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ABSTRACT

Purpose: HIV self-testing allows youth to access testing outside of healthcare facilities. We
investigated the feasibility of peer distribution of HIV self-testing (HIVST) kits to youth aged 16
—24 years and examined the factors associated with testing off-site rather than at distribution
points.
Methods: From July 2019 to March 2020, HIVST kits were distributed on 12 tertiary education
campuses throughout Zimbabwe. Participants chose to test at the HIVST distribution point or off-
site. Factors associated with choosing to test off-site and factors associated with reporting a self-
test result for those who tested off-site were investigated using logistic regression.
Results: In total, 5,351 participants received an HIVST kit, over 129 days, of whom 3,319 (62%)
tested off-site. The median age of recipients was 21 years (interquartile range 20—23); 64% were
female. Overall, 2,933 (55%) returned results, 23 (1%) of which were reactive. Being female
(adjusted odds ratio [aOR] 1.16, 95% confidence interval [CI] 1.03—1.31), living on campus (aOR 1.24,
95% CI 1.09—1.40), used a condom at last sex (aOR 1.44, 95% CI 1.26—1.65), and previous knowledge
of HIVST (aOR 1.22, 95% CI 1.09—1.37) were associated with off-site testing. Attending a vocational
college and teachers training college compared to a university was associated with choosing to
return results for those who tested off-site (OR 2.40, 95% CI 1.65—3.48, p < .001).
Discussion: HIVST distribution is an effective method of reaching a large number of youth over a
short period of time. Efforts to increase awareness and roll out of HIVST on campuses should be
coupled with support for linkage to HIV prevention and treatment services.

© 2022 Society for Adolescent Health and Medicine. Published by Elsevier Inc. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

IMPLICATIONS AND
CONTRIBUTION

Youth in sub-Saharan Af-
rica are at a dispropor-
tionate risk of HIV
acquisition. Provision of
HIV self-testing in places
where youth congregate
increases access to testing
and linkage to HIV treat-
ment and prevention ser-
vices by allowing youth
decide where and when to
test themselves.

Although rates of HIV infection have generally declined
globally, youth remain at disproportionately high risk of HIV
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infection [1]. In sub-Saharan Africa, adolescent girls and young
women aged 15—24 years make up 10% of the population, but
accounted for one in four of all new HIV infections in 2019 [1].
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Youth are less likely to undergo testing and have knowledge of
their HIV status; data from a national population-based survey in
Zimbabwe conducted in 2015—2016 showed that 59% of young
people aged 15—24 years had ever had an HIV test compared to
86% of adults aged 35—39 years [2].

In high HIV prevalence settings, provider-initiated HIV testing
and counselling has been recommended for many years [3].
Judgmental attitudes from providers and fear of stigma and
discrimination often deter youth from accessing HIV testing in
health facilities [4,5]. In recent years, HIV self-testing (HIVST) Kits
has become more widely available in sub-Saharan Africa,
following evidence that individuals could test themselves
correctly using oral mucosal transudate (OMT) tests, and that this
was an acceptable approach with minimal risk of social harm [6].
HIVST offers autonomy and an opportunity to test oneself in a
“safe space,” and appeals to groups, such as men and youth, that
have been traditionally difficult to reach through facility-based
HIV testing approaches. A growing evidence base demonstrates
that youth welcome the opportunity to learn their HIV status if
testing access is convenient and privacy and confidentiality can
be provided, as with self-testing [6—11].

HIVST may help to increase HIV testing rates among youth, if
provided in convenient locations. This may foster a habit of
repeat testing of those at ongoing risk of infection. HIVST is a
method of HIV testing delivery recommended by World Health
Organization in high HIV prevalence settings [12].

A key service delivery question is how best to provide HIVST
to hard-to-reach groups. We investigated the feasibility of pro-
vision of HIVST by peer distributors to 16—24 year olds on
campuses of tertiary educational institutions across Zimbabwe.
Specifically, we investigated the uptake of on-campus versus off-
site HIVST and factors associated with off-site testing and sub-
sequent linkage to HIV care.

Methods
Study setting

A cross-sectional study was performed at 12 tertiary level
educational institutions in five towns and cities, across four
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provinces in Zimbabwe between July 2019 and March 2020
(Figure 1). Institutions included universities (n = 4), poly-
technical and technical training colleges (n = 5), teacher training
colleges (n = 2), and one school of nursing. The minimum entry
requirement in Zimbabwe to attend third level education (e.g., a
polytechnical college) is a pass rate in at least five subjects in
state examinations, taken after 4 years at secondary level edu-
cation. Entry to university requires at least two pass grades in
state examinations after 6 years of secondary education. Tuition
fees for technical colleges start at approximately 50 USD per
semester, university tuition fees are 300 USD per semester, and
tuition at School of Nursing is free. All but one college had clinics
located on or close to campus, 6 (50%) of whom offered facility-
based HIV testing; of these, four also offered HIV treatment. None
of the campus clinics offered HIVST. All institutions had a policy
of inviting nongovernmental organizations to offer campus-
based HIV testing campaigns, during the annual college calen-
dar. Some of these campaigns included HIVST in the past.

