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Background: Human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS) remains one 
of the most significant public health challenges globally, particularly in sub-Saharan Africa (SSA). Although HIV 
testing is a vital step for both prevention and treatment, its uptake is still low in SSA. We therefore examined HIV 
testing in SSA and its individual/household and community factors among women of reproductive age groups 
(15–49 y). 

Methods: Demographic and Health Survey data collected between 2010 and 2020 from 28 SSA countries were 
used for this analysis. We analysed the coverage of HIV testing and individual/household and community factors 
on 384 416 women in the reproductive age groups (15–49 y). Bivariate and multivariable multilevel binary logistic 
regression analysis were conducted to select candidate variables and to identify significant explanatory variables 
associated with HIV testing and the results were presented using adjusted odd ratios (AORs) at 95% confidence 
intervals (CIs). 

Results: The pooled prevalence of HIV testing among women of reproductive age in SSA was 56.1% (95% CI 
53.7 to 58.4), with the highest coverage found in Zambia (86.9%) and the lowest in Chad (6.1%). Age (45–49 y; 
AOR 0.30 [95% CI 0.15 to 0.62]), women’s education level (secondary; AOR 1.97 [95% CI 1.36 to 2.84]) and eco- 
nomic status (richest; AOR 2.78 [95% CI 1.40 to 5.51]) were some of the individual/household factors associated 
with HIV testing. Similarly, religion (no religion; AOR 0.58 [95% CI 0.34 to 0.97]), marital status (married; AOR 
0.69 [95% CI 0.50 to 0.95]) and comprehensive knowledge of HIV (yes; AOR 2.01 [95% CI 1.53 to 2.64]) were 
significantly associated individual/household factors for HIV testing. Meanwhile, place of residence (rural; AOR 
0.65 [95% CI 0.45 to 0.94]) was found to be a significant community-level factor. 

Conclusion: More than half of married women in SSA have been tested for HIV, with between-country variations. 
Both individual/household factors were associated with HIV testing. Stakeholders should therefore consider all 
above-mentioned factors to plan an integrated approach to enhancing HIV testing through health education, 
sensitization, counselling and empowering older and married women, those with no formal education, those 
who do not have comprehensive HIV/AIDS knowledge and those in rural areas. 

Keywords: AIDS, DHS, global health, HIV test, sub-Saharan Africa, women’s health. 
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Introduction 

Human immunodeficiency virus (HIV)/acquired immunodefi-
ciency syndrome (AIDS) remains one of the most significant pub-
lic health and development threats globally. Approximately 38
million people are currently living with HIV/AIDS and tens of mil-
lions have died of AIDS-related causes since the beginning of
the epidemic. 1 According to the 2020 Joint United Nations Pro-
gramme on HIV and AIDS (UNAIDS) report, there were about
1.7 million new infections and 690 000 HIV/AIDS-related deaths
in 2019. 2 
Sub-Saharan African are greatly affected by HIV/AIDS, as

> 50% of all new HIV infections occur in the region. 3 , 4 Recent
reports suggest that sub-Saharan Africa (SSA) accounts for 76%
of people infected with HIV across the globe. 5 –7 In SSA, approx-
imately 76% of all new HIV infections and 75% of all HIV/AIDS-
related deaths were recorded in 2015. 5 –7 There is evidence that
young women are disproportionately impacted, as the 2022 Fact
Sheet indicates that girls and young women 15–24 y of age are
twice as likely to be living with HIV than young men. 8 The dispro-
portionate impact of HIV infection on women is usually attributed
to biological, social, cultural, economic and structural factors. 9 
The possible reason for the high prevalence of HIV/AIDS among
women could be due to gender-based violence and inadequate
access and use of sexual and reproductive health services, includ-
ing condoms. 10 , 11 
HIV testing services are a vital step towards HIV prevention,

treatment, care and support. 12 –16 In 2016, the United Nations de-
clared an end to AIDS by the end of 2020. 13 , 14 The declaration
endorsed the 90-90-90 targets. 13 , 14 UNAIDS subsequently scaled
these targets to 95-95-95 and set achievement by 2025. 17 Using
these targets, it is anticipated that 95% of women of reproduc-
tive age will have their HIV and sexual and reproductive health
service needs met, and 95% of pregnant/breastfeeding women
living with HIV should have suppressed viral loads and 95% of
HIV-exposed children should be tested by 2025. 17 
Increasing access to and uptake of HIV testing is critical

