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Abstract

Introduction: Humanitarian settings are underserved by HIV self-testing (HIV-ST).

Methods: We conducted a randomized controlled trial to evaluate the effectiveness of HIV-ST (Arm 1), HIV-ST alongside edu-
tainment comics (Arm 2), and edutainment comics (Arm 3), compared with the standard of care (SOC), in increasing HIV testing
with refugee youth aged 16-24 in the Bidi Bidi Refugee Settlement, Uganda. Intervention effects on HIV testing at 3-month fol-
low-up (T2) were assessed using generalized estimating equation models alongside open-ended questions.

Results: Retention was 98% (n = 117/120) at T2. In adjusted analyses compared with the SOC, HIV testing changes from base-
line to T2 were highest in Arm 2 (adjusted odds ratio [aOR]: 8.46; 95% confidence interval [Cl]: 2.87-24.97), followed by Arm 3
(aOR: 4.14; 95% CI: 1.58-10.87), with no significant differences in Arm 1.

Conclusion: HIV self-testing is feasible for refugee youth in Uganda and can be supplemented with edutainment comics to

advance HIV prevention efforts.
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Findings from an HIV self-testing and comic intervention with refugee youth in a humanitarian setting in Uganda.
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Background

HIV vulnerabilities among refugee youth are shaped by a
combination of structural (eg, limited health infrastructure),
social (eg, HIV-related stigma), and relational (eg, gender-
based violence) factors in humanitarian settings that con-
strain access to HIV prevention services.! An effective
HIV response includes facilitating uptake of HIV preven-
tion services, including testing.? One such strategy, HIV
self-testing, has a rich evidence base®™ of effectiveness
in reducing HIV testing access barriers in low- and
middle-income countries.! Although HIV self-testing is
particularly promising among youth, it is understudied
among refugee youth in low- and middle-income humani-
tarian settings.® There are over 103 million forcibly dis-
placed persons worldwide,” and Uganda is Africa’s
largest refugee-hosting nation, with over 1.5 million refu-
gees.® While a recent Ugandan study reported the effective-
ness of HIV self-testing in improving HIV testing uptake
among urban refugees in Kampala,” to date, HIV self-
testing has not been implemented in rural refugee settle-
ment contexts, where 91% of Uganda’s refugees reside.®

HIV self-testing is a youth-friendly approach'®'!" that
may be particularly beneficial when offered alongside
peer support. A recent systematic review, which included
studies conducted in Africa, supported the use of HIV self-
testing peer support.'? Research in Uganda among young
women who participated in a peer-delivered HIV self-
testing and PrEP intervention reported that the peer-
delivered model was confidential, provided social support,
increased knowledge about HIV self-testing, and offered
benefits such as removal of HIV testing barriers (eg, trans-
portation) in healthcare settings.'® Youth in Kenya reported
the importance of acquiring social support throughout the
HIV self-testing process, such as receiving linkages to
HIV care and counselling and having support from a
mentor.'* Additionally, youth described the importance of
their peers championing HIV self-testing within the com-
munity to improve uptake of HIV testing.'® There is less
research on HIV self-testing among refugee youth, who
may experience disruptions to social support networks
that could potentially mitigate barriers to accessing HIV
services.'>'® For example, an HIV self-testing trial
among urban refugees in Kampala found that offering
HIV self-test kits alongside peer support via text messages
was associated with reduced adolescent sexual and repro-
ductive health stigma.” Support and stigma reduction are
key considerations in developing tailored HIV services
for humanitarian settings.'>'"~'°

Comic books are a form of graphic medicine whereby
images are juxtaposed by text reflecting internal (eg,
thoughts) and external (eg, dialogue) narratives and are
used to share health information,?® yet they are understud-
ied in the context of HIV self-testing. Using comics for
information sharing—also known as “edutainment”—is a
youth-friendly approach used to advance knowledge of,

and engagement with, sexual and reproductive health
issues. For example, comic books were used in Kenya to
reduce HIV-related stigma®' and to share information
with youth on contraception,”® and with adolescents in
the United States on HPV vaccination.”> A comic book
post-rape care intervention among refugee youth in
Uganda increased post-exposure prophylaxis knowledge
and acceptance, increased resilient coping, reduced depres-
sion, and reduced sexual violence s‘cigma.“’25 In fact, one
youth in the post-rape care study reported the need for
comic books to address topics such as HIV testing.?
There are knowledge gaps regarding the utility of comic
books, a low-cost approach, to support self-care approaches
such as HIV self-testing and HIV education in humanitarian
settings where refugees have constrained access to health
workers.®

To address these knowledge gaps regarding innovative
HIV testing strategies in humanitarian settings, we conducted
arandomized controlled trial in Bidi Bidi Refugee Settlement,
Uganda’s second-largest refugee settlement with a population
of over 193,000 refugees and asylum seekers, largely from
South Sudan.?” The primary study aim was to compare the
effectiveness of HIV self-testing alone, HIV self-testing
alongside edutainment comics, and edutainment comics
alone, compared to the standard of care in increasing HIV
testing uptake among refugee youth in Bidi Bidi Refugee
Settlement.

Methods
Study Design

Todurujo na Kadurok (roughly translated to “Empowering
Youth” in Bari) was a four-arm randomized controlled trial
conducted in Bidi Bidi Refugee Settlement, Uganda. The
study design is detailed elsewhere,® and the trial is registered
at ClinicalTrials.gov (#NCT05213689). In brief, we con-
ducted a qualitative formative phase with focus groups with
refugee youth to create a new edutainment comic about
HIV testing barriers and facilitators in Bidi Bidi, following
detailed processes of qualitative comic book mapping devel-
oped in this context.”® These processes included academics,
community-based collaborators, and refugee youth peer
researchers working together to develop comic book scenar-
ios based on qualitative data (eg, in our case, focus groups)
and aligned with theory (eg, in our case, the HIV prevention
cascade®® dimensions of motivation, access, and effective
use).?® An example page of the comic book is shown in
Figure 1.

