Museki I. BMC Public Health ~ (2022) 22:1281 :
htl:;(::/l/\éivgii:_:]HOJ18%/;;2;809{022-13679-8 BMC PUbllc Health

RESEARCH Open Access

. ®
Prevalence and factors associated i

with self-reported HIV testing

among adolescent girls and young women
in Rwanda: evidence from 2019/20 Rwanda
Demographic and Health Survey

Alfred Musekiwa', Patricia Silinda?, Assanatou Bamogo?®, Halima S. Twabi*, Mohanad Mohammed>®,
Jesca Mercy Batidzirai®, Zvifadzo Matsena Zingoni’, Geoffrey Chiyuzga Singini*, Maureen Moyo',
Nobuhle Nokubonga Mchunu>#?, Theodora lieoma Ekwomadu'®, Portia Nevhungoni®!" and

Innocent Maposa’

Abstract

Background: HIV/AIDS remains a major public health problem globally. The majority of people living with HIV are
from Sub-Saharan Africa, particularly adolescent girls and young women (AGYW) aged 15-24 years. HIV testing is
crucial as it is the gateway to HIV prevention, treatment, and care; therefore this study determined the prevalence and
factors associated with self-reported HIV testing among AGYW in Rwanda.

Methods: We conducted secondary data analysis on the AGYW using data extracted from the nationally representa-
tive population-based 2019/2020 cross-sectional Rwanda Demographic and Health Survey (DHS). We described the
characteristics of study participants and determined the prevalence of HIV testing and associated factors using the
multivariable logistic regression model. We adjusted all our analyses for unequal sampling probabilities using survey
weights.

Results: There were a total of 5,732 AGYW, with the majority (57%) aged 15-19 years, 83% were not living with a man,
80% were from rural areas, 29% were from the East region, and 20% had a history of pregnancy. Self-reported HIV
testing prevalence was 55.4% (95%Cl: 53.7 to 57.0%). The odds of ever having an HIV test were significantly higher for
those aged 20-24 years (@OR 2.87, 95%Cl: 2.44 to 3.37); with higher education (@OR 2.41, 95%Cl:1.48 to 3.93); who were
rich (aOR 2.06, 95%Cl:1.57 to 2.70); with access to at least one media (@aOR 1.64, 95%Cl: 1.14 to 2.37); who had ever
been pregnant (@OR 16.12, 95%Cl: 9.60 to 27.07); who ever had sex (aOR 2.40, 95%Cl: 1.96 to 2.95); and those who had
comprehensive HIV knowledge (aOR 1.34, 95%Cl: 1.17 to 1.54).

Conclusions: We report an unmet need for HIV testing among AGYW in Rwanda. We recommend a combination
of strategies to optimize access to HIV testing services, especially among the 15-19 years adolescent girls, including
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facility-based testing, school and community outreach, awareness campaigns on HIV testing, and home-based testing

through HIV self-testing.
Keywords: AGYW, DHS, HIV testing, Rwanda

Introduction

According to the 2021 UNAIDS report, there were 37.7
million people globally living with HIV (PLHIV) globally
in 2020, 36.0 million of whom were adults and 1.7 million
children aged 0-14 years, while 53% of all PLHIV were
women and girls [1]. Globally, adolescent girls and young
women (AGYW), aged 15-24 years, have 60% higher
HIV infection compared to adolescent boys and young
men of the same age [2]. Furthermore, around 1.5 million
people were newly infected with HIV and women and girls
accounted for 50% of these new infections. Every week,
around 5,000 AGYW become infected with HIV [1].

In Sub-Saharan Africa, AGYW represent 10% of the total
population but accounts for about 25% of all HIV infec-
tions [3]. Additionally, six in seven new HIV infections
among adolescents aged 15— 19 years are among girls [1].
In Eastern and Southern Africa, there were 2.4 HIV infec-
tions among AGYW for every one infection among boys
and young men of the same age [4]. Adolescent girls and
young women remain at a higher risk of HIV infection.

HIV counselling and testing services are essential for
HIV prevention, treatment, care, and support [5]. In
2016, the United Nations (UN) declared to end AIDS at
the end of 2020 [6]. The declaration endorsed the 90-90-
90 targets, requiring at least 90% of PLHIV would know
their status, 90% of these would be on antiretroviral treat-
ment (ART), and 90% of those on ART would achieve
viral load suppression (VLS) [6]. Increasing access to
and uptake of HIV testing is critical to achieving the first
and the two corresponding targets [7]. The World Health
Organization (WHO) also recommends annual testing in
high HIV prevalent settings [7, 8].

Rwanda faces an HIV epidemic with an estimated prev-
alence in the population aged 15-49 years of approxi-
mately 3% in 2010 [9]. The prevalence of HIV among
adolescent girls and young women in Rwanda is 3.7%
[9]. HIV prevalence discrepancy by gender is particularly
marked among young people, where infection among
young women of ages 20-24 is five times higher than
in men of the same age [10, 11]. The country has made
extensive gains in HIV testing and counselling (HTC)
as its national strategic plan (NSP) reports an 83.8%
rate of self-reported HIV testing among HIV-positive
adults aged 15—-64 years, specifically 85.6% of HIV-posi-
tive women and 80.4% of HIV-positive men [9], thereby
showing higher HIV testing among women than men.