to achieving these targets. 13 , 14 HIV counselling and testing
have been shown to be associated with reductions in trans-
mission/acquisition behaviours for both HIV-infected and unin-
fected individuals. 18 Meanwhile, the coverage of HIV testing is
low among men and women in SSA, 19 , 20 even though the services
are available. Among women of reproductive age, a recent study
in SSA revealed a pooled HIV test prevalence of 64.4%, ranging
from 20.2% in the Democratic Republic of the Congo to 97.4% in
Rwanda. 19 
Prior evidence showed that decision-making capacity and so-

ciodemographic and socio-economic factors are highly predictive
of HIV testing, 19 , 21 , 22 but few studies have investigated these fac-
tors in SSA. 5 , 19 , 21 –22 More importantly, there is a paucity of ev-
idence about individual, household and community factors as-
sociated with HIV testing among reproductive-age women in
SSA. This is a significant gap in the literature considering the
effect HIV/AIDS infection can have on couples and their chil-
dren in the context of marriage. Thus this study aimed to ex-
amine the coverage of HIV testing among women of repro-
ductive age in SSA and individual/household and community
factors. 
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Methods 
Study design and period 
We conducted an analytic cross-sectional study involving sec-
ondary analysis of routine multicountry Demographic and Health
Surveys (DHS) data. As illustrated in Table 1 , the surveys were con-
ducted between 2010 and 2020. 

Study population 
The study included women of reproductive age (15–49 y) who
responded to questions relating to HIV. 

Data source 
We used data from the DHS of 28 SSA countries. The DHS is a na-
tionally representative survey aimed at obtaining information on
various demographic and health indicators, including HIV testing,
across several low- and middle-income countries (LMICs). The
DHS in the selected countries usually adopts a two-stage strat-
ified cluster sampling technique. In the first stage, clusters, also
known as enumeration areas (EAs), are selected using the prob-
ability proportional to size technique. In the second stage, a fixed
number of households (usually 25–30) are selected using a sys-
tematic sampling technique from clusters that were already se-
lected in the first stage. We included 28 SSA countries that have
information on the outcome variable and all the key explanatory
variables of interest in the study. The sample for the final analysis,
after exclusions was 384 416, based on information from the indi-
vidual recode (IR) file. 10 , 23 , 24 Table 1 provides detailed information
on selected countries, the year of the survey and samples. 

Study variables 
Outcome variable 

The outcome variable of interest was the uptake of HIV testing. In
the survey, the question asked was, ‘Have you ever been tested
for HIV?’ Responses in the affirmative were coded 1 and ‘no’ were
coded 0. 19 , 24 

Explanatory variables 

Based on previous studies, 5 , 14 –22 we considered 15 explana-
tory variables that were likely to affect the outcome variable
(HIV testing). We further grouped these variables into individ-
ual/household and community factors. 

Individual/household factors 

The individual explanatory factors were woman’s age in years
( 15 –19 , 20 –23 , 24 –28 , 29 –33 , 34 –38 , 39 –43 , 44 –48 ), woman’s
education level (no formal education, primary school, secondary
school, higher), husband’s education level (no formal education,
primary school, secondary school, higher), marital status (not
married, married), currently working (no, yes), number of chil-
dren ever born (0, 1–2, 3–4, ≥5) and religion (Christian, Muslim,
other, no religion). Other individual explanatory factors included



International Health 

Table 1. Year of survey and weighted sample by country (N = 384 416) 

Country Year of survey Sampled population 
Weighted number Weighted % 

Angola 2015–16 14 379 3.7 
Burkina Faso 2010 17 087 4.4 
Benin 2017–18 15 928 4.1 
Burundi 2016–17 17 269 4.5 
Democratic Republic of the Congo 2013–14 18 692 4.9 
Congo 2011–12 10 819 2.8 
Côte d’Ivoire 2011–12 9937 2.6
Cameroon 2018–19 14 677 3.8
Ethiopia 2016 15 683 4.1
Gabon 2012 8422 2.2
Ghana 2014 9391 2.4
Gambia 2019–20 10 134 2.6
Guinea 2018 10 874 2.8
Kenya 2014 30 923 8.1
Comoros 2012 5329 1.4
Lesotho 2014 6621 1.7
Liberia 2019–20 9239 2.4
Mali 2018 10 519 2.7
Malawi 2015–16 24 562 6.4
Namibia 2013 9971 2.6
Rwanda 2014–15 13 477 3.5
Sierra Leone 2019 15 574 4.1
Senegal 2010–11 15 688 4.1
Chad 2014–15 17 634 4.6
Togo 2013–14 9443 2.5
Uganda 2016 18 506 4.8
Zambia 2018–19 13 683 3.6
Zimbabwe 2015 9955 2.6
Total – 384 416 100.00 
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omprehensive HIV knowledge (no, yes), media exposure and 
conomic status. 
Media exposure was assessed in terms of frequency (no ex- 