We then implemented a randomized controlled trial to
test the effectiveness of the following: Arm 1: HIV self-
testing and the edutainment comic; Arm 2: HIV self-testing
alone; Arm 3: edutainment comic alone; and Arm 4: stan-
dard of care. Participants provided informed written
consent, and data were collected at baseline (Time 1)
directly prior to the intervention and at 3-month follow-up
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Hi PONI,

HI ROPANI, g

| FEEL AT RISK )
BECAUSE | BORROWED
A SHARP OBJECT FROM

MY NEIGHBOR AND | HAVE

SHARED BODY JELLY WITH

MY SISTER WHO IS
HIV POSITIVE.

HAVE YOU EVER

FELT AT RISK FOR

HIV_AND GONE TO
GET A TEST?

THOSE ARE
BOTH VERY LOW
RISK ACTIVITIES, SO
YOu DON’T NEED TO
WORRY ABOUT
THAT

HAVE YOou
HAD SEX WITH YOUR
BOYFRIEND YET?

NOT YET,
BUT WE WILL
SOON.

YOu SHouLb GO
GET TESTED BEFORE YOU
X WITH HIM T0O KNOW
YOUR STATUS. MAKE_SURE YOU USE
A CONDOM EACH TIME_YOU HAVE SEX-
X IS THE MOST COMMON
WAY FOR SOMEONE TO
CONTRACT Hiv.

THANK You
FOR CARING ABOUT ME
AND MY HEALTH, | WILL GO
GET A TEST | WILL ALSO
INSIST WE USE CONDOMS
EACH TIME.

HI KENYI,
HAVE YOU EVER
FELT AT RISK FOR
HIV_AND GONE TO

GET A TEST?

HI LADU,
eveﬁg ?wﬁé P liave

= USE A

S ONDOM.

HAS THE CONDOM

EVER BROKEN WHILE

YOU WERE HAVING
SEX?

YES THAT
HAPPENED
ONCE.

YOU ARE AT RISK
FOR HIV EVEN IF THE CONDOM
BREAKS ONE TIME, THAT
COUNTS ASS UNPROTECTED

YOU CAN ACCESS POST-EXPOSURE
PROPHYLAXIS WITHIN 72 HOURS OF A BROKEN
CONDOM DURING SEX TO PREVENT HIV INFECTION.
YOU SHOULD GET TESTED 3 MONTHS AFTER ANY
UNPROTECTED SEX. NOW THAT YOU HAVE A NEW
GIRLFRIEND YOU SHOULD GET A TEST BEFORE
N\ YOU HAVE SEX WITH HER AND USE
A CONDOM EACH TIME.

Figure I.
controlled trial with refugee youth in Bidi Bidi, Uganda.

Example of the edutainment comic developed for the Todurujo na Kadurok HIV self-testing and edutainment comic randomized
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(Time 2). The effectiveness of HIV self-testing and edu-
tainment comics was measured by changes between
Times 1 and 2 in HIV testing uptake and HIV status knowl-
edge, and secondary outcomes (HIV-related stigma, HIV
knowledge, condom use self-efficacy, condom use experi-
ences, adolescent sexual and reproductive health stigma,
and sexual relationship power).

Participants and Recruitment

Four villages from two zones in Bidi Bidi (Zone 3: villages
5 and 14; Zone 4 Annex: villages 5 and 7) were purposively
selected for the study, and these villages were geographi-
cally separated to avoid contamination. These villages
also had established relationships with community health
centres through the local community-based collaborators,
Uganda Refugee Disaster and Management Council
(URDMC). Villages were randomly assigned to a study
arm, such that all participants from the same village were
enrolled in the same study arm. Participants within each
village were conveniently sampled by peer-driven recruit-
ment from eight peer navigators, who were young refugees
aged 20-24 years living in Bidi Bidi. Inclusion criteria
included the following: living in one of the four villages
in Bidi Bidi; identifying as a refugee/displaced person;
aged 16-24 years; and able to speak and read at least one
study language (English, Bari, Juba Arabic).

Intervention and Control Conditions

Participants in the HIV self-testing arms received two HIV
self-test kits (OraQuick Rapid HIV-1/2 Antibody Test,
OraSure Technologies) at Time 1, along with verbal,
written, and visual instructions. Participants in the edutain-
ment comic arms received a hard copy of the comic book at
Time 1 in their preferred language (English, Bari or Juba
Arabic); after baseline data collection, a peer navigator
met each participant to read the comic together to
improve understanding of key messages and provide partic-
ipants with the opportunity to create their own dialogue on
blank comic pages, aligned with a participatory approach to
comic-based research.” All arms, including the standard of
care, received information on accessing support from peer
navigators and URDMC as needed to access confirmatory
testing and HIV services at local health centers.
Participants in the standard of care arm had access to free
HIV testing at health centers in Bidi Bidi.

Data Collection

Data were collected in person (or by phone at Time 2 to reduce
loss to follow-up) using tablet-based standardized question-
naires administered by trained research assistants in one of
the three study languages using SurveyCTO, a secure applica-
tion (Dobility, Cambridge, USA).*! All participants were
given linkage-to-care cards that had their participant ID and

space for the healthcare provider to write the date and circle
“+” or “~” to indicate a positive/negative HIV confirmatory
test result. Participants were instructed to bring these cards to
participating health centers if they went for confirmatory
testing, healthcare providers were instructed to complete the
cards, and the cards were collected from health centers at
Time 2. Socio-demographic and sexual history data were col-
lected at baseline (Time 1). Data on primary outcomes (HIV
testing uptake, HIV status knowledge) and secondary outcomes
(HIV self-test kit use, HIV-related stigma, HIV knowledge,
safer sex efficacy, condom use, adolescent sexual and reproduc-
tive health stigma, and sexual relationship power) were col-
lected at Time 1 and Time 2.