Numerous studies have documented factors associated
with HIV testing, such as gender, age, education level,
pregnancy, geographical location, marital status, and the
number of sexual partners [5, 12, 13]. Studies in several
countries have found varied HIV testing rates among
young women such as in Nigeria (12%), Uganda (26.5%),
Kenya (27.7%), and Rwanda (40%) [5]. There remains
an unmet need for effective HIV prevention strategies
among AGYW compared to their male peers and under-
standing factors associated with self-reported HIV test-
ing could aid in improving these strategies. This study
explored the prevalence and factors associated with self-
reported HIV testing among AGYW in Rwanda using
2019/2020 Demographic and Health Survey (DHS) data.

Methods

Study design and setting

This is a secondary data analysis of Rwanda’s 2019/2020
DHS data set, a nationally representative population-
based cross-sectional survey. The DHS is carried out
in all the regions of Rwanda, including rural and urban
areas. In Rwanda, the prevention of mother-to-child
transmission of HIV (PMTCT) and anti-retroviral ther-
apy (ART) coverage was 96% in 2016 [14]. By 2017, 98%
of the health facilities in the country were already offer-
ing HIV care and treatment services [14]. Morbidity and
mortality among people living with HIV have reduced in
recent years due to the coverage of ART, early initiation,
and improvements in diagnosis and treatment of oppor-
tunistic infections. Rwanda also commenced initiatives
targeting adolescents to reduce HIV infection rates,
promote changes in programmes and policy as well as
create platforms that allow AGYW to have equal access
to Sexual and Reproductive Health and Rights (SRHR)
services.

Study population and sampling

The study population was the adolescent girls and young
women (AGYW), aged 15-24 years, who lived in Rwanda
at the time of the survey. In the survey, stratified, two-
stage cluster random sampling of households was done.
The 2012 Rwanda population census was used as a sam-
pling frame. The 2019/2020 survey had a household sam-
ple size of 13,650 and all eligible members of the selected
households who consented to participate were included
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in the survey. Further details on sampling are available
in the 2019/2020 Rwanda DHS report [15]. Among the
14,634 women interviewed for the 2019/2020 Rwanda
DHS, 5,732 were qualified to be included in this study.

Measurements

Study outcome

The main outcome of interest was self-reported testing
for HIV defined as whether the respondent had ever been
tested for HIV. The participants were asked whether they
ever had an HIV test, and the responses were either Yes,
‘No, or ‘No response. We treated the ‘No response’ cat-
egory as missing, and therefore the outcome variable was
binary (Yes, No).

Predictor variables

The potential factors associated with HIV testing include
age category (15-19 years, 20-24 years), employment
(Yes, No), marital status, which was re-categorized as
living with a man (Yes, No), highest education (No edu-
cation/primary, Secondary, Higher), place of residence
(Urban, Rural), region (Kigali, South, West, North, East),
and wealth index (Poorest, Poorer, Middle, Richer, Rich-
est). The exposure to media variable was generated
from responses on the frequency of reading newspa-
pers, watching TV, and listening to the radio. Individuals
who responded ‘not at all’ to at least one of the sources
of media, were coded as 0 and ‘less than once a week
and at least once a week’ was given a code of 1. The
same applied to watching TV or listening to the radio or
reading a newspaper. The final media exposure variable
was coded as O for all those who said ‘not at all’ for any
sources of media and 1 for ‘access to at least newspaper
or TV or radio. Knowledge of mother to child transmis-
sion of HIV was coded as ‘Yes’ if a woman responded to
knowing HIV transmission through birth, delivery and
breastfeeding and 0 if responded ‘No’ to these ques-
tions. Comprehensive knowledge of HIV was measured
as ‘Yes’ to the following set of questions: reduce risk of
getting HIV: always use condoms during sex; reduce
risk of getting HIV: have 1 sex partner only who has no
other partners; a healthy-looking person can have HIV,
and was measured as ‘No’ to the following questions:
can get HIV from mosquito bites, can get HIV by witch-
craft or supernatural means; would be afraid to get HIV
from contact with saliva from an infected person. Simi-
larly, HIV discriminatory attitude was measured as ‘No’
to the following: children with HIV should be allowed
to attend school with children without HIV; would buy
vegetables from a vendor with HIV; and was measured
as ‘Yes’ to the following questions: people hesitate to take
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HIV test because of the reaction of other people if posi-
tive; would be ashamed if someone in the family had HIV.
Participants were also asked whether they had been preg-
nant in the past 24 months (Yes, No). Participants were
also asked whether they experienced any form of gender-
based violence (GBV); this was measured by saying ‘Yes’
to any one or more of the following: being humiliated;
threatened; insulted; pushed; slapped; punched with a
fist or hit with something; kicked, burned; threatened or
attacked with a knife, twisted; physically forced to have
sexual intercourse; physically forced to have any other
sexual act, or performed any sexual acts they did not
want to.

