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Abstract

Background: Globally, Human Immunodeficiency Virus (HIV) that causes Acquired Immunodeficiency Syndrome
(AIDS) remains a public health problem with a higher burden in sub-Saharan African countries. Though the cover-
age is low in sub-Saharan Africa (SSA), comprehensive knowledge about HIV is vital for preventing and controlling
the transmission of the virus. Women's decision-making power is significantly linked with the knowledge and use of
healthcare services. However, there is no available evidence on women'’s decision-making capacity and comprehen-
sive knowledge of HIV. Therefore, this study investigated the association between women's decision-making capacity
within households and comprehensive knowledge of HIV/AIDS in SSA.

Methods: We derived data from the 2010 to 2020 Demographic and Health Surveys of 23 sub-Saharan African
countries for the analysis. Using Stata version 14, both bivariate logistic regression and multivariate multilevel logistic
regression analyses were used to examine the association between women’s decision-making capacity and compre-
hensive knowledge of HIV/AIDS at p <0.05. Results were reported using adjusted odds ratios (@OR) with their respec-
tive 95% confidence interval (Cl).

Results: The pooled results show that comprehensive HIV/AIDS knowledge among married women in the studied
countries was 35.5%, from 18.3% in Chad to 77.1% in Rwanda. Regarding sub-regional distribution, comprehensive
knowledge of HIV/AIDS in Southern Africa was 73.2%, followed by East Africa (52.4%), West Africa (43.6%), and Central
Africa (35.5%). The study showed higher odds of comprehensive knowledge of HIV/AIDS among married women
who had decision making power (yes-aOR=1.20, 95% Cl; 1.16-1.25) compared to those who had no decision-making
power. Age, women and partner’s level of education, place of residence, exposure to media, HIV testing status, com-
munity socio-economic status, parity, religion, and distance to health facilities also had significant association with
comprehensive HIV/AIDS knowledge.

Conclusions: Comprehensive knowledge of HIV/AIDS in SSA is low but varies per country. Married women with
decision-making capacity were more likely to have comprehensive knowledge of HIV compared to those with no
decision-making capacity. Therefore, comprehensive knowledge of HIV/AIDS can be increased through enhanc-
ing women's decision-making capacities, strengthening employment opportunities, socioeconomic capacities and
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creating awareness through media. Moreover, improving access to health care facilities working closely with religious
leaders, can be considered to increase coverage of comprehensive knowledge of HIV among married women in SSA.

Keywords: Women's decision-making, Knowledge of HIV, Sub-Saharan Africa, DHS, Global health

Background

Globally, Human Immunodeficiency Virus (HIV) caus-
ing Acquired Immune Deficiency Syndrome (AIDS)
continues as a serious public health problem, with a dis-
proportionate burden in sub-Saharan African countries
[1-5]. Since 2000, there has been a notable reduction
in new infections due to mother-to-child transmission
through resource allocation, intensive global determina-
tion, and strong political commitment and leadership at
the country level [6]. Worldwide, since the beginning of
the epidemic (1981), approximately 76 million people
have been infected [1], about 37.9 million people are liv-
ing with HIV/AIDS (PLWHA), and still about 1.7 million
new infections are reported per year [1-4]. HIV is a lead-
ing cause of death worldwide and a leading cause of death
globally among women of reproductive age [1, 5]. Around
5,000 new HIV infections per day are reported [4], and
approximately 61% of these new infections occur in sub-
Saharan Africa (SSA) [4]. AIDS-related illnesses are a
leading cause of death among 15-49-year-old females
globally (hundred thousand) [7, 8]. Globally, there are
almost 870 000 new HIV infections among women and
girls every year [8], and girls and women account for
more than half of the PLWHA [8].

Ending AIDS by 2030 requires addressing and enhanc-
ing girls’ and women’s HIV/AIDS prevention roles by
putting them at the center of the response [8]. In 2016,
the United Nations General Assembly stated Political
Declaration on Ending AIDS. It ensures universal access
to quality healthcare, affordable and comprehensive sex-
ual and reproductive health care and HIV services, infor-
mation, and life-saving commodities for women [8].

Women are more at risk of getting infected with HIV
because of many factors, including biological factors,
intimate partner violence, and poor health systems such
as poor access to sexual and reproductive health and lim-
ited employment opportunities [8]. For example, in high
HIV prevalence settings, women experiencing intimate
partner violence are 50% more likely to have acquired
HIV than women who have not experienced violence [8].

Comprehensive knowledge about HIV/AIDS is essen-
tial to dramatically reduce the transmission of HIV virus
since it allows people to have and implement correct
information about sexual transmission of HIV and pre-
vention methods [9]. It enables people to be aware of
their HIV status and facilitate treatment, care, and sup-
port for PLWHA [9]. Despite efforts, the coverage of

comprehensive knowledge of HIV/AIDS in SSA is still
low [9-11]. For example, studies in Uganda [10] and
Ghana [11] show that coverage of comprehensive knowl-
edge of HIV was 51.9% and 59% respectively.

Several evidence show that socio-demographic, eco-
nomic, and attitude-related factors influence compre-
hensive knowledge of HIV/AIDS [9-14]. Women’s
decision-making capacity has shown to improve knowl-
edge and access to health services [15, 16], including HIV
testing [17-19]. However, there is a lack of evidence in
SSA about the influence of women’s decision-making
capacity and comprehensive knowledge about HIV/
AIDS. Therefore, the present study examined the asso-
ciation between women’s decision-making capacity and
comprehensive knowledge of HIV/AIDS in SSA.