Open-ended questions relevant to each study arm were
collected at Time 2 with regards to why confirmatory
testing was sought (study arms 1 and 2: “Why did you
get a confirmatory test if you tested negative using the
self-test kit?,” and study arms 3 and 4: “Why did you get
a confirmatory test if you tested negative on the first HIV
test?””) and assessed participants’ experiences of the inter-
ventions (study arms 1 and 2: “Is there anything else you
want to share about the HIV self-test kit?,” and study
arms 1 and 3: “Is there anything else you want to share
about the comic book?”). Research assistants recorded par-
ticipants’ responses in free-text fields in the tablet-based
questionnaire in English. If the questionnaire was adminis-
tered in Bari or Juba Arabic, a Peer Navigator would help
translate so that the free-text response could be recorded
in English.

Primary Outcome Measures

HIV testing uptake was self-reported and assessed by whether
the participant had ever had an HIV test at Time 1 compared
to Time 2. This was described in two ways: new test and
repeat test. A “new test” was defined as those who had never
had an HIV test at Time 1 but reported an HIV test between
Time 1 and Time 2, compared to participants who had an
HIV test at Time 1 (binary measure). A “repeat test” was
defined as those who had an HIV test at Time 1 and reported
an HIV test between Time 1 and Time 2, compared to partici-
pants who either: (a) had an HIV test at Time 1 but not at
Time 2, or (b) had no HIV test at Time 1 regardless of the
Time 2 test (binary measure).

HIV status knowledge was a composite variable assessed
with two indicators: 1) a comparison between participants’ self-
report of receiving a confirmatory HIV test and whether a
linkage-to-care card was recorded by the health center, and 2)
self-report of HIV serostatus and alignment with the clinic’s
HIV test result. HIV status knowledge was thus based on
Time 2 survey data and linkage to care cards collected from
five participating health centers, located in Zone 3 and Zone 4
Annex. HIVST kit use was assessed at Time 2 for the HIVST
arms and included self-report of ever using the kit, when and
where it was used, and whether they sought support to use
the kit.
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Secondary Outcome Measures

HIV-related stigma was measured using a questionnaire on
public attitudes about people with HIV>? (Cronbach’s alpha =
0.78). HIV knowledge was assessed with the Brief HIV
Knowledge Questionnaire®® (Cronbach’s alpha=0.68). The
Condom Use Self-Efficacy scale®**> was used to assess safer
sex efficacy (Cronbach’s alpha=0.86). We assessed condom
use at last sex (yes/no) and past 3-month consistent condom
use (always vs not always) at Times 1 and 2. The Adolescent
Sexual and Reproductive Health Stigma scale, validated in
Uganda®® and adapted from Hall et al.,>” was used to assess
adolescent sexual and reproductive health stigma (Cronbach’s
alpha=0.74). Sexual relationship power (Cronbach’s alpha=
0.78) was measured with the relationship control (Cronbach’s
alpha=0.72) and decision-making dominance (Cronbach’s
alpha = 0.80)® subscales.

Some secondary outcomes (linkage to confirmatory testing;
HIV care after reporting a positive result; access to other sexual
and reproductive health services at health centers) specified in
the protocol®® are not reported as they were no longer relevant
due to the results (ie, none of the participants reported a positive
HIV test result) or were not reported by participating health
centers.

Data Analysis

Descriptive statistics were used to describe socio-demographic
characteristics and sexual history at baseline. Means and stan-
dard deviation (SD) or median and the interquartile range
(IQR) were used for continuous variables and numbers and per-
centages for categorical variables. Differences in baseline char-
acteristics between arms were assessed using two-sample #-tests
for means and chi-square tests for proportions. A flow diagram
was used to illustrate participant flow from consent and enroll-
ment to baseline and follow-up visits. A sample size of n =105
was required for multivariable regression analyses (effect size:
0.2, power: 0.95, tested predictors: n-5, critical F: 2.306) as cal-
culated with G¥Power 3.1, and to prepare for 15% attrition,
we included a sample size of n = 120.

The primary analysis used intention-to-treat methods (ie,
data from participants were analyzed according to their alloca-
tion, irrespective of whether they received the intervention) as
per the protocol.”® Test for trend in change in HIV testing
from Time 1 to Time 2 was assessed using the Wilcoxon
signed-rank test among all participants and by study arm.
New HIV test, repeat HIV test, and other outcomes assessed
only at Time 2 (HIV status knowledge, HIV self-test kit use
and acceptability) were reported using descriptive statistics,
and differences between arms were assessed using chi-square
tests. Outcomes based on validated scales were included in
the primary analysis if the Cronbach’s alpha was >0.60."*!
Intervention effects on primary and secondary outcomes at
Time 2 were assessed using generalized estimating equation
(GEE) models with robust standard errors, accounting for
within-subject correlation using an unstructured correlation

matrix. Logistic GEE regression models with the logit link
were used for binary outcomes, and odds ratios, 95% confi-
dence intervals (Cls), and p-values were reported. Linear
GEE regression models with the identity link were used for con-
tinuous outcomes, and beta coefficients, 95% Cls, and p-values
were reported. Models were analyzed and we report both unad-
justed and adjusted findings for the relevant outcome measure at
baseline, pre-specified covariates (age, gender, length of stay in
Uganda), and covariates that were imbalanced at baseline (p <
.05). However, if imbalanced covariates perfectly predicted fail-
ures in the outcome, they were not adjusted for in models (ie,
education, same-gender sexual practices). All regression analy-
ses were performed among participants who had outcomes mea-
sured at Times 1 and 2, and therefore, those who were lost to
follow-up were not included in outcome analyses.