Study procedures

Institutions outside of Harare were chosen if they had a large
student population and were geographically easily accessible for
the research team. Universities and colleges within Harare were
chosen based on the numbers of students possible to reach
through the HIVST campaign. A team of eight peer distributors
chose a distribution location at each campus following a social
mapping exercise in collaboration with staff and students. The
distributors walked around a campus for 2—3 days mapping
landmarks which were then superimposed onto Field Maps, a
mapping software program. Peer distributors shared the maps
with students and staff, discussed the daily flow of student
movement across campus and common gathering spaces.
Following these discussions, the optimal distribution point was
agreed upon. Distribution of kits, at a static tented site on
campus, occurred between 8 a.m. and 4.30 r.m. on weekdays over
term-time. Information booklets were provided on voluntary
medical male circumcision (VMMC) and condoms. Information
on clinics nearby that offered free sexually transmitted infection
testing, family planning services and VMMC was also provided.
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Figure 1. Study site locations in Zimbabwe.
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Deans of institutions, student body representatives, and nursing
staff at campus clinics were sensitized regarding the planned
HIVST distribution.

HIV testing

In Zimbabwe, HIV testing is available free of charge, tradi-
tionally provided by health facilities. Community-based testing is
not a distribution model commonly used. The age of consent for
HIV testing in Zimbabwe is 16 years of age. HIVST is included in
the national HIV testing guidelines, and is usually offered within
a clinical setting, i.e., the client does not take the test kit away. If
the test is reactive, a confirmatory blood-based rapid diagnostic
test is offered. HIVST is also available at private pharmacies
throughout Zimbabwe and costs approximately 15 USD.

In this study, OMT (OraQuick, Orasure Technologies, USA)
HIVST kits were offered to youth aged between 16 and 24 years if
they had not had an HIV test in the previous 3 months and were
not known to be living with HIV. HIV pretest information was
provided to consented participants in groups of up to 10. Par-
ticipants were given verbal instruction on how to use the kit. A
pictorial demonstration of HIVST contained within the package
contained instructions in English as well as the vernacular lan-
guages Shona and Ndebele. Participants were given the OMT kit
and any questions or concerns were addressed by the peer dis-
tributors. Participants had the option to test on-site unassisted in
one of four private tents, or to take the kit away with them to test
at a time and location of their choice. This on-site testing option
was offered to accommodate those who were anxious about
performing the test on their own or those who may not have had
a private place to test. Participants could return their test results
in person at the distribution point, or via a WhatsApp message. A
commitment to returning the result was not a prerequisite for
study participation. Those who had a reactive test were offered
confirmatory blood-based rapid detection HIV testing, in accor-
dance with Zimbabwe National HIV testing guidelines, in a pri-
vate tent at the distribution point. Those with a positive
confirmatory test were referred for onward care to a clinic of
their choice, with written referral letters. Linkage to care was
defined as attending a clinic for antiretroviral therapy (ART)
initiation for those who had a positive confirmatory blood-based
HIV testing at a distribution point. This was confirmed through
follow-up phone call to participants within 1 month of study
participation.

Data collection and statistical analysis

Sociodemographic data including age, sex, student residence
on or off campus, access to income while studying, and cell
phone ownership were obtained through an interviewer
(research assistant) administered questionnaire, prior to the
participant receiving the HIVST kit. HIV testing history was
recorded. Audio computer-assisted self-interview recorded their
sexual history, contraceptive use, circumcision history, and
experience of gender-based violence.

Data were collected on electronic tablets using Open Data Kit
and transferred to an MS Access database and analyzed using
STATA, version 16.1 (STATA Corporation, College Station, Texas).
Continuous variables were summarized as mean (standard de-
viation) or median (interquartile range [IQR]), and categorical
variables as counts (percentages). The association between a
priori defined variables (sex, age, prior knowledge of HIVST,

living on campus, condom use at last sex and never having sex,
having had an HIV test previously, having more than one sexual
partner in the past year, being circumcised) and choosing to have
HIVST off-site was determined using univariate logistic regres-
sion. Variables associated with the outcome at a p-value <.1 were
taken forward into a multivariable model. This was analyzed for
all participants for whom residential status was known (i.e.,
whether they lived on campus or not) (n = 5,138). Multiple
imputation was used to impute missing data for residential sta-
tus. In addition, we investigated the association among age, sex,
college type, ever having sex, and previously having had a self-
test and returning a test result for those who tested off-site us-
ing univariate logistic regression.