Methods

Data source

We used data from nationally representative Demo-
graphic and Health Surveys (DHSs) of 23 sub-Saha-
ran African countries. The study used DHS datasets
spanning 2010 to 2020, and all married women aged
between 15-49 years were considered. The DHS data
are usually collected every five years using pretested
validated quantitative data collection tools and struc-
tured methodologies. The multi-country analysis is
possible due to the consistency of the method of the
survey over time and across countries. Including com-
prehensive knowledge about HIV/AIDS, data are col-
lected on a wide range of public health-related issues
such as demographic, socioeconomic, anthropometric
factors, maternity history, family planning, and domes-
tic violence [20]. The survey involves under-5 children,
men, and women aged between 15—49 years residing in
non-institutional settings. Financial and technical sup-
ports for the surveys are usually provided by the United
States Agency for International Development (USAID)
and Inner-City Fund (ICF) International [21].

A stratified two-stage cluster sampling design is used
to draw household samples. In the first stage, clusters
are selected using a probability proportional to size
(PPS) sampling technique. Then, in the second stage,
a fixed number of households (usually 28-30 house-
holds) are selected using a systematic sampling tech-
nique [22]. The analysis was done on 182,696 married
women from the individual recode (IR) file. DHS data
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are available in the public domain and can be accessed
at http://dhsprogram.com/data/available-datasets.cfm.
A more detailed information about DHS data is pub-
lished elsewhere [23]. We also followed the guidelines
for Strengthening Observational studies in Epidemiol-
ogy (STROBE) [24]. Table 1 below provides detailed
information about selected countries, year of survey,
and samples.

Study variables

Outcome variable

The outcome variable of the study was comprehensive
knowledge about HIV/AIDS. Participants are consid-
ered as having comprehensive knowledge of HIV if they:
Know the two primary prevention methods (use of con-
doms and having just one uninfected faithful partner)
that reduce the chance of getting HIV; and know that
a healthy-looking person can have HIV; and reject the
two most common local misconceptions about HIV/
AIDS transmission or prevention. That means those who
responded “yes” for the three questions (Can always use

Table 1 List of studied countries, year of survey and weighted
sample (N=182,696)

Country Year of survey Sampled population
Weighted Number Weighted %
1. Angola 2015/16 6,129 34
2.BurkinaFaso 2010 13,250 73
3.Benin 2017/18 4,957 27
4. Burundi 2016/17 9,281 5.1
5.Congo Demo- 2013/14 11,271 6.2
cratic Republic
6. Cote d'lvoire 2011/12 5877 32
7.Cameroon 2018/19 7,845 43
8. Ethiopia 2016 8,893 49
9. Gabon 2012 4,650 25
10. Gambia 2019/20 7,908 43
11.Kenya 2014 18,824 103
12. Comoros 2012 3,173 1.7
13. Liberia 2019/20 4,432 24
14. Mali 2018 6,693 3.7
15. Malawi 2015/16 15,672 8.6
16. Namibia 2013 3,741 20
17.Rwanda 2014/15 6,862 38
18. Sierra-Leone 2019 9,031 49
19. Chad 2014/15 3,315 1.8
20.Togo 2013/14 6,127 33
21.Uganda 2016 11,358 6.2
22.Zambia 2018/19 7437 4.1
23. Zimbabwe 2015 5,970 33
Total 182,696 100.00
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condoms during sex reduce risk of getting HIV? Can have
1 sex partner only, who has no other partners reduce
risk of getting HIV? Can a healthy-looking person have
HIV?), and those who were responded “no” for at least
two of the three questions; Can get HIV from mosquito
bites? Can get HIV by sharing food with a person who
has AIDS? Can get HIV by witchcraft or supernatural
means? [10].

Explanatory variables

The key explanatory variable was women’s decision-
making power. In the DHS, to indirectly examine women
empowerment, women are asked three decision-mak-
ing questions. These are “who decides about your own
health?” “who decides to purchase large household
expenses?” and “who decides when you want to visit
family or relatives?” Women who usually decided either
alone or together with their husbands, on all three above-
mentioned decision-making parameters were considered
as empowered and were given the code 1, while those
who indicated otherwise were considered as not empow-
ered and were given the code 0 [25, 26].

Other individual and community level variables were
selected as control variables based on a broad literature
review [10, 11, 25, 26] and their availability in the DHS
datasets. The following variables were considered and
included in the analysis. Individual-level control variables
included: women’s age in years [15-49], women’s level
of education (no formal education, primary, secondary,
higher), husband’s educational level (no formal educa-
tion, primary school, secondary school, higher), women’s
occupation (not employed, professional/technical/mana-
gerial, agricultural, manual, others), religion (Muslim,
Christian, other religion, no religion), ever born children
(0, 1-2, 3-4, 5+), ever tested for HIV (no, yes), sex of
household head (male, female), family size (<5, 5+), eco-
nomic status (poorest, poorer, middle, richer, richest) and
media exposure (no, yes). As DHS now does not collect
information on income, family wealth index was used
as a proxy for economic status. It is measured mainly
based on component rankings generated through prin-
cipal component analysis on ownership of family assets,
for example, supply of drinking water, kind of toilet facil-
ity, sort of cooking fuel, and possession of television and
fridge. Based on individual rankings, households have
been categorized into five classes on the wealth index:
poorest, poorer, middle, richer, and richest [26, 27].
Exposure to media [newspaper, radio, or television (TV)]
was assessed in terms of frequency (no exposure, less
than once a week, at least once a week, and almost every
day). We coded “yes” if the respondent read a newspaper
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or listened to the radio or watched TV for at least less
than once every week, and “no” as otherwise.