Secondary analysis was conducted including all participants
together and assessing changes in primary and secondary out-
comes due to participating in the study at large between Time
1 and Time 2, using time as the primary exposure. The same
modeling procedures were used for the primary analysis,
including logistic GEE regression models for categorical out-
comes and linear GEE regression models for continuous out-
comes with robust standard errors and accounting for
within-subject correlation using an unstructured correlation
matrix. As a sensitivity analysis, to account for any possible
confounding of the treatment effect by study arm, we consid-
ered methods appropriate for an observational pre-post design
by running a difference-in-difference analysis comparing
Time 1 when no participants were treated and Time 2 when
three of the study arms were considered as treated (ie, any inter-
vention assessed together) and the standard of care arm as
untreated. All statistical analyses were conducted using
STATA version 16.1 (StataCorp, College Station, TX, USA).

Qualitative responses from Time 2 were coded by two
trained research assistants using Dedoose software
(SocioCultural Research Consultants, LA, USA)**~** with the-
matic analysis approaches to identify preliminary codes.*>**®
Thematic analysis was informed by the Consolidated
Framework for Implementation Research (CFIR) to understand
the actual implementation process and innovation success of the
HIV self-testing and edutainment comic interventions in the
Bidi Bidi Refugee Settlement humanitarian setting.** The
CFIR was chosen because it aims to explain implementation
barriers and facilitators to inform the implementation strategies
that best address contextual determinants. Quotes were collated
into sub-themes and mapped onto two CFIR domains: implemen-
tation and innovation outcomes.** The actual implementation
outcome domain captures strategies and activities used to
deliver the innovation, and considers the ways in which imple-
mentation outcomes are shaped by antecedent factors such as
acceptability and feasibility.** The innovation outcome domain
includes the impact of the innovation on recipients as well as
recipient experiences with the innovation that shape outcomes
—recipients are not often included in assessing implementation
outcomes but can offer valuable insights. By centering “the
human-beings impacted by Innovation Outcomes, the CFIR
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recruited

120 refugee youth

!

HIVST + comic

!

HIVST

}

Comic

}

Standard of care

30 refugee youth
enrolled in location
1

30 refugee youth
enrolled in location
2

30 refugee youth
enrolled in location

3

30 refugee youth
enrolled in location
4

A

A

A

A 4

30 baseline (Time 1)
survey completed
(all in-person)

30 baseline (Time 1)
survey completed
(all in-person)

30 baseline (Time 1)
survey completed

(all in-person)

30 baseline (Time 1)
survey completed
(all in-person)

2 refugee 1 refugee
youth lost to youth lost to
.| follow-up follow-up
"1 (left Bidi Bidi (left Bidi Bidi
and were and was
unreachable) unreachable)

A

30 follow-up (Time
2) survey completed
(n=25 in-person)
(n=5 over the
phone)

28 follow-up (Time
2) survey completed
(n=26 in-person)
(n=2 over the
phone)

29 follow-up (Time
2) survey completed
(n=25 in-person)
(n=4 over the
phone)

30 follow-up (Time
2) survey completed
(n=27 in-person)
(n=3 over the
phone)

Figure 2. Flow chart of the participation of refugee youth enrolled in the Todurujo na Kadurok HIV self-testing and edutainment comic

randomized controlled trial in Bidi Bidi, Uganda.

Outcomes Addendum will help researchers and organizations
orient to values of humanism and equity” (7).*?

Ethics. Research ethics board approval was provided by the
Mildmay Uganda Research Ethics Committee (REC REF
0802-2021), Uganda National Council for Science and
Technology (SS884ES), and the University of Toronto
Research Ethics Board (37496). The trial was registered at
ClinicalTrials.gov (#NCT05213689). All participants provided
written informed consent prior to study enrollment.

Results

Participant Characteristics

A total of n=120 refugee youth were enrolled with »=30
refugee youth randomized to each study arm (Figure 2).

Ninety-eight percent (n = 117/120) of youth were followed up
at 3 months (Time 2). Participant characteristics (n =120) are
detailed in Table 1; half were cisgender women and half were cis-
gender men, with a mean age of 20 years (SD = 2.30). Baseline
characteristics were similar between study arms apart from the
level of education, vaginal sex history, and same-gender sexual
practices, which were included in adjusted models.

Primary Randomized Controlled Trial Quantitative
Outcomes

Table 2 describes the distribution of outcomes across time
points. Three-quarters (76%) of participants had ever had an
HIV test at Time 1, which was statistically different between
the study arms, with the standard of care (Arm 4) having the
lowest HIV testing rate (Arm 1 [HIV self-test kit + comic]:
90%; Arm 2 [HIV self-test kit alone]: 83%; Arm 3 [comic
alone]: 87%; Arm 4 [standard of care]: 43%; p < 0.001)
(Table 2, Figure 3). Almost all (98% (n=115/117)) refugee
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Table 1. Baseline Characteristics of Refugee Youth Participants (n=120) in the Todurujo na Kadurok (Empowering Youth) Randomized

Controlled Trial Overall and by Study Arm in Bidi Bidi Refugee Settlement, Uganda.

All Standard of HIV self-testing Comic HIVST +
participants Care (SOC) arm (HIVST) arm comic arm p
Participants
Participants (n) 120 30 30 30 30
Sociodemographic characteristics
Gender (n, %) >999

Women (cisgender) 60 (50.00) 15 (50.00) 15 (50.00) I5 (50.00) 15 (50.00)

Men (cisgender) 60 (50.00) 15 (50.00) 15 (50.00) 15 (50.00) 15 (50.00)

Age (mean, SD) 20 (2.30) 19 (2.42) 20 (2.50) 20 (2.53) 19 (1.59) .06
Education (n, %) .0l

Less than primary school 41 (34.17) 18 (60.00) 9 (30.00) 10 (33.33) 4 (13.33)

Completed primary school 21 (17.50) 5 (16.67) 4 (13.33) 6 (20.00) 6 (20.00)

Attended some secondary school 46 (38.33) 5 (16.67) 12 (40.00) Il (36.67) 18 (60.00)

Completed secondary school 12 (10.00) 2 (6.67) 5 (16.67) 3 (10.00) 2 (6.67)

Amount of time spent as refugee .52
in Uganda (n, %)