osure, less than once a week, at least once a week) and coded 
yes’ if the respondent read a newspaper or listened to the radio 
r watched television at least once every week and ‘no’ other- 
ise. The DHS uses information on ownership of family assets, 
.g. supply of drinking water, kind of toilet facility, cooking fuel 
nd possession of a television and refrigerator, to create a wealth 
ndex (poorest, poorer, middle, richer, richest). 26 , 27 

ommunity factors 

ommunity explanatory variables included place of residence 
urban, rural), distance to a health facility (big problem, not a big 
roblem), community literacy level (low, medium, high), commu- 
ity socio-economic status (low, medium, high) and community 
edia exposure (low, medium, high). The socio-economic sta- 
us of respondents who reside in a given community was com- 
uted from occupation, wealth and education. We applied princi- 
al component analysis to estimate the number of women who 
ere unemployed, uneducated and poor. A standardized score 
as derived with an average rating (0) and standard deviation. 1 
he rankings were further categorized into tertile 1 (least disad- 
antaged), tertile 2 and tertile 3 (most disadvantaged), where a 
ower score (tertile 1) denoted higher socio-economic status and 
he highest score (tertile 3) denoted lower socio-economic sta- 
us. Community literacy was derived from respondents who could 
ead and write or not. 

tatistical analyses 
irst, descriptive analysis, including frequencies and percentages 
f HIV testing, and all explanatory variables were estimated. This 
as followed by a Pearson χ2 test of independence to select ex- 
lanatory variables that had a significant association with HIV 
esting, using a p-value of < 0.05. A multicollinearity test using 
ariance inflation factor (VIF) was further conducted on all the 
xplanatory variables and we found no evidence of collinear- 
ty (mean VIF 2.33, minimum VIF 1.03, maximum VIF 5.84). VIF 
575 



B. Zegeye et al. 

Table 2. Distribution of HIV testing across explanatory variables and bivariate multilevel logistic regression analysis results among reproductive- 
age women: evidence from 28 DHSs (N = 384 416) 

Variable Frequency (weighted %) HIV Testing (weighted %) Correlation (95% CI) 

Age (years) 
15–19 (ref) 82 700 (23.9) 23.0 
20–24 71 148 (21.2) 55.7 6.59 (5.19 to 8.38)*** 
25–29 66 507 (17.1) 64.9 11.45 (9.02 to 14.53)*** 
30–34 53 984 (12.5) 61.8 9.50 (7.41 to 12.20)*** 
35–39 45 851 (10.5) 55.9 7.28 (5.43 to 9.76)*** 
40–44 34 314 (8.6) 52.4 6.57 (5.01 to 8.63)*** 
45–49 27 605 (6.2) 36.1 2.96 (2.04 to 4.30)*** 

Women’s education level 
No formal education (ref) 123 994 (22.1) 24.2 
Primary school 127 952 (34.8) 43.8 1.84 (1.59 to 2.14)*** 
Secondary school 116 952 (38.3) 62.7 2.55 (2.06 to 3.15)*** 
Higher 16 203 (4.8) 86.3 10.07 (5.99 to 16.91)*** 

Husband’s education level 
No formal education (ref) 86 881 (13.4) 20.3 
Primary school 65 078 (29.2) 33.9 1.78 (1.32 to 2.41)*** 
Secondary school 70 322 (49.3) 73.9 5.49 (4.08 to 7.38)*** 
Higher 17 241 (8.1) 95.6 27.17 (14.39 to 51.29)*** 

Economic status 
Poorest (ref) 80 067 (16.9) 18.1 
Poorer 74 170 (17.6) 26.1 2.06 (1.63 to 2.60)*** 
Middle 73 417 (19.5) 54.7 5.34 (4.05 to 7.05)*** 
Richer 73 795 (22.5) 65.5 7.54 (5.60 to 10.14)*** 
Richest 82 652 (23.6) 66.5 7.32 (5.44 to 9.86)*** 

Currently working 
No (ref) 149 838 (34.9) 46.8 
Yes 217 448 (65.1) 49.7 2.02 (1.75 to 2.34)*** 

Place of residence 
Urban (ref) 143 743 (69.6) 60.5 
Rural 240 358 (30.4) 21.6 0.13 (0.11 to 0.17)*** 

Distance to health facility 
Big problem (ref) 140 313 (51.8) 43.4 
Not a big problem 214 671 (48.2) 54.4 1.28 (1.13 to 1.45)*** 