Data management and statistical analysis

The data set is accessible via The DHS Program web-
site  (https://dhsprogram.com/data/available-datasets.
cfm). We used descriptive statistics to summarize the
characteristics of participants and expressed categorical
variables as frequencies and percentages with 95% con-
fidence intervals (CI). We carried out a univariate analy-
sis of each predictor variable against the outcome of HIV
testing and entered all variables with a p - value<0.1 into
the multivariable logistic regression model at the same
time. We presented results as crude odds ratios (OR) and
adjusted odds ratios (aOR), with corresponding 95% con-
fidence intervals (CI) and p-values. We used a two-tailed
p<0.05 to indicate statistical significance. All statistical
analyses were conducted using STATA version 14 with
“svy” commands to account for unequal sampling prob-
abilities due to the complex survey design. We also used
the “svyset” option of “single unit (certainty)” to avoid the
model not converging where the numbers were small.

Ethics considerations

We sought permission to use DHS data from the DHS
program via their website and agreed to all standards
and laws applicable in accessing and utilizing DHS data.
The Rwandan DHS was ethically approved by the Rwan-
dan Health Research Committee, Institutional Review
Board of ICF Macro, and the Centres for Disease Con-
trol and Prevention (CDC) in Atlanta, GA, USA, and IRB
[15].

Results

Cohort description

From the 14,634 women aged 15-49 years included in
the 2019/2020 Rwanda DHS, we excluded 8,902 who
were aged outside the age group of 15 to 24 years and
remained with 5,732 AGYW whom we analysed in this
study.
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Characteristics of study participants

The majority of the AGYW (57.4%) were adolescent girls
(15-19 years). Most AGYW were not living with a man
(83.4%), 79.9% were from rural areas, 28.5% were from
the Eastern region, 20.3% from the Southern region,
21.4% from the Western region and 14.4% from the Kigali
region. In terms of their education, 49.7% had completed
primary education with a similar number having com-
pleted secondary education (46.7%), and very few had no
education (1.4%). In terms of employment status, 55.4%
of the AGYW were either currently employed or had
been employed before. In terms of wealth status, 25.4% of
the AGYW were from the richest households. Less than
4% had access to at least one of the three communication
strategies (newspaper, television or radio). With regards
to pregnancy, 20% of the AGYW had been pregnant in
the past 24 months. In terms of HIV knowledge, 53.5%
had comprehensive HIV knowledge, 66.3% had adequate
knowledge of mother-to-child transmission of HIV, and
34.4% did not have HIV discriminatory attitudes. For
HIV risky sexual behaviour, 36.9% ever had sex and from
these; 9.2% had received cash or gifts in return for sex,
34.1% had two or more sex partners, and 20.2% used a
condom during their last sex. Regarding gender-based
violence (GBV), 37.6% reported having experienced it.
(Table 1).

Self-reported HIV testing and associated risk factors
among all participants (N=5732)

Table 2 shows the estimates of the factors associated
with self-reported HIV testing among AGYW aged
15-24 vyears. Self-reported HIV testing was 55.4%
(95%ClI: 53.7 to 57.0%).

Socio-demographic factors

In multivariable analysis, the odds of self-reported
HIV testing were higher in the 20-24-year-olds com-
pared to the 15-19 year-olds (aOR 2.85, 95%CI: 2.42
to 3.34, p<0.001). AGYW who were living with a man
had higher odds of self-reported HIV testing (aOR 2.33,
95%CI: 1.50 to 3.61, p<0.001). Also, those from urban
areas had higher odds of self-reported HIV testing com-
pared to rural areas (aOR 1.27, 95%CI: 1.01 to 1.61,
p=0.045). Similarly, those from the Northern region
had higher odds of self-reported HIV testing than those
from the Eastern region (aOR 1.50, 95%CI: 1.15 to 1.96,
p=0.003). Compared to those with either no educa-
tion or only primary education, those who had second-
ary education (aOR 2.24, 95%CI: 1.91 to 2.63, p<0.001)
and those with higher education (aOR 2.44, 95%CI:
1.50 to 3.98, p<0.001)) had higher odds of self-reported
HIV testing. The odds of self-reported HIV testing were
higher for the employed AGYW (aOR 1.26, 95%CI: 1.09
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Table 1 Characteristics of adolescent girls and young women,
aged 15-24 vyears, interviewed in the 2019/20 Rwanda DHS
(N=5,732)

Characteristics N (%)% 95%(Cl
Socio-demographic

Age group, in years

15-19 3308 (574) 56.0—589
20-24 2424 (426) 41.1-440
Living with a man

No 4828 (834) 823-84.5
Yes 904 (16.6)  155-17.7
Residence

Rural 4305(79.9) 785-81.2
Urban 1427 (20.1)  18.8-215
Region

Kigali 750 (14.4) 13.2-154
South 1327(20.3) 189-21.7
West 1275(214) 220-229
North 903 (15.5) 144—16.7
East 1477 (28.5) 26.8—30.3
Highest education

None 76 (1.4) 1.0—18
Primary 2830 (49.7) 47.8—516
Secondary 2703 (46.7) 44.9—48.5
Higher 123(2.2) 1.7—29
Employed in the past 12 months

No 2563 (44.7) 43.1-46.3
Yes 3169 (55.3) 53.7-56.9
Wealth index

Poorest 952 (16.1) 14.7-17.7
Poorer 1058 (189) 17.5-20.3
Middle 1064 (18.8) 17.4-20.2
Richer 1135(204) 19.0-219
Richest 1523 (25.8) 23.7-280