Ethical considerations

Written informed consent was obtained from all participants.
Ethical approval for the study was obtained from the Medical
Research Council of Zimbabwe and the Biomedical Research and
Training Institute Institutional Review Board. Permission to un-
dertake the study was provided by the Ministry of Tertiary and
Higher Education, Zimbabwe.

Results

The distribution team spent 129 days in total across the 12
campuses with a median number of 7 (IQR 6—20) days on each
campus. In total, 5,351 youth were given an HIVST with a median
32 (IQR 16—45) youth accessing HIVST per day. Patterns of
testing uptake were similar across campuses with Tuesday and
Thursday being the most popular day to access the service, and
the initial days of the distribution campaign saw highest
numbers of kits distributed, with numbers declining over time
on campus (Figure A1).

Participant characteristics

The median age of participants was 21 (IQR 20—23) years,
3,417 (64%) of whom were female. About a third of participants
lived on campus and the vast majority—5,180 (97%)—owned cell
phones, of which 4,893 (94%) were enabled for WhatsApp
(Table 1).

More than 70% of participants reported having had sexual
debut, with 1,799 (48%) having had two or more sexual partners
in the last year. Of those who reported having had a sexual debut,
2,345 (62%) had used a condom at their last sexual intercourse
(Table 1). Use of a female condom was uncommon. Hormonal
contraception was currently used by 359 (17%) of sexually active
females. Among those who reported sexual activity (n = 3,776),
129 (3%) said they had given gifts or money in exchange for sex,
100 (76%) of whom were male and 97 (3%) had received gifts or
money in exchange for sex, 45 (46%) of whom were male.
Although 1,577 (82%) males knew about VMMC as a method of
HIV prevention, only 601 (31%) had been circumcised.

HIV testing

Overall, 3,516 (66%) had previously tested for HIV a median of
2 (IQR 1—3) times. The majority had had their most recent test in
a clinical facility, with only 16% having accessed HIV testing at a
campus clinic. Less than half had heard of self-testing and 908
(17%) had previously used an HIV self-test kit, the majority
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Table 1
Participant characteristics (n = 5,351)

Variable n (%)

Sociodemographic characteristics

Sex, female

Age (years), median (IQR)

College/University
University of Zimbabwe
Great Zimbabwe University
Masvingo Polytechnical College
Bindura University of Science & Education
Gweru Polytechnical College
Midlands State University
Belvedere Teachers College

3,417 (63.8)
21 (20-23)

Morgan Zintec Teachers College 65 (1.2)
Parirenyatwa School of Nursing 25 (0.5)
Young Africa Vocational Training College 102 (1.9)
Harare Institute of Technology 144 (2.7)
Residence on campus? 1,615 (31.4)

Currently in part-time employment

Income >300 USD per month

Living as married

Owns cellphone (either shared or personal phone)

Share ownership of phone with someone else 1,478
Sexual and reproductive health and substance use

(
(
(
(
(
(
(
(
(
Kushinga Pikelele Polytechnical College 298 (5.6)
(
(
(
(
(
(
(
(

Ever had sex 3,776 (70.6)
If yes, no. of partners in the past month, median (IQR) 1(0-1
Used condoms at last sex (in sexually active) 2,345 (62.1)
Ever used female condom” 72 (3.3)
Have heard of VMMC as a method to prevent HIV infection® 1,577 (81.6)
Have had voluntary medical male circumcision® 601 (31.1)
Currently use a hormonal family planning method” 359 (16.7)
Currently pregnant® 41 (1.2)
Ever received gifts of money for sex® 97 (2.6)
Ever given gifts of money for sex® 129 (3.4)
Been physically hurt or threatened to be physically hurt by 80 (2.8)

current or previous partner’
Physically forced to have sex by current or previous 120 (4.1)
partner’
Currently or ever used alcohol’ 1,370 (47.2)
Currently or ever used drugs' 397 (13.7)
HIV testing history
Previous HIV test 3,516 (65.7)
Location of most recent HIV test among previously
HIV tested
Clinic 1,509 (42.9)
Inpatient in hospital 295 (8.4)
During Pregnancy 35(0.9)
Community based testing 454 (13.0)
Campus/College clinic 562 (16.0)
Private doctor 193 (5.5)
Other 468 (13.3)
Previously heard of HIV self-testing 2,358 (44.1)
Ever taken a HIV self-test
Self-administered 678 (12.7)
Provider Assisted 230 (4.3)
Ever offered a test but declined® 154 (8.4)

IQR = interquartile range; VMMC = voluntary medical male circumcision.
Data missing for n = 213.