I-5 years 32 (26.67) 6 (20.00) Il (36.67) 5 (16.67) 10 (33.33)

6—10 years 83 (69.17) 23 (76.67) 18 (60.00) 23 (76.67) 19 (63.33)

>10 years 5(4.17) I (3.33) I (3.33) 2 (6.67) I (3.33)
Employment status (n, %) 72

Student 52 (43.33) Il (36.67) Il (36.67) 15 (50.00) 15 (50.00)

Unemployed 54 (45.00) 14 (46.67) 14 (46.67) 13 (43.33) 13 (43.33)

Employed 14 (11.67) 5 (16.67) 5 (16.67) 2 (6.67) 2 (6.67)
Relationship status (n, %) 71

No current partner 10 (8.33) I (3.33) 4 (13.33) 2 (6.67) 3 (10.00)

Married 24 (20.00) 6 (20.00) 8 (26.67) 6 (20.00) 4 (13.33)

Dating 54 (45.00) 13 (43.33) 14 (46.67) 13 (43.33) 14 (46.67)

Casual dating/ multiple partners 32 (26.67) 10 (33.33) 4 (13.33) 9 (30.00) 9 (30.00)
Children (n, %) .09

No 81 (67.50) 19 (63.33) 16 (53.33) 21 (70.00) 25 (83.33)

Yes 39 (32.50) Il (36.67) 14 (46.67) 9 (30.00) 5 (16.67)

Sexual history
Ever had vaginal sex (n, %) .004

No 21 (17.50) 5 (16.67) 0 (0.00) 10 (33.33) 6 (20.00)

Yes 99 (82.50) 25 (83.33) 30 (100.00) 20 (66.67) 24 (80.00)

Ever had anal sex (n, %) .90

No 116 (96.67) 30 (100.00) 29 (96.67) 29 (96.67) 28 (93.33)

Yes 4 (3.33) 0 (0.00) I (3.33) 1 (3.33) 2 (6.67)
Transactional sex (ever had sex in exchange for .96
food, gifts, school fees, money, drugs, and/or
alcohol) (n, %)

No 112 (93.33) 28 (93.33) 27 (90.00) 29 (96.67) 28 (93.33)

Yes 8 (6.67) 2 (6.67) 3 (10.00) 1 (3.33) 2 (6.67)

Number of sex partners in past three months .05
(n, %)
Never had sex or not in the past three months 49 (40.83) 14 (46.67) 7 (23.33) 14 (46.67) 14 (46.67)

| 47 (39.17) 8 (26.67) 20 (66.67) 7 (23.33) 12 (40.00)

2-3 16 (13.33) 5 (16.67) 2 (6.67) 6 (20.00) 3 (10.00)

4 or more 8 (6.67) 3 (10.00) I (3.33) 3 (10.00) I (3.33)

Gender of sex partners® (n, %) .004

Never had sex 21 (17.65) 5(16.67) 0 (0.00) 10 (33.33) 6 (20.69)

Had sex with opposite gender 97 (81.51) 25 (83.33) 29 (96.67) 20 (66.67) 23 (79.31)

Had sex with the same gender 1 (0.84) 0 (0.00) I (3.33) 0 (0.00) 0 (0.00)

Note. p-values were estimated from t-test for continuous variables and chi-squared or Fisher’s exact test if the cell size <5 for categorical variables.

?n =119 because one participant refused to answer.

youth participants had an HIV test between Times 1 and 2, and
all self-reported being HIV-negative; of these, 25% (n =29/
117) reported a new HIV test at Time 2 (ie, they had never

received an HIV test in their lifetime at Time 1), and 74% (n
=86/117) of youth had a repeat HIV test at Time 2 (ie, they
reported having a lifetime HIV test at Time 1) (Table 2,



8 Journal of the International Association of Providers of AIDS Care

Table 2. Distribution of HIV Prevention Outcomes Among Refugee Youth Participants (n=120) in the Todurujo na Kadurok (Empowering
Youth) Randomized Controlled Trial with Refugee Youth in a Humanitarian Setting in Uganda.

Standard of
All participants  care (SOC)

HIV self-testing
arm (HIVST)

Comic arm

HIVST + comic
arm

Primary outcomes
Any HIV test (n, %)
Baseline 91 (75.83) 13 (43.33)
3-month follow-up 115 (98.00) 30 (100.00)
Knowledge of confirmatory testing (n, %)*
Baseline - -
3-month follow-up 102 (98.08) 30 (100.00)
HIV status knowledge (n, %)°
Baseline - -
3-month follow-up 102 (100.00) 30 (100.00)
Secondary outcomes
HIVST kit use (n, %)
Baseline -
3-month follow-up 58 (100.00) -
Where HIVST kit was used (n, %)
Baseline - -
3-month follow-up
Home 50 (86.21) -
At site received test I (1.72) -
Health centre 7 (12.07) -
When HIVST kit was used (n, %)
Baseline - -
3-month follow-up
Immediately 8 (13.79) -
Within 2 days I'1(18.97) -
Between 2 days and | week 19 (32.76) -
Between | week and 2 weeks 7 (12.07) -
Over 2 weeks 13 (22.41) -
Asked for support from peer navigators,

family member, friend and/or partner to

use HIVST kit (n, %)
Baseline - -
3-month follow-up 30 (51.72) -
Comfort taking the HIVST (n, %)
Baseline - -
3-month follow-up
Very/somewhat uncomfortable/neutral I (1.72) -
Very/somewhat comfortable 57 (98.28) -
Comfort asking primary sexual partner to

use an HIVST (n, %)
Baseline - -
3-month follow-up
Very/somewhat uncomfortable/neutral I (1.7) -
Very/somewhat comfortable 57 (98.28) -
Comfort asking a casual sexual partner to

use an HIVST (n, %)
Baseline - -
3-month follow-up (n =4 answered n/a)
Very/somewhat uncomfortable/neutral I (1.85) -
Very/somewhat comfortable 53 (98.15) -
HIV-related stigma: public attitudes about

people with HIV (mean, SD)
Baseline 7.85 (2.48) 8.20 (2.41)
3-month follow-up 8.23 (2.22) 8.30 (2.42)
HIV knowledge (mean, SD)