Communication strategies
Accesses at least one of the three media at least once a week

No 1631(28.2) 266-299
Yes 4101 (72.8) 701—734
Pregnancy Outcome

Ever been pregnant in the past 24 months

No 4625 (80) 78.8—81.1
Yes 1107 (20) 189—21.2
HIV Knowledge

Comprehensive HIV knowledge

No 3080 (53.5) 51.9-55.1
Yes 2652 (46.5) 44.9-48.1
HIV discriminatory attitudes

Yes 3763 (65.6) 64.1-67.1
No 1969 (344) 32.9-359
MTCT knowledge

No 1935(33.7) 32.3-352
Yes 3797 (663) 64.8-67.7
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Table 1 (continued)

Characteristics N (%)% 95%Cl

HIV sexual risk factors

Ever had sex

No 3665 (63.1)  61.7—64.5

Yes 2067 (36.9)  355—383
n (0/0)&

Cash in return for sex*

No 560 (90.8)  87.2—93.5

Yes 55(9.2) 6.5—128

Multiple sex partners*

1 Partner 1368 (65.9) 63.6—68.1

2 Partners 460 (22.3) 20.5—24.1

34 Partners 238 (11.8) 10.3—13.6

Condom use during last sex*

No 1093 (79.8) 77.3—82.1

Yes 297 (20.2) 17.9—22.7

Experienced gender-based violence**

No 135(62.4) 554—689

Yes 84 (37.6) 31.1—446

—Percentages are weighted. *The question was only asked from those who had sex, and those with missing
data were not included. n—reduced sample size. **Fewer participants answered these questions, C/=Confidence
Interval, MTCT=Mother-To-Child-Transmission of HIV. N of the missing values in the cash in return for sex is 5,117,

multiple sex partners is 3,666, condom use during last sex is 4,342, and experienced gender-based violence is 5,513

to 1.47, p=0.002). In comparison with AGYW from
poorest households, those who were from poorer (aOR
1.42, 95%CI: 1.10 to 1.83, p=0.007) or middle (aOR
1.41, 95%CI: 1.08 to 1.83, p=0.010) or richer (aOR 1.81,
95%CI: 1.37 to 2.39, p<0.001) or richest households (aOR
1.53, 95%CI: 1.15 to 2.03, p<0.001) had higher odds
of self-reported HIV testing. (Table 2).

Communication strategies

The odds of self-reported HIV testing were higher among
those accessing at least one of the three media exposures
(radio or newspaper or TV) at least once a week (aOR
1.36, 95%CI: 1.14 to 1.63, p=0.001). (Table 2).

History of pregnancy

The odds of self-reported HIV testing were higher among
those who had been pregnant in the past 24 months (aOR
16.83, 95%CI: 10.03 to 28.27, p<0.001). The odds ratio
and its 95% confidence interval were higher and wider,
respectively, due to the very high self-reported HIV test-
ing rate of 98% among pregnant women. (Table 2).

HIV sexual risk behaviours

The odds of self-reported HIV testing were higher among
those who ever had sex (aOR 2.38, 95%CI: 1.94 to 2.92,
»<0.001). (Table 2).
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HIV knowledge

The odds of self-reported HIV testing were higher among
those who had comprehensive HIV knowledge (aOR
1.34, 95%CI: 1.15 to 1.52, p<0.001). However, the odds of
self-reported HIV testing were lower among those who
had discriminatory attitudes toward the HIV infection
(aOR 0.33, 95%CI: 0.17 to 0.65, p=0.001).

Discussion

The objective of this paper was to determine the preva-
lence and risk factors for self-reported HIV testing
among AGYW, aged 15 to 24 years, in Rwanda using the
2019/2020 Demographic and Health Survey (DHS) data.
To do this, we analysed data from 5,732 AGYW which
gave a prevalence of 55.4% of self-reported HIV testing
among Rwandese AGYW. This is lower than the 78%
reported in the 2019/2020 DHS report for the 15-49 year
age group. This is probably because women aged 15-49
years have a higher proportion of those with a history of
pregnancy than the 15-24 years age group. The HIV test-
ing rates among pregnant women are generally higher
since the women are tested for HIV during antenatal
care. Although the 2019/2020 DHS reports that 96.1% of
15-24-year-old youths know where to get tested, 45% of
the 5,732 AGYW still did not get tested; this may suggest
that knowledge of where to get tested does not imply that
they would actually test for HIV. The proportion of those
testing is also lower because the 96.1% includes both
males and females. A logistic regression model account-
ing for survey weights was performed and findings from
the adjusted model show that being in the 20-24 year age
group, living with a man, urban-dwelling, higher educa-
tion, employment, economic stability, access to media,
history of pregnancy, ever having sex, HIV non-discrim-
inatory attitudes, and having comprehensive HIV knowl-
edge, were significantly associated with self-reported
HIV testing.

We found a strong association between pregnancy and
self-reported HIV testing. This could mainly be attribut-
able to the wide access to HIV testing among pregnant
women attending antenatal clinic (ANC) visits [16]. Sev-
eral studies have also found this association [13, 16, 17].
It is important to test for HIV when pregnant as this
allows for those who test HIV positive to be enrolled for
interventions that prevent mother-to-child transmission
of HIV and also to initiate ART.