Female participants who said they were sexually active (n = 2,150).
Male participants only.

Female participants only.

Denominator n = 3,776, those who stated they previously had sex.

f Denominator n = 2,904, as question was added later in the study.

¢ Denominator n = 1,835, i.e., those who have never had a test.

a
b
c
d

e

having performed the test without provider assistance. For those
who had never tested (n = 1,835), 154 (8%) had previously been
offered an HIV test but declined.

Of the 5,351 participants, 3,319 (62%) opted to test off-site, the
remaining tested on-site in a private booth (Figure 2). A slightly

higher proportion of females—1,245 (36%)—than males—590
(30.5%)—were first time testers. On univariate analysis, living on
campus (odds ratio [OR] 1.24, 95% confidence interval [CI] 1.10—
1.41, p < .01), having used a condom at last sexual intercourse
(compared to having not used one) (OR 1.42, 95% CI 1.24—1.63,
p < .001), never having had sex (OR 1.19, 95% CI 1.02—1.38,
p = .024), having prior knowledge and awareness of HIVST (OR
1.23,95% C1 1.10—1.38, p < .001), and being female (OR 1.12, 95%
CI 0.99—-1.26, p = .06) were associated with choosing to test
off-site. On multivariate analysis, these factors remained inde-
pendently associated with choosing to test off-site (Table 2).
Sensitivity analysis using multiple imputation revealed similar
results (not shown).

A total of 2,933 (55%) fed back their results, with 1,857 (91%)
of those who tested on-site feeding back their results compared
to 1,076 (32%) who tested off-site feeding back their results to the
distribution team. In-person reporting was the preferred method
of feedback, used by 2,683 (91%) of youth who fed back their
result. Attending a vocational college and teachers training col-
lege compared to a university was associated with choosing to
return results for those who tested off-site (OR 2.40, 95% CI 1.65—
3.48, p < .001) (Table 3).

HIV test results and linkage to care

Overall, 23 results were reported as reactive, 1 as indetermi-
nate, and 2,909 as negative. Of those who tested off-site and
returned results, nine had reactive results (1%) and for on-site
testing, 14 had reactive results (1%) (Figure 2). Of the 23 partic-
ipants with reactive results, 18 (78%) had confirmatory tests on-
site, four youths refused confirmatory testing, and 1 knew his
HIV positive status from a test done prior to study participation,
and thus declined confirmatory testing. Fourteen of the confir-
matory blood-based tests were positive, 3 (17%) were negative on
both blood-based tests, and 1 was positive on the first blood-
based test and indeterminate on the second test. Repeat testing
at a health facility confirmed a positive result.

Of the 15 participants whose confirmatory tests were positive,
on follow-up phone call within 1 month, seven reported they had
started ART, six of these seven having tested on-site. One re-
ported that they had previously been aware their status was
positive, having retested to confirm this, and was already on ART.
Of the remaining seven, three said they had not started ART and
four were unreachable by telephone.

Discussion

This study investigated the feasibility of offering HIVST on
campuses of higher and tertiary education institutions. It dem-
onstrates that HIVST can reach a large number of youth, across a
wide geographic distribution in a relatively short period of time
using a small team of peer counsellors. Students who accessed
the service represent the age group most at risk of acquiring HIV;
in 2019, young people represented two out of every seven new
HIV infections globally [13]. Although facility-based HIV testing
was available at most of the colleges, one third of those who
participated had never tested for HIV and of those who tested
before few had used campus-based health facilities. Notably, we
engaged youth at educational institutions to understand how to
promote HIVST, and also engaged youth to deliver HIVST, both of
which may have facilitated uptake [14].
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team
n=6384

Approached the

Ineligible due to age: n=610

A

——— > | Eligible but chose not to test: n=267

Tested <3 months ago: n= 145

Reason not captured: n=11

Took a HIV test kit

n=5351
Tested on site Tested off site
n=2032 (37.9%) n=3319 (62.0%)
v y

Returned results Returned results

Nn=1857 (91.4%) n=1076 (32.4%)

A\ 4 v \4 v A4
Reactive Negative Indeterminate Reactive Negative
n=14 (0.8%) n=1842 (99.2%) n=1(0.0) n=9 (0.8%) n=1067(99.2)

Refused confirmatory test
n=2

Refused confirmatory test
n=2

v

Already knew HIV status

n=1
v
test done test done
Linked to Not linked to care Uncontactable Linked to Already on Uncontactable
care after 1-month n=3 care ART n=3
n=5 n=3 n=2 n=1

Figure 2. Flow diagram of recruitment, testing, and linkage to care.