Marital status 
No (ref) 189 445 (89.2) 48.5 
Yes 194 656 (10.8) 50.1 1.82 (1.48 to 2.23)*** 

Media exposure 
No (ref) 123 114 (26.2) 22.7 
Yes 259 474 (73.8) 57.9 2.44 (2.08 to 2.85)*** 

Eve-born children 
0 (ref) 103 153 (24.9) 22.9 
1–2 115 453 (15.1) 64.9 16.25 (12.87 to 20.51)*** 
3–4 82 774 (34.5) 61.3 15.57 (12.76 to 19.00)*** 
≥5 82 901 (25.5) 47.4 10.62 (8.53 to 13.24)*** 

Religion 
Christian (ref) 249 065 (93.9) 49.6 
Muslim 112 438 (0.3) 38.0 0.56 (0.22 to 1.43) 
Other 9988 (0.6) 44.4 1.05 (0.60 to 1.84) 
No religion 7970 (5.2) 33.3 0.66 (0.49 to 0.88)** 

Comprehensive HIV knowledge 
No (ref) 172 262 (55.9) 51.5 
Yes 161 350 (44.1) 69.7 1.82 (1.52 to 2.18)*** 

576 
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Table 2. (Continued) 

Variable Frequency (weighted %) HIV Testing (weighted %) Correlation (95% CI) 

Community literacy level 
Low (ref) 131 368 (24.9) 20.9 
Medium 126 553 (32.2) 48.0 4.35 (3.31 to 5.72)*** 
High 127 202 (43.0) 65.3 9.99 (7.78 to 12.83)*** 

Community socio-economic status 
Low (ref) 190 643 (45.1) 29.4 
Medium 67 199 (7.3) 58.3 4.98 (3.80 to 6.51)*** 
High 127 281 (47.6) 65.5 6.17 (5.08 to 7.51)*** 

Community media exposure 
Low (ref) 130 243 (26.0) 19.2 
Medium 140 056 (25.4) 47.2 5.07 (3.88 to 6.62)*** 
High 114 824 (48.7) 65.2 10.57 (8.27 to 13.51)*** 

ref: reference group. 
Statistically significant at *p < 0.5, **p < 0.1 and ***p < 0.01. 
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alues < 10 are tolerable. 28 , 29 Finally, four different models were 
tted using multilevel logistic regression (MLLR) to assess the 
ssociation between individual/household and community fac- 
ors and HIV testing. The first model, the null model (model 
), which had no explanatory variables, was fitted to show the 
ariance in HIV testing attributed to the primary sampling units 
PSUs). In the second model (model 1), only individual/household 
actors were fitted. The third model (model 2) included only com- 
unity factors. The last model (model 3) comprised both the in- 
ividual/household and community factors. 
The four MLLR models included fixed and random effects. 30 , 31 

he fixed effects (measures of association) showed the associ- 
tion between the explanatory variables and the outcome vari- 
ble, and the random effects (measures of variations) showed 
he measure of variation in the outcome variable based on the 
A. This is measured by the intracluster correlation (ICC). 32 The 
odel fit of the regression models was assessed using Akaike’s 

nformation criterion (AIC) deviance ( −2 log-likelihood ratio), as 
he models were nested models. 33 The best model was the model 
ith the least deviance and the highest log-likelihood ratio. Data 
rocessing and analysis were performed using Stata version 14.2 
StataCorp, College Station, TX, USA). The melogit command was 
sed to run the MLLR models. We followed the Strengthening of 
bservational Studies in Epidemiology guidelines. 34 

esults 
ociodemographic characteristics and HIV testing 
overage distribution 
able 2 shows the results for the characteristics and distribution 
f the respondents. A total of 384 416 reproductive-age women 
ere included in the study. Of these, 23.9% were adolescents 
15–19 y of age). More than one-fifth had no formal education 
22.1%) and 34.9% were not currently employed. Approximately 
0.4% of the participants resided in rural areas and more than 
alf (51.8%) reported that they had a big challenge reaching a 
ealth facility (Table 2 ). 
The prevalence of HIV testing by explanatory variables is 

hown in Table 2 . We observed that HIV testing coverage varied 
cross explanatory variables and subcategories. For exam- 
le, HIV testing among women with higher education levels 
as 86.3%, while it was 24.2% for those with no formal ed- 
cation. Similarly, we observed a lower prevalence (20.3%) 
mong those whose husbands had no formal education and 
 higher prevalence (95.6%) among those whose husbands had 
igher education levels. HIV testing was further found to be 
igher among urban residents (60.5%) and was lower among ru- 
al residents (21.6%). The prevalence of HIV testing ranged from 