AGYW aged 20-24 years had higher odds of HIV test-
ing compared to those aged 15-19 years. The age group
20-24 has more information on sexual matters and is
more likely to go for HIV testing than the 15-19-year-
olds. This is in line with other previously published stud-
ies from Zambia, South Africa, and Tanzania [13, 18, 19].
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Table 2 Factors associated with self-reported HIV testing among 15-24 years adolescent girls and young women interviewed in the
2019/20 Rwanda DHS (N=5,732)

Univariate analysis Multivariable/Adjusted analysis
Characteristics %HIV Testing Crude OR 95%Cl P-value Adjusted OR 95%Cl P-value
Socio-demographic
Age group, in years
15-19 365 1.00 1.00
20-24 809 738 6.41-8.49 <0.001* 285 242-334 <0.001*
Living with a man
No 474 1.00 1.00
Yes 955 2377 17.18-32.89 <0.001* 233 1.50-3.61 <0.001*
Residence
Rural 529 1.00 1.00
Urban 653 1.68 1.42-198 <0.001* 1.27 1.101-1.61 0.045%
Region
Kigali 65.6 1.72 1.36-2.17 <0.001* 1.29 0.95—1.74 0.102
South 52.7 1.004 0.84-1.20 0961 1.17 0.92—1.49 0.208
West 530 1.02 0.83-1.25 0.864 1.20 092—1.55 0.176
North 579 1.24 1.004-1.54 0.046% 1.50 1.15—1.96 0.003*
East 526 1.00 1.00
Highest education
None/Primary 496 1.00 1.00
Secondary 60.7 1.57 1.40-1.77 <0.001* 224 1.91-263 <0.001*
Higher 776 353 2.21-564 <0.001* 244 1.50-3.98 <0.001*
Employed in the past 12 months
No 46 1.00 1.00
Yes 63 1.99 1.76-2.26 <0.001* 1.26 1.09-147 0.002*
Wealth index
Poorest 494 1.00 1.00
Poorer 523 1.12 0.93-1.36 0.226 142 1.10-1.83 0.007*
Middle 52.8 1.15 0.94-1.39 0.172 141 1.08-1.83 0.010%
Richer 596 151 1.24-1.84 <0.001* 181 1.37-2.39 <0.001*
Richest 599 153 1.27-1.85 <0.001* 153 1.15-2.03 <0.001*

Communication strategies

All media

No 54.8 1.00 1.00

Yes 709 144 1.26-1.65 <0.001* 1.36 1.14-1.63 0.001*
Pregnancy

Ever been pregnant

No 44.7 1.00 1.00

Yes 98 60.65 37.74-97 .46 <0.001* 16.83 10.03-28.27 <0.001*
HIV sexual risks

Ever had sex

No 388 1.00 1.00

Yes 838 8.19 6.95-9.63 <0.001* 2.38 1.94-2.92 <0.001*
HIV Knowledge

Comprehensive HIV knowledge

No 492 1.00 1.00

Yes 625 171 1.53-1.92 <0.001* 132 1.15-1.52 <0.001*

HIV discriminatory attitudes

No 60.8 14 1.24-1.58 <0.001* 033 0.17-0.65 0.001
Yes 526 1.00 1.00

MTCT knowledge

No 525 1.00 1.00

Yes 56.8 1.19 1.05-135 <0.001* 1.08 0.93-1.25 0311

* —p—value <0.05, 95% Cl—95% confidence interval
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The AGYW who lived with a man were more likely to
test for HIV and this could be due to their possibly high
sexual activities, hence they are at higher risk of HIV and
other sexually transmitted diseases, for which they would
visit the healthcare facilities and would also be allowed
to test for HIV [20]. Other studies have found similar
results, for example in South Africa by Jooste et al. 2020
[21] and in Tanzania by Mahande et al. 2019 [22].

AGYW from urban areas had significantly higher odds
for HIV testing compared to their counterparts from
rural areas. This could be explained by the easy access to
sexual and reproductive health and rights (SRHR) and
HIV services in primary healthcare facilities in urban
areas. In addition, individuals in the urban areas are
modernized and may not be influenced by culture or the
stigma that follows when one decides to go for HIV test-
ing as in the rural areas [23]. This finding is supported
by various other studies in South Africa, Ethiopia, and
Nigeria [5, 24, 25]. We also found that compared to those
from the Eastern region of Rwanda, the AGYW from
Kigali, and the Northern region were significantly more
likely to test for HIV. There is an increase in urbanization
caused by demographic shifts and decentralization in the
Northern Province. It has also been noted that knowl-
edge and attitudes towards HIV are better than at the
national level for the Northern Province [23, 26].

As the education level increased, the odds of HIV test-
ing also increased and this is in agreement with previous
studies [27-29]. Those with higher education are also
most likely to have higher knowledge of HIV, which we
have also found to be associated with testing for HIV.
Those who were employed were more likely to have
tested for HIV, which can be explained by their chance of
exposure to massive HIV awareness events at the work-
place or around them. We also found that coming from
rich households was associated with HIV testing. This is
probably because the poor may not afford transport costs
to the HIV testing centres even though HIV testing is
free in Rwanda. The rich have more access to all forms of
media and therefore are likely to have more knowledge
on HIV testing. Additionally, the poor may be more pre-
occupied with meeting their daily needs and HIV testing
may not be a priority for them. Other studies (see Jooste
et al. 2020 [21], Cemin et al. 2012 [30], Treves-Kagan
et al. 2017 [31], Matovu et al. 2013 [32], Ibrahim et al.
[24], Molla et al. [33], Menon et al. [34]) also found that
wealthy individuals are more likely to be tested for HIV
as compared to poor individuals.