Our qualitative exploration of this campus-based HIVST,
reported elsewhere, showed that individuals found this
approach was empowering as it promoted autonomy and was
more convenient and socially acceptable among peers than
facility- or other community-based HIV testing services [15].
Relatedly, another recent study that investigated HIVST in
community-based testing showed that while HIVST offers
autonomy, youth do value the support offered by providers
and are fearful of losing this support if they test indepen-
dently [16]. The flexible option of testing on-site or off-site
offered in this study ensured that participants had access to
post-test counselling and support, as well as autonomy and
privacy if desired.

Less than half of participants had previously heard of HIVST
but despite limited exposure to this new method, many opted to
take the test home and not test on-site where assistance was
available if needed. Those who had previously heard of HIVST

had higher odds of testing off-site, likely reflecting more confi-
dence in being able to perform the test independently as they
had heard about it before. Those who lived on campus also were
more likely to test off-site. It is possible that those who lived off-
campus may have had less access to a private space to perform
their HIVST. Those who had never had sex or used a condom at
their last sexual encounter were also more likely to opt for off-
site HIVST. A possible explanation is that they perceived them-
selves to be at lower risk of being HIV-positive and felt
comfortable testing for HIV without support available. However,
in the qualitative assessment of the process of offering HIVST on
campus, some participants reported feeling “socially coerced” to
test when other students were testing, while others felt there
was insufficient privacy when testing on-site [ 15]. Factors such as
these may have also contributed to participant choice of off-site
testing, and further research investigating feasible, acceptable
service delivery options for youth is needed.
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Table 2
Factors associated with choosing to test off-site (for those whose residential status is known), n = 5,138
Total who tested Univariate analysis p value Multivariate analysis p value
off-site/total (%) odds ratio adjusted odds ratio®
(95% confidence interval) (95% confidence interval)
Age (years)
21-24 2,210/3,544 (62%) 0.96 (0.85—1.08) .520 -
16—-20 1,009/1,594 (63%) 1.0
Sex
Female 2,078/3,267 (64%) 1.12 (0.99—-1.26) .06 1.16 (1.03—1.31) .018
Male 1,141/1,871 (61%) 1.0 - 1.0
Living on campus
Yes 1,068/1,615 (66%) 1.24 (1.10—1.41) <.001 1.24 (1.09—1.40) .001
No 2,151/3,523 (61%) 1.0 1.0
Condom use at last sex
Yes 1,504/2,277 (66%) 1.42 (1.24—1.63) <.001 1.44 (1.26—1.65) <.001
No 791/1,369 (58%) 1.0 1.0
Never had sex 924/1,492 (62%) 1.19 (1.02—-1.38) .024 1.16 (0.99—-1.35) .057
Previous HIV test
Yes 2,101/3,349 (63%) 1.01 (0.90—1.14) .864 -
No 1,118/1,789 (63%) 1.0
>1 Sexual partner in the past year
Yes 1,323/2,111 (63%) 0.97 (0.85—1.12) .688 -
No 972/1,535 (63%) 1.0
Never had sex 924/1,492 (62%) 0.94 (0.81-1.09) 429 -
Previously heard of HIV self-test
Yes 1,476/2,257 (65%) 1.23 (1.10—1.38) <.001 1.22 (1.09—-1.37) .001
No 1,743/2,881 (61%) 1.0 1.0
Circumcision
Yes 342/578 (59%) 0.89 (0.73—1.09) 282 -
No 799/1,293 (62%) 1.0

@ Factors associated with off-site testing on univariate analysis were included in multivariate analysis.

Youth in sub-Saharan Africa remain at high risk of HIV
infection. Despite the large number of HIV prevention and sexual
and reproductive health programs in the region, the 2015
Zimbabwe Demographic and Health survey reported that only

Table 3
Factors associated with choosing to return results for those who tested off-site
(n =3,319)
Total who Univariate analysis p value
returned Odds ratio (95%
result/total tested  confidence
off-site (%) interval)
Age (years)
21-24 715/2,277 (31.4) 0.86 (0.74—1.01) .064
16—20 361/1,042 (34.6) 1.0 -
Sex
Female 699/2,151 (32.5) 1.01 (0.87—1.18) .898
Male 377/1,168 (32.2) 1.0 -
Type of educational
institution
University 712/2,255 (31.6) 1.0
Polytechnical 294/922 (31.9) 1.01 (0.86—1.20) .863
college
Vocational and 62/118 (52.5) 2.40 (1.65—3.48) <.001
teacher’s
college
School of Nursing 8/24 (33.3) 1.08 (0.46—2.54) .854
Ever had sex
Yes 151/428 (35.3) 0.93 (0.80—1.09) 393
No 322/961 (33.5) 1.0
Previous self-test
Yes 754/2,358 (32.0) 1.03 (0.68—1.56) .895
No 44/127 (34.6) 1.0