Baseline 10.73 (2.22) 10.80 (2.23)

25 (83.33)
28 (100.00)

20_(90.9 1)

20 (100.00)
28 (100.00)

21 (75.00)
| (3.57)
6 (21.43)

7 (25.00)
9 (32.14)
9 (32.14)
| (3.57)
2 (7.14)

9 (32.14)

I (3.37)
27 (96.43)

| (3.57)
27 (96.43)

| (4.00)
24 (96.00)

7.03 (2.86)
7.82 (1.79)

10.67 (2.09)

26 (86.67)
27 (93.10)

25 (100.00)

25 (100.00)

8.27 (2.38)
821 (2.57)

10.07 (2.53)

27 (90.00)
30 (100.00)

27 (100.00)

27 (100.00)
30 (100.00)

29 (96.67)
0 (0.00)
| (3.33)

| (3.33)
2 (6.67)
10 (33.33)
6 (20.00)
11 (36.67)

21 (70.00)

0 (0.00)
30 (100.00)

0 (0.00)
30 (100.00)

0 (0.00)
29 (100.00)

7.90 (2.12)
8.57 (2.05)

11.37 (1.90)

<.001
12

.04

n/a

n/a

.03

.00l

.008

A8

A48

46

19
.65

.16

(continued)



Logie et al 9
Table 2. (continued)
Standard of HIV self-testing HIVST + comic
All participants  care (SOC) arm (HIVST) Comic arm arm p

3-month follow-up 12.19 (2.19) 12.40 (1.98) 11.50 (2.19) 12.07 (2.63) 1273 (1.82) A7
Safer sex efficacy (median, IQR)
Baseline 20 (13.5,26) 19 (12, 24) 20 (16, 23) 20.5 (16, 24) 24 (12, 27) 77
3-month follow-up 24.00 (18.5,28) 23 (17,28) 22 (17, 25) 24 (19, 28) 26.5 (20, 28) 24
Condom use during last sex (n, %)
Baseline 31 (25.83) 9 (30.00) 5 (16.67) 10 (33.33) 7 (23.33) .002
3-month follow-up 31 (26.50) 12 (40.00) 4 (14.29) 10 (34.48) 5 (16.67) .18
Consistent condom use in last 3 months (n,

%)
Baseline 10 (8.33) 3 (10.00) 1 (3.33) 4 (13.33) 2 (6.67) 24
3-month follow-up 12 (10.26) 5 (16.67) 0 (0.00) 5(17.24) 2 (6.67) 26
Adolescent sexual and reproductive health

stigma (median, IQR)
Baseline 12 (10, 13) 12 (11, 13) 13 (11, 13) 13 (10, 14) 12 (10, 14) .56
3-month follow-up 11 (10, 14) I (10, 13) I1(9,14) 12 (10, 14) 11 (10, 13) 76
Sexual relationship power: relationship

control subscale (mean, SD)
Baseline 37.73 (6.81) 38.47 (7.03) 37.53 (8.4l) 37.00 (5.19)  37.93 (6.48) .87
3-month follow-up 40.23 (6.69) 41.00 (7.44) 40.36 (6.18) 39.00 (6.77)  40.53 (6.44) .70
Sexual relationship power: decision-making

dominance subscale (mean, SD)
Baseline 16.61 (4.33) 16.83 (4.67) 16.93 (3.79) 17.13 (4.61) 1553 (4.25) 47
3-month follow-up 16.68 (4.69) 16.20 (5.37) 16.46 (4.94) 17.59 (4.14)  16.50 (4.31) .69
Sexual relationship power® overall score

(mean, SD)
Baseline 2.4 (0.55) 2.5 (0.62) 2.5 (0.55) 2.4 (0.51) 2.3 (0.52) 76
3-month follow-up 2.5 (0.66) 2.5 (0.79) 2.5 (0.65) 2.5 (0.62) 2.5 (0.57) 99

Notes: N at baseline=120; N at 3-month follow-up = | I 7. IQR: interquartile range.

?Knowledge of confirmatory testing was defined as a participant reporting that they attended a health center for confirmatory testing and the health center having a
record (linkage to care card) for that same participant. The denominator was among those who reported having any HIV test by T2.

PHIV status knowledge was defined as a participant reporting the same result of their HIV testing and confirmed by the linkage to care card from the health centre.
The denominator was among those who had a confirmatory test at a health centre.

“The sexual relationship power scale is a combination of sexual relationship power and decision-making dominance sub-scales.

Figure 3). Among those tested between Time 1 and Time 2, 89%
(n=102/115) self-reported that they went to the health centre
for confirmatory testing, and all self-reported that the clinic
test confirmed the negative HIV self-testing result. Health
centres reported n = 104 confirmatory tests, all HIV-negative.
Among these, n = 2 participants did not report that they had a
confirmatory test, but a linkage to care card was collected
from the health centre with a negative HIV test result.

Adjusting for age, gender, time in Uganda, vaginal sex history,
condom use at last sex, and baseline HIV testing, the odds of HIV
testing at Time 2 (i.e., a change in HIV testing from baseline to
Time 2) were highest in Arm 1 (HIV self-test kit + comic) com-
pared to the standard of care (aOR: 8.46; 95% CI: 2.87,24.97), fol-
lowed by Arm 3 (comic alone) compared to the standard of care
(aOR: 4.14; 95% CI: 1.58, 10.87) (Table 3, Figure 3). There was
no significant difference in HIV testing from Time 1 to Time 2
between Arm 1 (HIV self-test kit alone) and the standard of care
(aOR: 2.81; 95% CI: 0.96, 8.16; p =.058).