8.1% to 66.5% for women in the poorest and richest households 
Table 2 ). 

overage of HIV testing 
he pooled result shows that 48.7% of women in the reproduc- 
ive age groups had been tested for HIV. The highest coverage 
as observed in Zambia (86.9%), while the lowest coverage was 
ound in Chad (6.1%) (Figure 1 ). 
Regarding subregional distribution, the highest HIV testing 

overage was observed in southern Africa (85.4%) followed 
y East Africa (67.8%), Central Africa (48.0%) and West Africa 
30.4%) (Table 3 ). 

ixed effects (measure of association) 
able 4 shows the fixed effects of the individual and commu- 
ity factors associated with HIV testing among women of re- 
roductive age. The odds of HIV testing were found to be lower 
mong older women (age 45–49 y; adjusted odds ratio [AOR] 
.30 [95% confidence interval {CI} 0.15 to 0.62]) compared with 
hose 15–19 y of age. We further observed higher odds of HIV 
esting among women who had secondary (AOR 1.97 [95% CI 
577 
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Figure 1. Coverage of HIV testing among reproductive-age women in SSA countries: evidence from 28 DHSs (N = 384 416). 
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1.36 to 2.84]) and higher education (AOR 23.0 [95% CI 5.45 to
97.12]) compared with those with no formal education. Simi-
larly, we found higher odds of HIV testing among women whose
husbands had secondary (AOR 1.57 [95% CI 1.12 to 2.19]) and
higher education (AOR 3.07 [95% CI 1.44 to 6.54]) compared with
women whose husbands had no formal education. 
The result also shows higher odds of HIV testing among

women who were in the rich (AOR 2.79 [95% CI 1.58 to 4.91]) and
richest (AOR 2.78 [95% CI 1.40 to 5.51]) households as compared
with those in the poorest households. Moreover, higher odds of
HIV testing was seen among women who had no religious affili-
ation (AOR 0.58 [95% CI 0.34 to 0.97]) compared with those who
were Christian. 
578 
We found lower odds of HIV testing among women who were
currently employed (AOR 0.70 [95% CI 0.55 to 0.89]) compared
with those who were unemployed. Likewise, lower odds of HIV
testing were noted among women who were married (AOR 0.69
[95% CI 0.50 to 0.95]) compared with unmarried women. 
The odds of HIV testing were found to be higher among

women with 1–2 (AOR 3.18 [95% CI 1.71 to 5.88]), 3–4 (AOR 3.64
[95% CI 1.98 to 6.68]) and ≥5 children (AOR 4.75 [95% CI 2.56
to 8.80]) compared with those with no children. We found the
likelihood of HIV testing to be higher among women with a com-
prehensive knowledge of HIV (AOR 2.01 [95% CI 1.53 to 2.64])
compared with those with no comprehensive HIV knowledge.
Regarding community predictors, we found lower odds of HIV
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Table 3. Subregional coverage of HIV testing among reproductive- 
age women: evidence from 28 DHSs (N = 384 416) 

Included Pooled subregional 
Sub-regions countries coverage, % (95% CI) 

West Africa Burkina Faso 30.4 (28.9 to 31.9) 
Benin 

Côte d’Ivoire 
Gambia 
Ghana 
Guinea 
Liberia 
Mali 

Senegal 
Sierra-Leone 

Togo 
Central Africa Angola 48.7 (47.2 to 50.2) 

Congo 
Democratic 
Republic of the 

Congo 
Cameroon 
Gabon 
Chad 

East Africa Burundi 67.8 (66.8 to 68.9) 
Ethiopia 
Kenya 
Comoros 
Malawi 
Rwanda 
Uganda 
Zambia 
Zimbabwe 

Southern Africa Namibia 85.4 (84.2 to 86.6) 
Lesotho 
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esting among women who reside in rural areas (AOR 0.65 [95% 

I 0.45 to 0.94]) compared with those in urban areas (Table 4 ). 