Regarding community-level covariates, community
level factors included and coded were as follows: dis-
tance to health facility (serious problem, not a serious
problem), place of residence (urban, rural), community
literacy level (low, medium, high), and community socio-
economic status (low, medium, high). Big problem was
considered if a participant reported that the distance to
the health centre or hospital was a big problem for her.
Community socioeconomic status was computed from
occupation, wealth and education of participants who
resided in a given community. Principal component
analysis was applied to calculate women who were unem-
ployed, uneducated, and poor. A standardized rating was
derived with an average rating of 0 and standard devia-
tion of 1. The rankings were then segregated into tertile
1 (least disadvantaged), tertile 2 and tertile 3 (most dis-
advantaged), where the least rating (tertile 1) denoted
greater socioeconomic status with the highest score (ter-
tile 3) denoting lower socioeconomic status.

For community literacy, respondents who had higher
than secondary school education were assumed to be
literate. All other respondents were given a sentence to
read. They were considered literate if they could read all
or part of the sentence. Therefore, high literacy included
respondents with higher than secondary education or
no school/primary/secondary education and could read
a whole sentence. Medium literacy was when respond-
ents had no school/primary/secondary education and
could read part of the sentence. Low literacy referred to
respondents who had no school/primary/secondary edu-
cation and could not read at all. These were categorized
into appropriate tertiles where tertile 1 (lowest score,
least disadvantaged) was high community literacy, ter-
tile 2 (medium score) was medium community literacy,
and tertile 3 (highest score, most disadvantaged) was low
community literacy.

Statistical analyses

Using Stata version 14 software, the analysis in this study
was carried out using the following steps. First, descrip-
tive analyses, including frequencies of the explanatory
and control variables, overall prevalence, and distribu-
tion of the dependent variable (comprehensive knowl-
edge of HIV/AIDS) across explanatory variables and
studied countries, were presented. Then, bivariate logistic
regression was done between the explanatory and con-
trol variables and the dependent variables, to measure
the crude effects of these variables on the outcome, and
to select candidate control variables (set at p-value less
than 0.05), for the multivariable multilevel logistic regres-
sion model. A multicollinearity test was done using the
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variance inflation factor (VIF) among all selected candi-
date covariates to check whether there was collinearity
among them. We confirmed that there was no evidence
of collinearity among the independent/control variables
(Mean VIF =2.34, Max VIF =6.67, Min VIF =1.04). Evi-
dence shows variance inflation factor (VIF) values less
than 10 are tolerable [28, 29]. Lastly, four different mod-
els were constructed using the multilevel logistic regres-
sion (MLLR) method to assess whether the individual
and community level factors had significant associations
with the outcome variable (Comprehensive knowledge
about HIV/AIDS). The first model was a null model,
which had no explanatory variable and covariates, and
it showed variance in a comprehensive knowledge about
HIV/AIDS attributed to PSU. The second model, called
model I, incorporated only the individual-level factors,
and the third model (Model II) included community-
level factors only. The last model, (Model III), comprised
both the individual and community level factors.

All four MLLR models included fixed and random
effects [30, 31]. The fixed effects indicated the association
between the explanatory variable and/or covariates and
the outcome variable and the random effects signified
the measure of variation in the outcome variable based
on PSU, which is measured by Intra-Cluster Correlation
(ICC) [32]. Finally, the model fitness or how the differ-
ent models were fitted with the data was examined using
the Akaike’s Information Criterion (AIC) [33]. We used
“mlogit” command to run the MLLR models. Weighting
was done to take into account the complex nature of DHS
data whiles the “svyset” command was used for adjusting
for disproportionate sampling.

Ethical considerations

We used publicly available secondary data for analy-
sis of this study (available at: https://dhsprogram.com/
data/available-datasets.cfm). Ethical procedures were
done by the institutions that funded, commissioned, and
managed the surveys, and no further ethical clearance
was required. ICF international approved that all the
DHS surveys follow the U.S. Department of Health and
Human Services rules for respecting of human subjects’
rights. For more details related to ethical issues, readers
can visit http://goo.gl/ny8T6X.

Results

Socio-demographic characteristics of respondents

As shown in Table 1, in this study, a total of 182,696 mar-
ried women were included for analysis. Of them, 7.2%
and 19.8% were within 15-19 years (adolescents) and
20-24 years (young) age groups, respectively. About
19.4% of the participants and 16.4% of their husbands
had no formal education. Nearly 27.0% and 25.3% of
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the participants were not employed and lived in rural
areas, respectively. More than half (50.4%) of the partici-
pants reported that distance to health facilities was a big
problem, and 19.1% of participants were not exposed to
media (i.e., reading a newspaper, listening to the radio, or
watching television, for at least less than a week).
Regarding women’s decision-making capacity, about
65.9% of married women decided (either alone or
together with their husbands) on all three decision-mak-
ing parameters: their own health (75.5%), purchase large
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Figure 1 shows the distribution of women’s decision-
making power across studied countries. As shown
in Fig. 1, women’s decision-making power varied in
the studied countries, from 75.3 in Namibia, 72.1% in
Zimbabwe and 70.6% in Ethiopia to 10.4% in Mali, 12%
in Burkina Faso and 17.5% in Chad.