The GEE model was not conducted for HIV status knowledge
because 98% of participants correctly reported having a confir-
matory test, and of those, there was perfect agreement in the
HIV test result between the participants and health centres.

Secondary Randomized Controlled Trial Quantitative
Outcomes

All participants who received HIV self-test kits used them;
however, there were differences in how Arms 1 and 2 used the
kits (Table 2). Arm 1 (HIV self-test kit + comic) tended to use
HIV self-test kits at home (97%),>1 week after receiving the
kit (57%), and asked for support from a peer navigator, family,
friend, and/or partner to use the kit (70%), whereas Arm 2
(HIV self-test kits alone) used them both at home (75%) and at
the health centre (21%), within 2 days of receiving the kit
(57%), and only one-third asked for support to use the kit. Both
arms (Arm 1 and Arm 2) who received the HIV self-test kit
reported feeling comfortable taking the HIV self-test kit (Arm
1: 100%, Arm 2: 96%) and asking their primary sexual partner
(Arm 1: 100%, Arm 2: 96%) and casual sexual partners (Arm
1: 100%, Arm 2: 96%) to use the kit. At Time 1, there were sig-
nificantly different condom use practices reported between
study arms, whereby 17% of those in Arm 2 (HIV self-test kit
alone) used a condom at last sex compared to 23% of Arm 1
(HIV self-test + comic), 33% in Arm 3 (comic alone), and 30%
in Arm 4 (standard of care) (Table 2).
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Figure 3. Change in HIV testing from baseline (ever tested for HIV before the study) to follow-up by study arm in the Todurujo na Kadurok HIV
self-testing and edutainment comic randomized controlled trial with refugee youth in Bidi Bidi, Uganda.

Note: Trend in change in HIV testing over time was tested using Wilcoxon signed-rank test for all participants and by study arm: p-value for all
participants <.001, p-value for SOC <.001, p-value for HIVST alone =.03, p-value for comic alone =.41, p-value for HIVST + comic =.08.

In analyses adjusted for pre-specified covariates (age,
gender, length of stay in Uganda) and baseline imbalances
(history of vaginal sex, condom use during last sex, ever HIV
tested), we found that Arm 2 (HIV self-test alone) compared
to the standard of care reported significantly lower
HIV-related stigma (af: —0.95, 95% CI: —1.88, —0.03), lower
odds of condom use during last sex (aOR: 0.21, 95% CI:
0.07, 0.65), and lower odds of past 3-month consistent
condom use (aOR:0.10, 95% CI:0.02, 0.58) (Table 3).

Secondary and Sensitivity Analyses for Randomized
Controlled Trial Quantitative Outcomes

In secondary analyses including all study participants across
arms and adjusting for relevant covariates, there were statisti-
cally significant increases in HIV testing (aOR: 21.79; 95%
CI: 4.57, 103.93), HIV knowledge (ap: 1.45; 95% CI: 0.93,
1.97), safer sex efficacy (af: 3.64; 95% CI: 2.09, 5.19), and rela-
tionship control (ap: 2.39; 95% CI: 1.16, 3.63) at Time 2 com-
pared to Time 1 (Table 4). The sensitivity analysis to estimate
any intervention effect compared to standard of care from
Time 1 to Time 2 produced the same results as the primary anal-
ysis, whereby those who received an intervention had signifi-
cantly higher odds of a repeat HIV test compared to those
who did not receive an intervention, but there were no signifi-
cant differences in secondary outcomes (Supplementary
Table 1).

Qualitative Findings on Study Implementation of HIVST
and Edutainment Comic Interventions

Qualitative findings regarding youth experiences and reflections
on the intervention (ie, those who received HIV self-testing and/
or comics and were followed up to Time 2, n = 87) implemen-
tation are presented through two dimensions of the CFIR:
implementation outcomes and innovation outcomes.*?

Theme |: Implementation Outcomes. Findings regarding HIV
self-testing implementation comprised three sub-themes relat-
ing to mistrust of HIV self-testing that reflect acceptability chal-
lenges: mistrust of oral testing for HIV, low HIV self-testing
self-efficacy, and mistrust of kit results. Participant narratives
also reflected acceptability of HIV self-testing as it offered
privacy and convenience.

Mistrust of Oral Testing for HIV: Participants who reported a
negative HIV self-testing kit result still engaged with confirma-
tory testing at the health centers because the test used saliva to
detect HIV, instead of blood, which could result in mistrust of
the self-test kit. As one youth noted, “I wanted to confirm my
results because I wasn’t believing or trusting the test kit since
it’'s my first time and I used my saliva instead of blood”
(young man, age 19, HIVST + comic, ID#52), and another
reported, “I want to confirm my results because it was the
first time testing and I used saliva yet I know [with] HIV
testing they take blood” (young woman, age 18, HIVST +
comic, ID#44)
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Table 3. HIV Testing and HIV Prevention Outcomes Among Refugee Youth Participants (n = 1177) in the Todurujo na Kadurok (Empowering
Youth) Randomized Controlled Trial, Bidi Bidi Refugee Settlement, Uganda.