andom effects (measures of variation) 
he random effects models of the individual/household and com- 
unity factors of HIV testing are shown in Table 5 . We observed in
he null model a significant variation in the likelihood of HIV test- 
ng across the clusters ( σ 2 = 2.08 [95% CI 1.75 to 2.48]). Approxi- 
ately 41% of the total variance in HIV testing was attributed to 
etween-cluster variations (ICC = 0.35). The ICC estimate in the 
mpty model (41%) decreased by 11% in model 1 (ICC = 30%) 
hen decreased by 7% in model 2 (ICC = 23%), but increased by 
% in model 3 (ICC = 29%). These estimates showed that the vari- 
tions in the likelihood of HIV testing can be attributed to the vari- 
nces in the clustering in the PSUs. Model fitness was checked by 
he AIC, deviance and log-likelihood ratio. The best model was 
he model with the lowest AIC and deviance value (the high- 
st log-likelihood ratio), model 3, which included both individ- 
al/household and community factors (Table 5 ). 
iscussion 

e examined the coverage of HIV testing in SSA and the individ- 
al/household and community factors using data from the most 
ecent DHS. The pooled results showed that 48.7% (95% CI 47.2 
o 50.2) of reproductive-age women had been tested for HIV, 
anging from 6.1% in Chad to 86.9% in Zambia. The estimate in 
ur study was lower than what was observed in a recent study, 19 
here a prevalence of 64.4% was reported. The discrepancy in 
stimates may be attributed to the distinct target populations, as 
he previous study focused on married and cohabiting women. 19 
Regarding the individual/household factors, we found the like- 

ihood of HIV testing to be lower among older women, which is 
onsistent with prior findings in SSA. 19 , 34 This outcome may be 
ttributed to the low level of sexual activity among older women 
ompared with younger women. 19 , 35 Women with higher educa- 
ion levels had a greater chance of being tested for HIV than those 
ith no formal education. This finding is in line with prior stud- 
es conducted in Burkina Faso, 35 Ethiopia 14 and Nigeria. 37 Other 
tudies also found women with higher education levels to have 
etter comprehensive knowledge about HIV/AIDS. 38 It has been 
hown that women with higher educational attainment have the 
apability to access healthcare services due to financial and so- 
ial empowerment. 6 , 39 There is also evidence that education em- 
owers women to make health decisions, 6 , 11 , 40 especially visiting 
ealth facilities. 14 , 39 Formal education also promotes healthcare- 
eeking behaviour, 39 –41 which can lead to an improved quality of 
ife. 11 , 41 
We found higher odds of HIV testing among women whose 

usbands had attended secondary and higher education com- 
ared with women whose husbands had no formal education. 
ur finding is consistent with a study in four African countries 
hat shows that among both men and women, secondary educa- 
ion is associated with a 3-fold increase in the prevalence of HIV 
esting. 42 
Other studies conducted in SSA where voluntary counselling 

nd testing (VCT) was associated with knowledge of HIV and ed- 
cation, 43 , 44 and an analysis of survey data from 13 countries of 
SA, showed that prior to the availability of treatment, VCT was 
ssociated with secondary education. 45 
Consistent with previous studies in SSA, 19 the number of chil- 

ren a woman has was found to be associated with HIV test- 
ng, where women with more children had higher odds of testing 
or HIV compared with those with no children. This finding can 
e attributed to the fact that women have access to healthcare 
ervices during pregnancy, delivery or postpartum. 19 , 47 , 48 The re- 
ult also shows higher odds of HIV testing among women who 
ere in the rich and richest households as compared with those 
ho were in the poorest households. Socio-economic inequalities 
n the uptake of HIV testing have persisted despite the massive 
cale-up of HIV testing in SSA. People living in the richest house- 
olds were around three times as likely as those in the poorest 
ouseholds to have been tested for HIV. 48 This is probably be- 
ause women from wealthier households have higher odds of a 
omprehensive knowledge of HIV as compared with those who 
re from poor families. 37 
Socio-economic status often determines access to HIV test- 

ng and treatment partly due to struc tural fac tors, including 
overty, lack of employment opportunities, limited healthcare 
579 
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Table 4. Multilevel multivariable binary logistic regression results for predictors of HIV testing among reproductive-age women: evidence from 

28 DHSs (N = 384 416) 

Variables Model 1, AOR (95% CI) Model 2, AOR (95% CI) Model 3, AOR (95% CI) 

Age (years) 
15–19 (ref) 
20–24 1.26 (0.84 to 1.88) 1.25 (0.84 to 1.86) 
25–29 1.67 (0.99 to 2.80) 1.64 (0.97 to 2.75) 
30–34 1.46 (0.80 to 2.65) 1.42 (0.78 to 2.60) 
35–39 0.81 (0.39 to 1.67) 0.78 (0.37 to 1.62) 
40–44 0.78 (0.42 to 1.46) 0.74 (0.39 to 1.39) 
45–49 0.31 (0.15 to 0.62)** 0.30 (0.15 to 0.62)** 

Women’s education level 
No formal education (ref) 
Primary school 1.36 (1.06 to 1.75)* 1.26 (0.99 to 1.62) 
Secondary school 2.17 (1.51 to 3.14)*** 1.97 (1.36 to 2.84)*** 
Higher 26.30 (6.28 to 110.15)**** 23.01 (5.45 to 97.19)*** 