As shown in Table 2, the highest coverage of women’s
decision-making capacity was observed in Southern
Africa (75.3%), followed by Central Africa (65.4%), East
Africa (46.7%), and West Africa (12.0%) (Table 2).

household expenses (82.2%), and visit family or relatives
(89.2%).

Namibia
Zimbabwe | 72.1
Ethiopia I 70.6
Liberia
Rwanda I 65.7
Angola
Burundi I 60.3
Zambia
Kenya
Uganda
Malawi I 46.9
Cameroon
Gabon
Benin
Sierra-Leone NI 34.9
Comoros I 34.6
Congo Democratic Republic [N 33.6
Togo I 29.4
Gambia NI 26.6
Cote d'lvoire NI 3.7
Chad N 7.5
Burkina Faso NN 2.0
Mali N 0.4

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

Fig. 1 Coverage of women’s household decision making power: Evidence from 23 sub-Saharan African countries Demographic and Health Surveys
(2010-2020) (N=182,696)
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Coverage of comprehensive knowledge of HIV

The pooled result shows comprehensive knowledge of
HIV among married women in SSA was 35.5% with
variations from 18.3%, 22.6% and 23.1% in Chad, Benin
and Cote d’Ivoire respectively, to 73.2%, 76.5% and
77.1% in Namibia, Burundi and Rwanda respectively
(Fig. 2).

As shown in Table 3, the highest coverage of com-
prehensive knowledge was seen in Southern Africa
(73.2%), followed by East Africa (52.4%), West Africa
(43.6%), and Central Africa (35.5%) (Table 3).

Comprehensive knowledge of HIV/AIDS across explanatory
variables

Table 4 shows comprehensive knowledge of HIV vari-
ation across explanatory variables and subgroups. For
instance, comprehensive knowledge among married
women with no formal education was 18.6%, while 75.5%
received a higher education. Similarly, comprehensive
knowledge varied from 23.5% among married women
with husbands without formal education to 63.7% among

Table 2 Sub-regional distribution of women'’s decision capacity:
Evidence from 23 sub-Saharan African countries Demographic
and Health Surveys countries (2010-2020) (N=182,696)

Sub-regions Included country/s Pooled sub-regional
coverage of women'’s

decision capacity

West Africa Burkina Faso 12.0% (95% Cl; 10.7%-13.3%)
Benin
Cote d'lvoire
Gambia
Liberia
Mali
Sierra-Leone
Togo
Central Africa

Angola 65.4% (95% Cl; 63.5%-67.3%)

Congo Democratic
Republic
Cameroon
Gabon
Chad
East Africa Burundi 46.7% (95% Cl; 43.9%-49.5%)
Ethiopia
Kenya
Comoros
Malawi
Rwanda
Uganda
Zambia
Zimbabwe

Sothern Africa  Namibia 75.3% (95% Cl; 73.1%-77.4%)
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married women with husbands who had attended higher
education. Comprehensive knowledge also varied from
12.6% among married women with agricultural occu-
pation to 67.6% in those whose occupations were pro-
fessional/technical/managerial, and also from 10.2% to
61.6% among married women who were from poorest
and richest households, respectively (Table 4).

Measure of association (fixed effects) results

We found a higher odds of comprehensive knowledge
of HIV among married women who had decision-mak-
ing power (aOR=1.20, 95% CI; 1.16—1.25) as compared
to married women who had no decision-making power.
The odds of comprehensive knowledge of HIV among
married women with increasing age was higher (45—
49 years-aOR=1.63, 95% CI; 1.49-1.79, 40—44 vyears-
aOR=1.61, 95% CI; 1.48-1.76, 35-39 years-aOR=1.60,
95% CI; 1.47-1.75) as compared to married women aged
15-19 years. The study also shows higher odds of com-
prehensive knowledge of HIV among married women
who had attended primary school (aOR=1.40, 95%
CI; 1.34-1.46), secondary school (aOR=2.06, 95% CI;
1.95-2.16) and higher (aOR=2.93, 95% CI; 2.62—3.29) as
compared to married women who had no formal educa-
tion. Similarly, higher odds of comprehensive knowledge
was noted among married women with husbands who
attended primary school (aOR=1.18, 95% CI; 1.13-1.23)
and higher (aOR=1.11, 95% CI; 1.03—1.20) as compared
to married women with husbands who had no formal
education.

The study shows higher odds of comprehensive knowl-
edge of HIV among employed married women as com-
pared to non-employed married women. Specifically,
higher odds of comprehensive knowledge was seen
among married women with Professional/technical/
managerial (aOR=1.32, 95% CI; 1.21-1.44), Agricultural
(aOR=1.37, 95% CI; 1.31-1.44) and Manual (aOR=1.22,
95% CI; 1.14-1.31) occupation as compared to unem-
ployed married women.

Moreover, the study shows higher odds of compre-
hensive knowledge among married women from poorer
(aOR=1.08, 95% CI; 1.04-1.13), middle (aOR=1.23,
95% CI; 1.17-1.29), richer (aOR=1.35, 95% CI; 1.28-
1.42) and richest (aOR=1.58, 95% CI; 1.47-1.70)
households as compared to married women from poor-
est households. Higher odds of comprehensive knowl-
edge of HIV were also seen among married women who
had media exposure (aOR=1.08, 95% CI; 1.04-1.12) as
compared to married women with no media exposure.

