read and write 75149 136850 1 1
Can read and write 146421 141774 1.68(1.66t01.70) 1.15(1.08 to 1.18)*
Maternal education No education 55647 102858 1
Primary education 67016 96858 1.22(1.20to 1.24)  1.080 (1.07 to 1.10)*
Secondary education and above 94326 83847 1.96 (1.941t01.99) 1.12(1.10to 1.14)*
Husband’s education No education 43689 80495 1 1
(n=332753) Primary education 33628 57203 1.06 (1.04t0 1.08)  1.06 (1.04 to 1.08)*
Secondary education and above 58147 59591 1.76 (1.73 t0 1.79) 1.22 (1.18 to 1.27)"
Maternal occupation No 66261 89446 1 1
Yes 150755 193977 0.99 (0.97 to 1.00)  1.02 (0.99 to 1.03)
Wealth index Poor 62413 133240 1
Middle 39054 55985 1.46 (1.441t01.48)  1.43(1.40to 1.47)*
Rich 115549 94198 2.60 (2.57 t0 2.64)  2.19 (2.13 to 2.24)*
Media exposed Yes 52457 97566 159 (1.57to1.61) 1.15(1.13t0 1.17)*
No 164537 185811 1 1
Birth order (n=492403) 1 32718 38023 1 1
2-4 74434 95660 0.89 (0.88t0 0.91)  0.98 (0.97 to 1.02)
5+ 105803 145765 0.83 (0.82t0 0.85)  0.96 (0.94 to 1.01)
Wanted pregnancy No 52457 97 566 1 1
(n=255685) Yes 164537 185811 123 (1.19t01.27)  1.24 (1.19 to 1.29)"

*significant at alpha 0.05, **significant at alpha 0.01 and ***significant at alpha 0.001
AOR, adjusted odds ratio; COR, crude odds ratio.
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Figure 2 Forest plot of healthcare access among
reproductive-age women in Sub-Saharan Africa. DR Congo,
Democratic Republic of Congo.

DISCUSSION

This study attempted to assess the determinants of
accessing healthcare among reproductive-age women in
SSA. This study evidenced that the pooled prevalence of
healthcare access in SSA was 42.56%. The determinants
associated with accessing healthcare are place of resi-
dence, maternal education, husband’s education, wealth
index and wanted pregnancy.

The pooled prevalence of healthcare access among
reproductive-age women in SSA was 42.56% (95% CI
42.43% to 42.69%), which is consistent with Myanmar,18
South Africa®® and Tanzania.”’

This study showed that literacy level is a determinant
of healthcare access among reproductive-age women in
SSA. Women who can read and write had higher odds of
accessing healthcare compared with women who cannot
read and write. This finding is consistent with studies
conducted in other countries.'"* The possible reason
might be that women who can read and write can use
the information they get from reading for health service
utilisation.

This study revealed that women who reside in rural
settings are less likely to access healthcare compared
with women who reside in urban settings. This finding
is consistent with studies done in Saudi Arabia,? Athens,
Greece,29 USA,30 Washington,gl East Africa®® and Ethi-
opia.17 Accessing healthcare is influenced by different
infrastructures, such as roads, distance to a health facility
and transport service, as well as access to education,
economic limitations and the influence of sociocultural
behaviours where women ask permission from their
husbands before seeking healthcare.”

3

The findings also showed that maternal and husband
education is a significant determinant of healthcare
access among reproductive-age women in SSA. Women
and husbands with low-level education are less likely to
access healthcare compared with women and husbands
with higherlevel education. This finding is consistent
with studies done in Africa,34 South Africal,35 SSA,26
WHO global health survey,”® and South Asia and SSA.*
The possible reason might be that education is a basis
for everything and that educated people have better
sources of information and use the health education they
get from health institutions. Women and men of higher
educational level benefit economically compared with
uneducated women and men.*”

Wealth index is another determinant of healthcare access
among reproductive-age women in SSA. Women of better
wealth index status had higher odds of accessing healthcare
compared with the poorest women. This finding is consis-
tent with studies done in Namibia, Kenya, Nepal, India,38
Myanmar,'® East Africa,” Kenya,” Ethiopia'” and SSA.* *
The possible reason might be that wealthy women can access
healthcare because they can pay for their health services and
have increased accessibility to healthcare. Meanwhile, it is a
big problem for poor women as they are unable to pay for
health services.

This study revealed that the odds of accessing healthcare
among women who had wanted pregnancy increased by 24%
compared with women who did not want their pregnancy.
This finding is consistent with studies done in different coun-
tries, such as Tanzania,41 UK* and Ghana.?* The possible
reason might be that women with unwanted pregnancy have
a negative attitude towards maternal health service utilisa-
tion, such as Antenatal (ANC) visits, delivery and Postnatal
(PNC) services.

Living regions in Africa also had a significant effect on
healthcare access among reproductive-age women in SSA.
Women living in the central, eastern and western regions
of Africa had decreased likelihood of accessing healthcare
at 25%, 23% and 31%, respectively, compared with women
living in the southern region. This is due to the fact that the
southern region of Africa had better economic status and
health infrastructure compared with other regions.”

Strengths and limitations of this study

The study included 36 SSA countries and each coun-
try’s DHS data set is representative of the country and is
generalisable. The study used mixed-effect analysis which
considers clustering effect in order to provide reliable
estimates. Incorporating a large sample size with adequate
power allows detection of the true effect of independent
variables. This study has its own limitation, that is, the
findings do not establish a cause and effect relationship
due to the cross-sectional nature of the data/surveys.

CONCLUSION
Healthcare access in SSA was found at 42.56%, which
is very low even if SDG 3.8 targeted universal health
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coverage for everyone so they can obtain the health
services they need. The major determinants of health-
care access among reproductive-age women in SSA were
urban residence, higher educational level, higher wealth
index and wanted pregnancy. The findings of this study
suggest and recommend strengthening and improving
healthcare access for women who reside in the country-
side, women with low level of education and women of
low socioeconomic status.
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