Our findings also show that AGYW who had access
to at least one media platform at least once a week
(newspapers, TV, or radio) were more likely to have
tested for HIV. It is most likely that the local HIV/AIDS
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organizations and the Rwanda Ministry of Health also
disseminate HIV information via newspapers, radios, and
TVs. This can sensitise the AGYW on the importance
of HIV testing and provide information on where to get
HIV tested. This has also been found by other studies
from Ethiopia [33] and Zambia [34].

Those who ever had sex were more likely to have tested
for HIV. This is not surprising as most HIV transmissions
happen through sexual intercourse. This can also be tied
to inconsistent condom use [13], which is associated with
HIV testing. The fear that one may have acquired HIV
after having unprotected sex can influence an individual
to go for HIV testing.

This study is not without limitations. Since this is a
secondary data analysis of a cross-sectional study, we
cannot infer a causal relationship between the risk fac-
tors and the self-reported HIV testing outcome. In addi-
tion, the data set lacked some known risk factors for HIV
testing; for instance, religious beliefs can influence the
decision for HIV testing. We also could not determine
whether some HIV sexual risk behaviours such as incon-
sistent condom use, multiple sexual partnerships, and
inter-generational sex partnerships, were associated with
HIV testing because our model could not converge when
these were included. Moreover, the data on gender-based
violence (GBV) had a lot of missing data. This may be
due to the sensitive nature of the subject that could have
underestimated the association between intimate partner
violence and/or GBV with testing for HIV.

There are also strengths of this study. This study is a
secondary data analysis of a recent large sample of 5,732
Rwandese AGYW with data from DHS, which is a rigor-
ously conducted nationally representative population-
based cross-sectional survey. All analyses done on the
survey data were adjusted using survey weights.

Conclusion

In summary, we found an unmet need for HIV testing
among adolescent girls and young women in Rwanda
based on the 2019/2020 DHS data. We also found that
being 20-24 years old, living with a man, urban-dwelling,
higher education, employment, economic stability, access
to media, history of pregnancy, ever having sex, and having
comprehensive HIV knowledge were associated with HIV
testing. We, therefore, recommend that the Rwandan
Ministry of Health and other stakeholders incorpo-
rate our determinants of self-reported HIV testing
in creating awareness for HIV testing among youths.
We also recommend qualitative studies to further
describe the barriers and facilitators of self-reported
HIV testing among adolescent girls and young women
in Rwanda.



Musekiwa et al. BMC Public Health (2022) 22:1281

Abbreviations

AGYW: Adolescent Girls and Young Women; DHS: Demographic and Health
Survey; HCT: HIV Counselling and Testing; MOH: Ministry of Health; RDHS:
Rwanda Demographic and Health Survey; SRHR: Sexual and Reproductive
Health and Rights; WHO: World Health Organization.

Acknowledgements
We thank the DHS Program for providing access to the Rwanda Demographic
and Health Survey data set.

Authors’ contributions

AM conceptualized the topic with assistance from all co-authors who contrib-
uted equally to the analysis, writing, research, critical review and proofreading
of the manuscript. All authors read and approved the final manuscript.

Funding
This study did not receive funding.

Availability of data and materials

The dataset generated and analysed during the current study are not publicly
available since we received a data access letter from the DHS team https://
dhsprogram.com/ specific to our project but are available from the DHS team
upon request.

Declarations

Ethics approval and consent to participate

The study is a secondary data analysis of publicly available and non-identifia-
ble data. The IRB approved procedures for Demographic and Health Surveys
are carried out in accordance with relevant guidelines and regulations (e.g.
Declaration of Helsinki). In particular, the ICF IRB ensures that the survey
complies with the U.S. Department of Health and Human Services regulations
for the protection of human subjects (45 CFR 46), while the host country IRB
ensures that the survey complies with laws and norms of the nation ( https://
dhsprogram.com/Methodology/Protecting-the-Privacy-of-DHS-Survey-
Respondents.cfm). The procedures do not, in any way, allow respondents,
households, or sample communities to be identified. There are no names of
individuals or household addresses in the data files. The geographic identi-
fiers only go down to an enumeration area and each enumeration area has

a primary sampling unit number in the data file but the numbers do not

have any labels to indicate their names or locations. Before each interview is
conducted, an informed consent statement is read to the respondent, who
may accept or decline to participate. More details on ethical approval for DHS
datasets may be accessed from https://dhsprogram.com/Data/terms-of-use.
cfm. Furthermore, we received authorization to use the Rwandan dataset from
the DHS Program provided as supplementary material.