Another result from this study was lower odds
of comprehensive knowledge of HIV among mar-
ried women who have given birth to 3-4 children
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Rwanda
Burundi
Namibia
Zimbabwe
Uganda
Kenya
Zambia
Malawi
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Fig. 2 Coverage of comprehensive HIV knowledge among married women: Evidence from 23 sub-Saharan African countries DHSs (N = 182,696)

(aOR=0.90, 95% CI; 0.83-0.96) and 5+ children
(aOR=0.75, 95% CI; 0.69-0.81) as compared to mar-
ried women who had never given birth to a child. The
study shows a higher odds of comprehensive knowl-
edge of HIV among married women who have had
an HIV test done (aOR=2.51, 95% CI; 2.40-2.62) as
compared to married women who had not done an
HIV test. The study shows that lower odds of compre-
hensive knowledge of HIV among married women who
belonged to the Muslim religion (aOR=0.83, 95% CI;
0.78-0.87), other religion (aOR=0.76, 95% CI; 0.68—
0.85), and no religion (aOR=0.61, 95% CI; 0.54-0.68)
as compared to married women who were Christians.
Regarding community-level covariates, we found
lower odds of comprehensive knowledge of HIV/AIDS
among married women who had reported that distance
to health facilities was a big problem (aOR=0.85, 95%
CI; 0.82-0.89) as compared to married women who said
that distance to health facilities was not a big problem.
Similarly, higher odds of comprehensive knowledge

of HIV were seen among married women from rural
residence (aOR=1.27, 95% CI; 1.19-1.37) compared
to married women who live in urban residence. Lastly,
we found higher odds of comprehensive knowledge
among married women who were from communities
of medium (aOR=1.20, 95% CI; 1.12-1.28) and high
(aOR=1.13, 95% CI; 1.04—1.23) socioeconomic status
as compared to those who were from low community
socioeconomic status.

Measures of variations (random effects) results

As shown in Table 5, the results of Model 0 show that
comprehensive knowledge of HIV varies significantly
across the clusters (62=0.37, 95% CI; 0.32—0.44). Model
0 revealed that 8% of the prevalence of comprehensive
HIV/AIDS knowledge was linked to the between-cluster
variations (ICC=0.12). The between-cluster difference
decreased from 12% in Model 0 to 1% in the model that
had only the Individual/household level variables (Model
I). Again, the between-cluster difference increased from
1% in model I, to 4% in the community level only model
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Table 3 Sub-regional distribution of comprehensive knowledge of HIV/AIDS among married women: Evidence from 23 sub-Saharan
African countries Demographic and Health Surveys (2010-2020) (N =182,696)

Sub-regions Included country/s Pooled sub-regional coverage of
comprehensive knowledge of HIV/
AIDS
West Africa Burkina Faso 43.6% (95% Cl; 41.9%-45.2%)
Benin
Cote d'lvoire
Gambia
Liberia
Mali
Sierra-Leone
Togo
Central Africa Angola 35.5% (95% Cl; 32.5%-38.6%)

Congo Democratic Republic

Cameroon

Gabon

Chad
East Africa Burundi
Ethiopia
Kenya
Comoros
Malawi
Rwanda
Uganda
Zambia
Zimbabwe

Sothern Africa Namibia

52.4% (95% Cl; 50.1%-54.6%)

73.2% (95% Cl; 71.3%-75.0%)

(model II). Finally, ICC declined to 1% in the complete
model (Model III), encompassing both individual/house-
hold and community level factors. This indicates that
the differences in the probability of having comprehen-
sive knowledge can be explained by the variances across
the clusters. The values of AIC confirmed a succeed-
ing decrease, which shows that there is a considerable
improvement from empty model to individual/household
and community level only models and again to the com-
plete model. This confirms the goodness of fit of the final
model established in the analysis. Hence, Model III was
chosen for forecasting the association between women’s
decision-making capacity and comprehensive knowledge
of HIV among married women (Table 5).

Discussion

This study examined the association between women’s
decision-making capacity and comprehensive knowl-
edge of HIV/AIDS using data from nationally representa-
tive surveys from 23 SSA countries. Overall, the pooled
results show that the coverage of comprehensive knowl-
edge among married women in the studied countries
was 35.5%, which varied from 18.3% in Chad to 77.1% in

Rwanda. The overall finding is lower than a prior study in
SSA (50.8%) that might be due to differences in the tar-
get population and included countries; the current study
included married women and limited to 23 SSA countries
while a prior study included men and 29 SSA countries
[34].

We found that the likelihood of comprehensive knowl-
edge of HIV among married women who had decision-
making capacity was higher as compared to married
women who had no decision-making power. Our study is
consistent with a study in South Asia [35] and in Bang-
ladesh [36]. This might be because women who had bet-
ter decision-making capacity usually are more educated,
have better information about HIV/AIDS [37-40], and
have a less discriminatory attitude towards people with
HIV [39, 41]. Several studies have documented that less
decision-making capacity for women is a contributing
factor in making them more susceptible to HIV [42-44].
In sub-Saharan African countries, women who have no
decision-making capacity have negative attitude towards
PLWHA [41, 44, 45] thereby making them more vulner-
able to HIV/AIDS epidemics [9, 45]. Hence, improving
women’s decision-making capacity can increase their
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Table 4 Distribution of comprehensive knowledge of HIV across explanatory variables: Evidence from 23 sub-Saharan African
countries Demographic and Health Surveys (2010-2020)

Variables Frequency /Weighted %/ Comprehensive knowledge of HIV/ COR (95% CI)
AIDS (Weighted %)