Husband’s education level 
No formal education (ref) 
Primary school 1.12 (0.79 to 1.58) 1.08 (0.76 to 1.53) 
Secondary school 1.65 (1.19 to 2.30)** 1.57 (1.12 to 2.19)** 
Higher 3.30 (1.53 to 7.10)** 3.07 (1.44 to 6.54)** 

Economic status 
Poorest (ref) 
Poorer 1.49 (1.05 to 2.10)* 1.14 (0.78 to 1.66) 
Middle 3.76 (2.49 to 5.65)*** 1.81 (1.10 to 2.98)* 
Richer 7.27 (4.67 to 11.32)*** 2.79 (1.58 to 4.91)*** 
Richest 7.88 (4.52 to 13.74)*** 2.78 (1.40 to 5.51)** 

Media exposure 
No (ref) 
Yes 1.46 (1.14 to 1.87)** 1.40 (1.08 to 1.81)** 

Ever-born children 
0 (ref) 
1–2 3.16 (1.73 to 5.77)*** 3.18 (1.71 to 5.88)*** 
3–4 3.67 (2.03 to 6.62)*** 3.64 (1.98 to 6.68)*** 
≥5 4.76 (2.61 to 8.66)*** 4.75 (2.56 to 8.80)*** 

Currently working 
No (ref) 
Yes 0.67 (0.53 to 0.85)** 0.70 (0.55 to 0.89)** 

Marital status 
No (ref) 
Yes 0.67 (0.49 to 0.92)* 0.69 (0.50 to 0.95)* 

Religion 
Christian (ref) 
Muslim 0.44 (0.10 to 1.93) 0.39 (0.08 to 1.86) 
Other 1.26 (0.60 to 2.68) 1.27 (0.59 to 2.76) 
No religion 0.58 (0.34 to 1.00) 0.58 (0.34 to 0.97)* 

Comprehensive HIV knowledge 
No (ref) 
Yes 2.09 (1.60 to 2.74)*** 2.01 (1.53 to 2.64)*** 

Place of residence 
Urban (ref) 
Rural 0.49 (0.37 to 0.64)*** 0.65 (0.45 to 0.94)* 

Distance to health facility 
Big problem (ref) 
Not a big problem 1.19 (1.05 to 1.34)** 1.06 (0.87 to 1.30) 
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Table 4. (Continued) 

Variables Model 1, AOR (95% CI) Model 2, AOR (95% CI) Model 3, AOR (95% CI) 

Community literacy level 
Low (ref) 
Medium 1.80 (1.32 to 2.46)*** 1.45 (0.98 to 2.15) 
High 2.08 (1.44 to 3.01)*** 1.61 (0.96 to 2.69) 

Community socio-economic status 
Low (ref) 
Moderate 1.42 (1.10 to 1.83)** 1.43 (0.90 to 2.29) 
High 1.35 (1.05 to 1.74)* 1.34 (0.87 to 2.06) 

Community media exposure 
Low (ref) 
Moderate 2.08 (1.54 to 2.82)*** 1.35 (0.88 to 2.05) 
High 2.55 (1.76 to 3.70)*** 1.70 (0.96 to 2.99) 

ref: reference group. 
Statistically significant at *p < 0.5, **p < 0.1 and ***p < 0.01. 

Table 5. Random effects for factors of HIV testing among reproductive-age women: evidence from 28 DHSs (N = 384 416) 

Random effect Model 0 Model 1 Model 2 Model 3 

PSU variance (95% CI) 2.08 (1.75 to 2.48) 1.12 (0.83 to 1.53) 0.79 (0.61 to 1.02) 1.06 (0.77 to 1.46) 
ICC 0.41 0.30 0.23 0.29 
Likelihood ratio test 2985.20 321.39 1210.71 310.26 
Wald χ2 Reference 500.21 (p < 0.001) 479.59 (p < 0.001) 547.44 (p < 0.001) 
Model fitness 
Log-likelihood −8574.36 −2282.53 −8359.04 −2256.72 
Deviance ( −LLR) 17 148.36 4565.06 16 718.08 4513.44 
AIC 17 152.74 4621.07 16 738.09 4585.44 