55% of women and 56% of men aged 15—49 years [17] demon-
strated comprehensive HIV knowledge. Notably, 40% of study
participants reported that they had not used a condom at last
sexual encounter, and only a third of males had been circum-
cised. Also, 35% of youth who accessed testing in this study had
never tested for HIV highlighting the need for continued
emphasis on accessible and acceptable HIV testing services for
youth. Assessing possible exposure to HIV has previously been
cited as a reason for accessing repeat HIVST among adults [14].
Increasing access to HIV testing, such as through the distribution
of self-testing kits in locations convenient to the target group,
may serve to “normalize” HIV testing and enable individuals to
better monitor their HIV status in the context of ongoing risk.
HIV testing can serve as a gateway to accessing both HIV pre-
vention and care services. This does require individuals to act
upon their results and access appropriate services. In this, two
issues arise: first, assessing linkage to care among those who
choose to self-test can be challenging. The very ethos of HIVST is
enabling individual autonomy, which conflicts with provider or
community-led follow-up processes to ensure linkage to care
which are inherently interpersonal endeavors. In our study, the
majority of those who tested on-site fed back their results, but
only a third of those who took away HIV Kkits to test off-site fed
back their results. Therefore, it is difficult to assess both yield of
testing and whether individuals accessed appropriate services in
response to their test results. Second, while studies have shown a
high uptake of HIVST, ensuring that individuals who self-test
actually link to appropriate HIV prevention and care services re-
mains a challenge [18—20]. In this study, just over half of those
who had a confirmatory positive test had linked to HIV care at 1
month post diagnosis. The majority of those who had linked to
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care had tested on-site, and it is possible that the post-test
counselling and support available to on-site testers may have
facilitated linkage. We acknowledge that 1 month may be too
short of a time period to adjust to a diagnosis of HIV and take
action to initiate treatment, and thus our findings may not accu-
rately reflect linkage to care for those with a positive test, which
may have occurred at a later date. Measurement of linkage to care
for HIV prevention services was not undertaken as this was
outside of the scope of this study. It is critical that provision of
HIVST is accompanied by provision of information on the impor-
tance of HIV prevention and care and guidance on how and where
to access relevant appropriate prevention and care services.

Digital interventions may be an approach that could be com-
bined with HIVST to facilitate linkage to care [14]. SMS reminders
have been used to support adherence to treatment in HIV pro-
grams with some success [21—23]. Similar approaches could be
used to increase awareness of HIVST, relay information about
HIVST distribution drives in educational institutions and other
sexual health interventions to increase awareness and access to
health services. Cellphone ownership was very high in our target
population and the majority of cellphones were enabled for
WhatsApp, one of the most widely used social media platforms in
Zimbabwe, and affordable. Digital interventions are particularly
appropriate for youth and especially for those in higher education
who are likely to have high levels of digital literacy.

Two of the 15 participants who tested HIV-positive had tested
HIV-positive previously. They may have retested to confirm their
HIV positive status or perhaps to check if they had been “cured”
following HIV treatment. OMT tests may appear falsely negative
in individuals taking ART [24]; this should be made explicit in
addition to information about the need for confirmatory HIV
testing with blood-based antibody tests for any reactive results.

The strengths of this study are the inclusion of different types
and a wide geographic spread of tertiary level institutions. Both
off-site and on-site testing was offered, which can inform future
implementation models. We acknowledge several limitations.
HIVST results were not available for nearly half of study partici-
pants and total positivity among testers was therefore not
possible to ascertain. Few reactive results were reported and
linkage to care was assessed at a single time point, making it
difficult to ascertain linkage to care rates.

Conclusion

In conclusion, provision of HIVST to youth on campus facili-
tates access to HIV testing and offers an opportunity to reach
youth, who are at disproportionate risk of HIV infection but are a
“hard-to-reach” group due perhaps to the lack of appropriate
youth friendly peer-led activities to attract youth [25]. There is a
need to increase awareness of HIVST and provision of self-testing
kits should be coupled with guidance about HIV prevention and
care services.

Acknowledgments

The authors acknowledge and thank the participants and the
study team members, particularly the late Darlington Njole for
his leadership.

Authorship: G.M., KK, and RAF. conceived the study. G.M.
was responsible for the planning, development, and study
oversight. AK. assisted in data collection. V.S,, L.S., and K.K. lead
and assisted in data analysis. G.N., K.K., and S.M. assisted in study

planning and design. G.M. wrote the first draft. No payment was
given to anyone to produce the manuscript. KK. and RA.F. pro-
vided substantial edits. All authors read and approved the final
version.