Women'’s age in years

15-19 11,024 (7.21) 2549 Ref

20-24 31,823 (19.77) 33.16 148 (1.40-1 57)***

25-29 39,271 (22.51) 40.22 62 (1.53-1.71) ***

30-34 34,219 (17471) 38.15 68 (1.58-1.78) ***

35-39 29,117 (14.44) 3348 60 (1.50-1.70) ***

40-44 20,807 (11.65) 3491 2 (1.43-1.62) ***

45-49 15,426 (7.02) 3599 1.35(1.26-1.45) ***
Women'’s educational level

No formal education 64,517 (19.44) 18.55 Ref

Primary school 67,449 (39.05) 24.81 2.15 (2.06-2.23) ***

Secondary school 42467 (36.47) 50.49 3.32(3.18-3.48) ***

Higher 7,244 (5.04) 75.54 733 (6.69-8.04) ***
Husband'’s educational level

No formal education 55474 (16.40) 2349 Ref

Primary school 51,293 (22.36) 18.54 2.06 (1.98-2.15) ***

Secondary school 50,821 (52.01) 41.59 221 (211-231) ***

Higher 13,064 (9.23) 63.73 3.98 (3.72-4.26) ***
Women'’s occupation

Not employed 45,526 (27.04) 39.59 Ref

Professional/technical/managerial 7410 (6.57) 67.62 3.26 (3.01-3.52) ***

Agricultural 65,163 (20.87) 12.56 1.09 (1.04-1. 14) xex

Manual 10,618 (3.71) 42.09 144 (1.35-1.54) ***

Others 42972 (41.81) 38.71 1.14 (1.09-1.19) ***
Economic status

Poorest 39,655 (11.86) 10.15 Ref

Poorer 36,579 (15.37) 12.73 1.24 (1.19-1.29) ***

Middle 35,810 (22.71) 2879 1.50 (1.43-1.57) ***

Richer 34,415 (24.96) 4146 1.89 (1.79-1.98) ***

Richest 35,228 (25.10) 61.60 2.97 (2.80-3.16) ***
Media exposure

No 79,441 (19.07) 15.21 Ref

Yes 101,985 (80.93) 40.29 1.38 (1.33-1.43) ***
Religion

Christian 116,875 (94.93) 36.21 Ref

Muslim 45,069 (0.38) 8.540 045 (0.42-0.47) ***

Others 4,590 (0.27) 27.87 041 (0.37-0.46) ***

No religion 3,634 (4.42) 23.36 0.34 (0.31-0.38) ***
Ever born children

Zero 1,452 (3.70) 3295 Ref

1-2 56,466 (31.05) 44.46 1.23 (1.17-1.30) ***

3-4 51,645 (29.30) 37.66 1.15 (1.09-1.27) ***

5+ 62,124 (35.95) 26.30 0.83(0.78-0.87) ***
Place of residence

Urban 60,999 (74.74) 43.08 Ref

Rural 120,688 (25.26) 13.12 0.66 (0.62-0.69) ***
Household Head

Male 151,211 (80.96) 3528 Ref

Female 31,485 (19.04) 36.48 1.15 (1.11-1.19) ***
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Table 4 (continued)
Variables Frequency /Weighted %/ Comprehensive knowledge of HIV/ COR (95% CI)

AIDS (Weighted %)

Ever tested HIV

No 57,111 (28.69)

Yes 124,867 (71.31)
Family size

<5 58,777 (32.60)

>=5 122,910 (67.40)

Distance to health facility

Serious problem (ref) 102,175 (50.42)

Not a serious problem 70,006 (49.58)
Decision making power

No 94,500 (34.07)

Yes 77,114 (65.93)
Community literacy level

Low 68,013 (20.68)

Medium 61,361 (33.59)

High 53,322 (45.73)
Community socioeconomic status

Low 93,138 (40.13)

Moderate 34,719 (7.74)

High 54,839 (52.13)

14.67 Ref
43.90 3.52(3.38-3.66) ***
3712 Ref
34.73 0.80 (0.77-0.82) ***
3859 Ref
32.39 0.70 (0.67-0.72)***
30.09 Ref
3831 1.68 (1.62-1.74) ***
12.98 Ref
25.71 1.36 (1.28-1.45) ***
52.90 2.12(1.99-2.25) ***
16.31 Ref
31.82 1.64 (1.53-1.76) ***
50.84 2.08 (1.96-2.20) ***

knowledge about HIV/AIDS and change their discrimi-
natory attitudes towards PLWHA [45].

The odds of comprehensive knowledge of HIV among
married women increased with age. This finding is in
line with a prior study in Uganda [10]. The possible jus-
tification might be that older women have higher income
status and better educational and carrier achievement
than adolescents [46-48]. Older women are usually
experienced in the utilization maternal health services,
proactive and they usually emphasize on activities of
prevention of diseases [46, 48, 49] and are more likely to
have an HIV-test [50].

The study also shows higher odds of comprehen-
sive knowledge of HIV/AIDS among educated married
women, more specifically, among those who had attended
primary school, secondary school and higher, than mar-
ried women who had no formal education. The positive
role of schooling for improving comprehensive knowl-
edge was widely documented in prior studies in Iran
[12], India [14], Uganda [10], Kenya [13], and eight SSA
countries [9]. Education can increase knowledge about
HIV/AIDS in different mechanisms [51, 52]. Education
enables girls and women to have exposure to HIV/AIDS
related information at school [53, 54], and it facilitates
the acquisition of knowledge about maternal health ser-
vices and enables women to seek healthcare services [55,
56]. This indicates that enhancing national educational

coverage and ensuring that women are getting formal
education could improve comprehensive knowledge of
HIV for the long run [9].