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'School of Health Systems and Public Health, Faculty of Health Sciences,
University of Pretoria, Pretoria, South Africa. 2Aurum Institute, Johannesburg,
South Africa. *Department of International Health, Bloomberg School of Public
Health, Johns Hopkins University, Baltimore, MD, USA. “Department of Math-
ematical Sciences, University of Malawi, PO. Box 280, Zomba, Malawi. *School
of Mathematics, Statistics, and Computer Science, University of KwaZulu-
Natal, Pietermaritzburg, South Africa. °Faculty of Mathematical and Computer
sciences, University of Gezira, Wad Madani, Sudan. " Division of Epidemiology
& Biostatistics, School of Public Health, Faculty of Health Sciences, University
of the Witwatersrand, Johannesburg, South Africa. Biostatistics Research

Unit, South African Medical Research Council, Durban, South Africa. °Centre
for the AIDS Programme of Research in South Africa (CAPRISA), University

of KwaZulu-Natal, 719 Umbilo Road, Durban 4041, South Africa. '°Department
of Biological Sciences, Faculty of Natural and Agricultural Sciences, North-West
University, Mmabatho 2735, South Africa. ' Biostatistics Research Unit, South
African Medical Research Council, Pretoria, South Africa.

Page 8 of 9

Received: 15 January 2022 Accepted: 21 June 2022
Published online: 01 July 2022

References

1. Global HIV & AIDS statistics — Fact sheet [https://www.unaids.org/en/
resources/fact-sheet]

2. Fund TG: Technical Brief HIV Programming for Adolescent Girls and Young
Women in High-HIV Burden Settings. In. Geneva, Switzerland; 2020;1-45.

3. Miles to go-closing gaps, breaking barriers, righting injustices [https://
www.unaids.org/en/resources/documents/2018/global-aids-update]

4. Women and HIV - a spotlight on adolescent girls and young
women [https://www.unaids.org/en/resources/documents/2019/
women-and-hiv]

5. Bekele YA, Fekadu GA. Factors associated with HIV testing among young
females; further analysis of the 2016 Ethiopian demographic and health
survey data. PLoS ONE. 2020;15(2): e0228783.

6. 90-90-90 - an ambitious treatment target to help end the AIDS epidemic
[https://www.unaids.org/en/resources/documents/2017/90-90-90]

7. Heri AB, Cavallaro FL, Ahmed N, Musheke MM, Matsui M. Changes over
time in HIV testing and counselling uptake and associated factors among
youth in Zambia: a cross-sectional analysis of demographic and health
surveys from 2007 to 2018. BMC Public Health. 2021;21(1):1-18.

8. Regan S, Losina E, Chetty S, Giddy J, Walensky RP, Ross D, Holst H, Katz
N, Freedberg KA, Bassett IV. Factors associated with self-reported repeat
HIV testing after a negative result in Durban, South Africa. PLoS ONE.
2013;8(4): €62362.

9. Nsanzimana S. Rwanda Population-based HIV Impact Assessment
(RPHIA)-Key findings. Rwanda Pub Health Bull. 2019;1(3):15-20.

10. UNAIDS: Miles to go-closing gaps, breaking barriers, righting injustices.
2018.

11. Women and HIV: A spotlight on adolescent girls and young women -
2019_women-and-hiv_en.pdf [https.//www.unaids.org/sites/default/
files/media_asset/2019_women-and-hiv_en.pdf]

12. Agha S. Factors associated with HIV testing and condom use in Mozam-
bique: implications for programs. Reprod Health. 2012;9(1):1-9.

13. Musekiwa A, Bamogo A, Shisana O, Robsky K, Zuma K, Zungu NP, Celen-
tano DD. Prevalence of self-reported HIV testing and associated factors
among adolescent girls and young women in South Africa: results from
a 2017 nationally representative population-based HIV survey. Public
Health in Practice. 2021;2: 100093.

14. UNAIDS: Overview. In.: UNAIDS. 2017;7.

15. National Institute of Statistics of Rwanda (NISR) [Rwanda] MoHMR, and
ICF: Rwanda Demographic and Health Survey 2014-15 Final Report. In.
Kigali, Rwanda, and Rockville, Maryland, USA: NISR and ICF. 2021.

16. Awopegba OE, Kalu A, Ahinkorah BO, Seidu A-A, Ajayi Al. Prenatal care
coverage and correlates of HIV testing in sub-Saharan Africa: Insight from
demographic and health surveys of 16 countries. PLoS ONE. 2020;15(11):
e0242001.

17. Peltzer K, Matseke G. Determinants of HIV testing among young people
aged 18-24 years in South Africa. Afr Health Sci. 2013;13(4):1012-20.

18. Heri AB, Cavallaro FL, Ahmed N, Musheke MM, Matsui M. Changes over
time in HIV testing and counselling uptake and associated factors among
youth in Zambia: a cross-sectional analysis of demographic and health
surveys from 2007 to 2018. BMC Public Health. 2021;21(1):456.

19. Damian DJ, Msuya SE: HIV Prevalence and Factors Associated with HIV
Testing Among Young People (15-24 Years) in Tanzania. In: 2016 Annual
Meeting:2016: PAA. 2016.

20. Ziraba A, Orindi B, Muuo S, Floyd S, Birdthistle 1J, Mumah J, Osindo J,
Njoroge P, Kabiru CW. Understanding HIV risks among adolescent girls
and young women in informal settlements of Nairobi, Kenya: Lessons for
DREAMS. PLoS ONE. 2018;13(5): €0197479.