Funding Sources

This study was funded by the European and Developing
Countries Clinical Trials Partnership through a career develop-
ment fellowship (grant number TMA2017CDF-1923) awarded to
G.M. The study sponsor had no role in study design; the collec-
tion, analysis, and interpretation of data; the writing of the
report; and the decision to submit the manuscript for publica-
tion. RAF is funded by the Wellcome Trust (grant no
206316_Z_17_Z). V.S. is part funded by the UK Medical Research
Council (MRC) and the UK Foreign, Commonwealth and Devel-
opment Office (FCDO) under the MRC/FCDO Concordat agree-
ment and is also part of the EDCTP2 program supported by the
European Union (grant ref: MR/R010161/1).

Supplementary Data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.jadohealth.2022.09.004.

References

[1] UNAIDS. UNAIDS data 2020. 2020. Available at: https://www.unaids.org/
sites/default/files/media_asset/2020_aids-data-book_en.pdf. Accessed March
15, 2021.

Ministry of Health and Child Care Z. Zimbabwe population-based HIV

impact assessment ZIMPHIA 2015—2016. 2016. Available at: http://phia.

icap.columbia.edu/wp-content/uploads/2016/11/ZIMBABWE-Factsheet.FIN_.

pdf. Accessed June 13, 2017.

World Health Organisation. Rapid HIV tests: Guidelines for use in HIV

testing and counselling services in resource-constrained settings. Geneva,

Switzerland: World Health Organization; 2004.

Wilson KS, Beima-Sofie KM, Moraa H, et al. “At our age, we would like to do

things the way we want:” A qualitative study of adolescent HIV testing

services in Kenya. AIDS 2017;31(Suppl 3):S213—-20.

Musheke M, Ntalasha H, Gari S, et al. A systematic review of qualitative

findings on factors enabling and deterring uptake of HIV testing in Sub-

Saharan Africa. BMC Public Health 2013;13:220.

Kumwenda MK, Johnson CC, Choko AT, et al. Exploring social harms during

distribution of HIV self-testing kits using mixed-methods approaches in

Malawi. ] Int AIDS Soc 2019;22(Suppl 1):e25251.

Rainer C, Chihota B, Dziva Chikwari C, et al. Adolescents’ and caregivers’ per-

ceptions of caregiver-provided testing and HIV self-testing using oral mucosal

transudate tests in Zimbabwe: A short report. AIDS Care 2021;33:109—13.

Mulubwa C, Hensen B, Phiri MM, et al. Community based distribution of oral

HIV self-testing kits in Zambia: A cluster-randomised trial nested in four

HPTN 071 (PopART) intervention communities. Lancet HIV 2019;6:e81.

Hatzold K, Gudukeya S, Mutseta MN, et al. HIV self-testing: Breaking the

barriers to uptake of testing among men and adolescents in sub-Saharan

Africa, experiences from STAR demonstration projects in Malawi, Zambia

and Zimbabwe. ] Int AIDS Soc 2019;22(Suppl 1):e25244.

[10] Knight L, Makusha T, Lim J, et al. “ think it is right”; a qualitative explo-
ration of the acceptability and desired future use of oral swab and finger-
prick HIV self-tests by lay users in KwaZulu-Natal, South Africa. BMC Res
Notes 2017;10:486.

[11] Mokgatle MM, Madiba S. High acceptability of HIV self-testing among
technical vocational education and training college students in Gauteng
and North West Province: What are the implications for the scale up in
South Africa? PLoS One 2017;12:e0169765.

[12] World Health Organization. Consolidated guidelines on HIV prevention,
testing, treatment, service delivery and monitoring: Recommendations for
a public health approach. Geneva, Switzerland: World Health Organiza-
tion; 2021.

[13] UNAIDS. Young people and HIV. 2021. Available at: https://www.unaids.
org/sites/default/files/media_asset/young-people-and-hiv_en.pdf. Accessed
August 15, 2021.

2

3

[4

[5

[6

(7

(8

[9


https://doi.org/10.1016/j.jadohealth.2022.09.004
https://www.unaids.org/sites/default/files/media_asset/2020_aids-data-book_en.pdf
https://www.unaids.org/sites/default/files/media_asset/2020_aids-data-book_en.pdf
http://phia.icap.columbia.edu/wp-content/uploads/2016/11/ZIMBABWE-Factsheet.FIN_.pdf
http://phia.icap.columbia.edu/wp-content/uploads/2016/11/ZIMBABWE-Factsheet.FIN_.pdf
http://phia.icap.columbia.edu/wp-content/uploads/2016/11/ZIMBABWE-Factsheet.FIN_.pdf
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref3
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref3
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref3
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref4
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref4
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref4
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref4
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref5
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref5
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref5
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref6
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref6
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref6
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref7
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref7
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref7
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref7
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref7
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref8
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref8
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref8
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref9
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref9
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref9
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref9
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref10
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref10
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref10
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref10
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref11
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref11
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref11
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref11
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref12
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref12
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref12
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref12
https://www.unaids.org/sites/default/files/media_asset/young-people-and-hiv_en.pdf
https://www.unaids.org/sites/default/files/media_asset/young-people-and-hiv_en.pdf