Similarly, higher odds of comprehensive knowledge of
HIV/AIDS was observed among married women with
educated husbands as compared to married women
with husbands who had no formal education. This might
be partly due to the fact that husband educational level
influences married women’s health care access, as docu-
mented in previous studies in Benin [57], Myanmar [58]
and Bangladesh [59]. Educated husbands encourage their
wives to have more access to health information and use
of healthcare services [57, 60].

The present study shows higher odds of comprehen-
sive knowledge of HIV/AIDS among employed mar-
ried women as compared to not employed married
women. This could be explained partly by the fact that
women with job had higher self-confidence and free-
dom in accessing health care services that might later
lead them to have awareness about health information
at health facilities [59]. Most possibly, working women
are more competitive both within and out of households
while competing roles give women greater access to extra
familiar sources of information and resources in addition
to increasing their potential autonomy in family settings
[59].
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Table 5 Multilevel multivariable logistic regression results for the association between women's decision-making capacity and
comprehensive knowledge of HIV/AIDS among married women: Evidence from 23 sub-Saharan African countries Demographic and

Health Surveys (2010-2020) (N=182,696)

Model 0

Model |

Model Il

Model lll

Decision making
No (Ref)
Yes
Women's age in years

1.21 (1.17-1.25)***

1.20 (1.16-1.25)***

15-19 (Ref)

20-24 1.21 (1.14-1.30)*** 1.21 (1.13-1.29)***
25-29 1.36 (1.27-1.46)*** 1.36 (1.27-1.46)***
30-34 1.51 (1.40-1.63)*** 1.51 (1.40-1.63)***
35-39 1.60 (1.47-1.75)*** 1.60 (1.47-1.75)%**
40-44 1.62 (1.48-1.76)*** 1.61 (1.48-1.76)***
45-49 1.63 (1.49-1.79)*** 1.63 (1.49-1.79)***

Women'’s educational level
No formal education (Ref)
Primary school
Secondary school
Higher education

Husband'’s educational level
No formal education (Ref)
Primary school
Secondary school
Higher education

Women's occupation
Not employed (Ref)

1.40 (1.34-1.46)***
2.02(1.92-2.13)**
2.88(2.57-3.24)***

1.19 (1.14-1.24)***
1.02 (0.98-1.07)
1.10 (1.02-1.19)*

1.40 (1.34-1.46)***
2.06 (1.95-2.16)***
293 (2.62-3.29)***

1.18 (1.13-1.23)***
1.04 (0.99-1.09)
1.11 (1.03-1.20)**

Professional/technical/managerial 1.34 (1.23-147)%** 132 (1.21-1.44)%**
Agricultural 142 (1.35-1.49)*** 1.37 (1.31-1.44)***
Manual 1.24 (1.16-1.33)*** 1.22 (1.14-1.31)***
Other 0.97 (0.93-1.02) 0.98 (0.94-1.03)

Wealth index
Poorest (Ref)

Poorer 1.10 (1.06-1.15)*** 1.08 (1.04-1.13)***

Middle 1.26 (1.21-1.33)*** 1.23 (1.17-1.29)***

Richer 140 (1.33-1.47)%** 1.35 (1.28-1.42)***

Richest 1.64 (1.54-1.74)*** 1.58 (1.47-1.70)***
Media exposure

No (Ref)

Yes 1.08 (1.04-1.12)*** 1.08 (1.04-1.12)***
Household Head

Male (Ref)

Female 1.02 (0.98-1.05) 1.02 (0.98-1.06)
Family size

<5 (Ref)

5+ 0.97 (0.94-1.01) 0.97 (0.94-1.01)
Parity

No child (Ref)

1-2 0.96 (0.90-1.02) 0.96 (0.90-1.02)

3-4 0.89 (0.83-0.96)** 0.90 (0.83-0.96)**

5+

0.74 (0.69-0.81)***

0.75 (0.69-0.81)***
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Table 5 (continued)
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Model 0

Model |

Model Il

Model llI

HIV test
No (Ref)
Yes

Religion
Christian (Ref)
Muslim
Others
No religion

2.53 (2.43-2.64)***

0.82 (0.78-0.86)***
0.75 (0.67-0.83)***
0.59 (0.53-0.66)***

2.51 (240-2.62)***

0.83 (0.78-0.87)***
0.76 (0.68-0.85)***
0.61 (0.54-0.68)***

Distance to health facility
Serious problem (ref)
Not a serious problem
Place of residence
Urban (Ref)
Rural
Community literacy level
Low (Ref)
Medium
High
Community socioeconomic status
Low (Ref)
Medium
High
Random effect result
PSU variance (95% Cl) 0.37(0.32-044)
ICC 0.12 0.01
LR Test 2716.28 564.05
Wald chi-square and p-value reference
Model fitness
Log-likelihood -124,703.32
AIC 249,410.6
N

0.08 (0.06-0.10)

X2 =6784.69, p<0.001

-98,637.87
197,341.8

0.80 (0.77-0.83)*** 0.85 (0.82-0.89)***

1.15 (1.07-1.23)***

1.27 (1.19-1.37)***

1.16 (1.09-1.24)***
1.53 (1.41-1.65)***

0.99 (0.93-1.05)
1.06 (0.99-1.14)