21. Jooste S, Mabaso M, Taylor M, North A, Tadokera R, Simbayi L. Trends and
determinants of ever having tested for HIV among youth and adults in
South Africa from 2005-2017: Results from four repeated cross-sectional
nationally representative household-based HIV prevalence, incidence,
and behaviour surveys. PLoS ONE. 2020;15(5): €0232883.

22. Mahande MJ, Phimemon RN, Ramadhani HO. Factors associated with
changes in uptake of HIV testing among young women (aged 15-24) in
Tanzania from 2003 to 2012. Infect Dis Poverty. 2016;5(1):1-12.


https://dhsprogram.com/
https://dhsprogram.com/
https://dhsprogram.com/Methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/Methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/Methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/Data/terms-of-use.cfm
https://dhsprogram.com/Data/terms-of-use.cfm
https://www.unaids.org/en/resources/fact-sheet
https://www.unaids.org/en/resources/fact-sheet
https://www.unaids.org/en/resources/documents/2018/global-aids-update
https://www.unaids.org/en/resources/documents/2018/global-aids-update
https://www.unaids.org/en/resources/documents/2019/women-and-hiv
https://www.unaids.org/en/resources/documents/2019/women-and-hiv
https://www.unaids.org/en/resources/documents/2017/90-90-90
https://www.unaids.org/sites/default/files/media_asset/2019_women-and-hiv_en.pdf
https://www.unaids.org/sites/default/files/media_asset/2019_women-and-hiv_en.pdf

Musekiwa et al. BMC Public Health

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

(2022) 22:1281

Mugiraneza T, Hafner S, Haas J, Ban Y. Monitoring urbanization

and environmental impact in Kigali, Rwanda using Sentinel-2 MSI

data and ecosystem service bundles. Int J Appl Earth Obs Geoinf.
2022;109:102775-102775.

Ibrahim M, Ipadeola O, Adebayo S, Fatusi A. Socio-demographic
determinants of HIV counseling and testing uptake among young
people in Nigeria. International Journal of Prevention and Treatment.
2013;2(3):23-31.

MacPhail C, Pettifor A, Moyo W, Rees H. Factors associated with HIV test-
ing among sexually active South African youth aged 15-24 years. AIDS
Care. 2009;21(4):456-67.

Plus T: RWANDAN HIV/AIDS DATA SYNTHESIS PROJECT. In.: University of
California, San Francisco (UCSF). 2008;1-271.

Matovu JK, Bukenya JN, Kasozi D, Kisaka S, Kisa R, Nyabigambo A, Tugume
A, Bwanika JB, Mugenyi L, Murungi |. Sexual-risk behaviours and HIV and
syphilis prevalence among in-and out-of-school adolescent girls and
young women in Uganda: A cross-sectional study. PLoS ONE. 2021;16(9):
e0257321.

Behrman JA. The effect of increased primary schooling on adult women's
HIV status in Malawi and Uganda: Universal Primary Education as a natu-
ral experiment. Soc Sci Med. 2015;127:108-15.

Nalubega S, Matovu JB, Byakika Tusiime J, Mayega RW: Uptake of oral-
based HIV self-testing among Key Populations taking HIV pre-exposure
prophylaxis in central Uganda. 2020.

Cremin I, Cauchemez S, Garnett GP, Gregson S. Patterns of uptake of HIV
testing in sub-Saharan Africa in the pre-treatment era. Tropical Med Int
Health. 2012;17(8):e26-37.

Treves-Kagan S, El Ayadi AM, Pettifor A, MacPhail C, Twine R, Maman'S,
Peacock D, Kahn K, Lippman SA. Gender, HIV testing and stigma: the
association of HIV testing behaviors and community-level and individual-
level stigma in rural South Africa differ for men and women. AIDS Behav.
2017;21(9):2579-88.

Matovu JK, Denison J, Wanyenze RK, Ssekasanvu J, Makumbi F, Ovuga

E, McGrath N, Serwadda D. Trends in HIV counseling and testing

uptake among married individuals in Rakai. Uganda BMC public health.
2013;13(1):1-13.

Molla G, Huruy A, Mussie A, Wondowosen T. Factors associated with HIV
counseling and testing among males and females in Ethiopia: evidence
from Ethiopian Demographic and Health Survey data. J AIDS Clin Res.
2015,6(3):1-11.

Menon AJ, Mwaba SO, Thankian K. Determinants of HIV Testing Among
Sexually Active Young People in Zambia. AFRREV IJAH: An International
Journal of Arts and Humanities. 2017,6(4):130-42.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Prevalence and factors associated with self-reported HIV testing among adolescent girls and young women in Rwanda: evidence from 201920 Rwanda Demographic and Health Survey
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Study design and setting
	Study population and sampling
	Measurements
	Study outcome
	Predictor variables
	Data management and statistical analysis
	Ethics considerations


	Results
	Cohort description
	Characteristics of study participants
	Self-reported HIV testing and associated risk factors among all participants (N = 5732)
	Socio-demographic factors
	Communication strategies
	History of pregnancy
	HIV sexual risk behaviours
	HIV knowledge

	Discussion
	Conclusion
	Acknowledgements
	References