[14]

[15]

[16]

[17]

[18]

[19]

G. McHugh et al. / Journal of Adolescent Health 72 (2023) 118—125

McGuire M, de Waal A, Karellis A, et al. HIV self-testing with digital sup-
ports as the new paradigm: A systematic review of global evidence (2010—
2021). EClinicalMedicine 2021;39:101059.

Koris AL, Stewart KA, Ritchwood TD, et al. Youth-friendly HIV self-testing:
Acceptability of campus-based oral HIV self-testing among young adult
students in Zimbabwe. PLoS One 2021;16:e0253745.

Mavodza CV, Mackworth-Young CRS, Bandason T, et al. When healthcare
providers are supportive, ‘I'd rather not test alone’: Exploring uptake and
acceptability of HIV self-testing for youth in Zimbabwe — a mixed method
study. ] Int AIDS Soc 2021;24:e25815.

Agency ZNS. Zimbabwe demographic and health survey. 2015. Available at:
https://dhsprogram.com/pubs/pdf/FR322/FR322.pdf. Accessed November 10,
2021

Izizag BB, Situakibanza H, Mbutiwi T, et al. Factors associated with
acceptability of HIV self-testing (HIVST) among university students in a
peri-urban area of the Democratic Republic of Congo (DRC). Pan Afr Med ]
2018;31:248.

Vara PA, Buhulula LS, Mohammed FA, Njau B. Level of knowledge,
acceptability, and willingness to use oral fluid HIV self-testing among
medical students in Kilimanjaro region, Tanzania: A descriptive cross-
sectional study. AIDS Res Ther 2020;17:56.

[20]

[21]

[22]

(23]

[24]

[25]

125

Okoboi S, Twimukye A, Lazarus O, et al. Acceptability, perceived reliability
and challenges associated with distributing HIV self-test kits to young
MSM in Uganda: A qualitative study. ] Int AIDS Soc 2019;22:e25269.
Pop-Eleches C, Thirumurthy H, Habyarimana JP, et al. Mobile phone tech-
nologies improve adherence to antiretroviral treatment in a resource-
limited setting: A randomized controlled trial of text message reminders.
AIDS 2011;25:825.

Rodrigues R, Shet A, Antony ], et al. Supporting adherence to antiretroviral
therapy with mobile phone reminders: Results from a cohort in South
India. PLoS One 2012;7:e40723.

Mao L, Buchanan A, Wong HTH, Persson A. Beyond mere pill taking: SMS
reminders for HIV treatment adherence delivered to mobile phones of
clients in a community support network in Australia. Health Soc Care
Community 2018;26:486—94.

Olaru ID, McHugh G, Dakshina S, et al. False-negative HIV tests using oral
fluid tests in children taking antiretroviral therapy from Harare, Zimbabwe.
J Int AIDS Soc 2017;20(Suppl 6):21751.

Shahmanesh M, Mthiyane TN, Herbsst C, et al. Effect of peer-distributed HIV
self-test kits on demand for biomedical HIV prevention in rural KwaZulu-
Natal, South Africa: A three-armed cluster-randomised trial comparing so-
cial networks versus direct delivery. BMJ Glob Health 2021;6:1—11.


http://refhub.elsevier.com/S1054-139X(22)00624-3/sref14
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref14
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref14
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref15
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref15
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref15
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref16
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref16
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref16
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref16
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref16
https://dhsprogram.com/pubs/pdf/FR322/FR322.pdf
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref18
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref18
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref18
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref18
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref19
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref19
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref19
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref19
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref20
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref20
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref20
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref21
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref21
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref21
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref21
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref22
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref22
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref22
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref23
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref23
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref23
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref23
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref23
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref24
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref24
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref24
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref25
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref25
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref25
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref25
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref25
http://refhub.elsevier.com/S1054-139X(22)00624-3/sref25

	On Campus HIV Self-Testing Distribution at Tertiary Level Colleges in Zimbabwe Increases Access to HIV Testing for Youth
	Methods
	Study setting
	Study procedures
	HIV testing
	Data collection and statistical analysis
	Ethical considerations

	Results
	Participant characteristics
	HIV testing
	HIV test results and linkage to care

	Discussion
	Conclusion

	Acknowledgments
	Funding Sources
	Supplementary Data
	References