1.52 (1.41-1.64)***
1.67 (1.53-1.82)***

1.20 (1.12-1.28)***
1.13 (1.04-1.23)**

0.20 (0.16-0.26) 0.08 (0.07-0.10)

0.04 0.01

1163.22 590.36

X2 =958.28, p<0.001 X2=7276.32,p<0.001

-115,532.46
231,080.9

-98,368.19
196,814.4

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

Ref reference category, AIC Akaike Information Criterion, PSU Primary Sampling Unit, N total observation, LR Likelihood Ratio, /CC Intra-class correlation coefficient

Moreover, the study shows higher odds of comprehen-
sive knowledge of HIV/AIDS among married women
from wealthier households as compared to married
women from the poorest households. This finding is in
line with prior studies in India [14], Uganda [10], Ghana
[11], Ethiopia [61], Nigeria and the Republic of Congo
[62] and in three east African countries (Burundi, Ethi-
opia, Kenya) [63]. A higher level of economy increases
the likelihood of accessing information about HIV/AIDS
[11]. Having better socioeconomic status improves edu-
cational achievements and media exposure, which again
helps to access HIV-related information [64].

Higher odds of comprehensive knowledge of HIV were
also seen among married women who had media expo-
sure than married women with no media exposure [14,

65]. Previous studies suggest that mass media plays an
influential role in promoting healthy behaviors among
women [66] and increasing uptake of maternal health
services [67]. The significance of mass media is influen-
tial as they may provide trustworthy and repetitive mes-
saging to a wide-ranging audience [68] and also allow
control over message content and delivery [67] at a rea-
sonably low cost per person exposed [67]. Thus, design-
ing media-related policies and interventions may be
necessary to enhance comprehensive knowledge of HIV
among married women in the region.

Another result from this study was lower odds of com-
prehensive knowledge of HIV/AIDS among married
women who have more children as compared to mar-
ried women with no child. This might be due to married
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women with high parity history having less exposure to
health-related information because of the poor chance
of accessing and utilizing health services [16, 69, 70].
That could be due to lack of time and resources caused
by larger family as well as their self-confidence developed
from prior pregnancy and childbirth [16, 71, 72].

The study shows higher odds of comprehensive knowl-
edge of HIV/AIDS among married women who were
tested for HIV than married women who had not tested
for HIV. Consistent findings were reported in a prior
study in Uganda [10] and Ethiopia [65]. The plausible
reason might be due to information from healthcare pro-
viders given during counseling and testing of HIV [10].
Due to the extensive efforts of governments and donors
towards accessing PMTCT services that include HIV test
services, it is expected that women during pregnancy or
other periods can acquire HIV-related knowledge [9].

The study shows that religion was significantly associ-
ated with comprehensive knowledge of HIV with lower
odds of comprehensive knowledge of HIV among mar-
ried women who belong to Muslim, other religion, and
no religion compared to married women who were
Christian. This might be related to the connection of HIV
with and religious view [41]. The other possible justifica-
tion for lower odds of comprehensive knowledge of HIV
among those religious groups might be due to less access
to healthcare services due to male dominance or not hav-
ing permission from their husbands [73, 74]. Because
of religion’s shaping and controlling capacity, human
actions are usually linked with religion [75]. In African
countries, religion is well thought-out as crucial to life.
Hence, policy makers need to focus attention to improve
maternal health services through by working diligently
with religious leaders [57, 75-77].

We found lower odds of comprehensive knowledge of
HIV/AIDS among married women who had reported
that distance to health facilities was a serious prob-
lem as compared to married women who said that
distance to health facilities was not a serious problem.
The plausible reason could be long-distance, identified
as one of the barriers for accessing healthcare services
and related information provided by healthcare pro-
fessionals [41, 57] and a significant barrier for uptake
of maternal health services [78-80]. We found that,
higher odds of comprehensive knowledge of HIV/AIDS
among married women who were from rural residences
as compared to married women who live in urban resi-
dences. This finding is inconsistent with prior studies in
Uganda, Ghana, and Tanzania [81-84], and the possible
reason could be due to poor access to HIV testing, pov-
erty and lower education in rural setting. Hence, these
inconsistencies need further future studies.
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Lastly, we found higher odds of comprehensive
knowledge among married women from communities
of higher socioeconomic status than married women
from low community socioeconomic status. This might
be because women living in better socioeconomic envi-
ronments have greater educational opportunities and
media exposure as compared to women living in house-
holds or communities of lower socioeconomic [41, 61,
64]. Several scholars have reported that being unable
to afford transportation costs is the main factor to not
accessing health information and services [85, 86].

This study is based on a large nationally representa-
tive sample and is a multi-country study. Even so, some
limitations were also observed. First, a causal-effect
relationship cannot be established because of the cross-
sectional nature of the study. Second, the DHS relied
on self-reported data, which may be prone to recall and
social desirability bias. Lastly, due to data availability
and constraints, we used surveys that were conducted
at different time points in the selected countries and
this may affect comparison of the estimates across
countries.

Conclusion

More than one-fourth (35%) of married women had
comprehensive knowledge about HIV. Married women
with decision-making capacity were more likely to have
comprehensive knowledge of HIV compared to those
with no decision-making capacity. Therefore, enhanc-
ing women’s decision-making capacities through
strengthening employment opportunities, socio-
economic capacities and creating awareness through
media, accessing health facility, and working closely
with religious leaders, can be considered to increase
coverage of comprehensive knowledge of HIV among
married women.
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