Total observations 384 101 384 101 384 101 384 101 
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ccess and limited transportation infrastructure, which have 
een highlighted as both independent and interactive contribu- 
ors to healthcare engagement in HIV-positive women. 49 
We found lower odds of HIV testing among women who were 

urrently employed as compared with those who were not cur- 
ently employed. This finding is inconsistent with prior studies 
ocumenting that although the type of employment matters, 
mployed women are more likely to engage in HIV medical care, 
ncluding HIV testing, timely linkage to HIV care, retention in HIV 
are and HIV medication adherence. 50 , 51 However, even though 
urther studies are needed to examine the mechanism, our lower 
dds of HIV testing among currently employed women might 
robably be due to a relatively busy work schedule. Thus some 
omen might not get permission from their employer and might 
ave no time to wait for test results. 
We also found that lower odds of HIV testing were seen 

mong women who were married as compared with unmar- 
ied women. This finding is inconsistent with a prior study con- 
ucted among African Americans. 52 However, other literature 
ocumented that divorced and separated individuals were more 
ikely to have been tested for HIV than married individuals. 53 , 54 
ivorced and separated individuals were more than four times as 
ikely to die of HIV/AIDS than married individuals. Single or never- 
arried persons were 13 times more likely to die of HIV/AIDS than 
heir married counterparts. 55 , 56 
Because of their wider sexual network, single/never married 

nd divorced/separated persons have a high risk of acquiring 
IV/AIDS and subsequently dying from it. 57 Marriage seems to 
onfer a form of social control, 55 , 58 which in effect works to limit 
he number of sexual partners a spouse has. Behaviour change 
ommunications should target individuals at high risk (single and 
ivorced) to get them to seek HIV testing, the cornerstone for HIV 
revention. 51 
Furthermore, we found religion to be associated with HIV 

esting. We observed lower odds of HIV testing among women 
ith no religious affiliation than Christians. One mixed methods 
tudy examined HIV/sexually transmitted infection testing in as- 
ociation with the influence of religion on behaviour. 59 That study 
ound a positive/protective association, where encouragement 
rom church members to get tested for HIV was significantly 
581 
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greater than encouragement from family and friends. Also, peo-
ple exposed to religious teachings on HIV and stigma were more
likely to get tested for HIV. 60 Several mechanisms were present
in those studies, including behavioural norms, social support
and organization, social influence and education. In one study, 59 
87% of participants said it was important for their church to talk
about testing for HIV and 77% reported that the church should
offer HIV testing. 60 
In this study, we found higher odds of HIV testing among

women with comprehensive HIV knowledge compared with
those with no comprehensive knowledge. This finding corrobo-
rates several prior studies in Africa, 61 –65 and socio-economic sta-
tus, including wealth, employment and urban residence, have
been implicated, 52 as women with higher social status may have
a good understanding of the benefits of HIV testing. 65 Knowl-
edge is essential in preventing and controlling HIV, 38 , 52 as such
knowledge increases self-awareness about risk factors associ-
ated with transmission. 63 A recent meta-analysis of 60 studies
showed that HIV knowledge ranked among the most common
fac tors selec ted by researchers when studying HIV testing be-
haviours and revealed that HIV knowledge was positively corre-
lated with HIV testing. 64 , 66 
Finally, we found lower odds of HIV testing among women

who resided in rural areas compared with their counterparts in
urban areas, as seen in another study in SSA. 19 The possible
reason for this finding is partly attributable to the concentra-
tion of health facilities in urban centers. 67 Moreover, rural resi-
dents face unique challenges, such as distance to care, a lack
of healthcare facilities and healthcare providers with HIV/AIDS
expertise, limited availability of supportive or ancillary services,
stigma and discrimination and limited educational and economic
infrastructure. 68 

Strengths and limitations of this study 
A key strength of this study is that we used nationally repre-
sentative surveys from several countries in SSA to investigate
HIV testing coverage and its associated individual and commu-
nity predictors. Thus we believe our findings are generalizable to
other countries in SSA. Nonetheless, the study has the follow-
ing limitations. First, a cause–effect relationship cannot be estab-
lished due to the cross-sectional nature of the study. Second, the
DHS relies on self-reported data, which may be prone to recall
bias. Lastly, due to data availability and constraints, we used sur-
veys that were conducted at different time points in the selected
countries. 

Conclusions 
Overall, more than half of the women of reproductive age had
been tested for HIV. However, country and subregional differ-
ences were observed in this study. The likelihood of HIV testing
was lower in older married women but higher in women with at
least a primary education, those with comprehensive HIV/AIDS
knowledge and those who lived in urban areas. Stakeholders
should therefore consider an integrated approach to enhance HIV
testing by empowering older women, those with no formal edu-
cation, those who do not have comprehensive HIV/AIDS knowl-
582 
edge and those in urban areas through health education, sensiti-
zation and counselling. More importantly, it is expedient for these
to be considered while being cognizant of within- and across-
country variations. 
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