Odds ratio (OR) or

95% confidence

Adjusted odds
ratio (aOR)® or
adjusted beta

beta coefficient (f) interval (Cl) p coefficient (ap)® 95% Cl p

Primary outcome
Any HIV test at Time 2 (OR)

HIV self-test kit alone arm (HIVST) 4.16 1.57, 11.08 .004 2.8l 0.96, 8.16 .058

versus standard of care arm
(SOC)

Comic versus SOC 348 1.40, 8.65 .007 4.14 1.58, 10.87  .004

HIVST + comic versus SOC 7.51 2.23,25.35 .001 8.46 2.87,24.97 <.001
Secondary outcomes
HIV-related stigma: Public attitudes about people with HIV ()

HIVST versus SOC —-0.84 —1.67,-0.001 .05 —-0.95 —-1.88,-0.03 .04

Comic versus SOC —-0.01 —-0.90, 0.87 .98 -0.33 —-1.29,0.63 .50

HIVST + comic versus SOC —-0.02 —0.85, 0.81 .97 -0.22 -1.17,0.73 .64
HIV knowledge scale (B)

HIVST versus SOC —-0.53 —-1.28,0.22 A7 —-0.61 —1.46, 0.25 .16

Comic versus SOC —-0.55 —1.46,0.36 24 —-0.30 —1.23,0.63 .53

HIVST + comic versus SOC 0.45 -0.29, 1.19 .23 0.59 —0.31, 1.48 .20
Safer sex efficacy (B)

HIVST versus SOC -0.07 —-3.26,3.12 .97 0.54 -2.81, 3.90 .75

Comic versus SOC 0.68 —2.62, 3.98 .69 —-0.62 —4.20, 2.96 73

HIVST + comic versus SOC 1.92 —1.28, 5.11 24 1.63 —1.55, 4.81 .32
Condom use during last sex® (OR)

HIVST versus SOC 0.25 0.09, 0.69 0l 0.21 0.07, 0.65 .0l

Comic versus SOC 1.17 0.44, 3.15 75 0.99 0.33, 3.01 99

HIVST + comic versus SOC 0.45 0.17, 1.17 .10 0.39 0.13, 1.20 .10
Consistent condom use in last 3 months® (OR)

HIVST versus SOC 0.08 0.01, 0.67 .02 0.10 0.02, 0.58 .0l

Comic versus SOC 1.26 0.40, 3.99 .70 1.07 0.29, 3.89 92

HIVST + comic versus SOC 0.43 0.10, 1.82 .25 0.42 0.10, 1.74 23
Adolescent SRH stigma ()

HIVST versus SOC 0.12 —-0.81, 1.04 8l —-0.09 —1.18, 1.00 .88

Comic versus SOC 0.11 —-0.98, 1.20 .84 -0.20 -1.57, 1.17 76

HIVST + comic versus SOC 0.07 —-0.81, 0.94 .88 -0.23 —1.34, 0.89 .69
Sexual Relationship Power: Relationship control subscale (B)

HIVST versus SOC -0.91 —4.13, 2.31 .58 —-0.50 —3.75,2.75 .76

Comic versus SOC -1.79 —4.59, 1.0l 21 -2.50 -5.35,0.35 .09

HIVST + comic versus SOC —-0.50 —3.48, 248 74 —0.80 -3.82,2.23 61
Sexual relationship power: decision-making dominance subscale ()

HIVST versus SOC 0.24 —-1.87,235 .82 0.43 —0.65, 1.51 44

Comic versus SOC 0.78 —1.44, 3.00 49 0.48 -0.61, 1.57 .39

HIVST + comic versus SOC -0.50 —2.68, 1.68 .65 —0.62 —1.74, 049 27
Sexual relationship power scale overall score (f3)

HIVST versus SOC —-0.016 —-0.31,0.28 92 0.021 —-0.18, 0.23 .84

Comic versus SOC —0.0039 —-0.30, 29 .98 —0.064 —-0.25,0.13 Sl

HIVST + comic versus SOC —0.068 —-0.36, 0.22 .65 —0.095 —0.30, 0.11 .36
?Regression models were conducted among participants who had outcomes measured at Time | and Time 2 (n = | 17); those who were lost to follow-up at Time 2

(n = 3) were not included.

®Adjusted for the baseline measure of the respective outcome, pre-specified covariates (age, gender, length of stay in Uganda) and baseline imbalances (history of
vaginal sex, condom use during the last sexual intercourse, and ever HIV test at TI). To note, although education and sexual orientation were imbalanced at
baseline, these covariates perfectly predicted failures in the outcomes so they were not adjusted for in the models.

“Condom use models were conducted among those who had sex between Time | and 2 (n = 86).

Low HIV Self-Testing Self-Efficacy: Participants also
reported mistrust in their capacity to correctly administer the
HIV self-test kit. A young man’s reflection revealed how a
lack of self-efficacy could result in concerns regarding the reli-
ability of the HIV self-test result:

Since am not a professional or health worker and being my first time to
use this self-test, I thought maybe I could have forgotten or omitted
some steps within the procedures which I was told to follow. So, I
decided to go to the hospital to see whether I was on the right track
and confirm my result. (Young man, age 20, HIVST + comic, ID# 46)
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Perceived low self-efficacy using the HIV self-test kits was
exacerbated by relational contexts whereby participants
(largely young women) did not know their partners’ HIV seros-
tatus. For instance, a young woman described: “I thought
maybe I made an error during the process of testing because
[I] have been having unprotected sex and I don’t know my part-
ner’s status.” (young woman, age 18, HIVST alone, ID#18)
This was reinforced by another participant who noted both mis-
trust in her partner as well as testing herself: “I don’t trust my
husband so I went to confirm if I am really negative, and I
am the one testing myself so I wanted doctor to test me also”
(young woman, age 17, HIVST alone, ID#11)

Mistrust of HIV Self-Testing Results: Youth narratives
revealed other influences on their acceptability of HIV self-
testing results that, in turn, prompted them to seek confirmatory
testing even with an HIV-negative self-test result. One such
factor was information they had previously received regarding
the inaccuracy of HIV self-testing: “There was another time
these people had told us [HIV] self-test is not 100% accurate,
so I had to go and confirm my results” (young man, age 22,
HIVST alone, ID#14). Another factor that contributed to mis-
trusting HIV self-test results was concerns about one’s personal
risk for HIV acquisition due to having multiple sex partners.
This was most noted by young men. For instance, a participant
described that his sexual practices increased his perception of
his HIV risk:

I was doubting my results, so I had to go to the hospital, [I] am
having two girlfriends who I am not sure whether they are not
having sex with other people... So, when the results showed nega-
tive, I couldn’t believe. (Young man, age 18, HIVST + comic, ID
#49)

Another participant who reported multiple sex partners went
for a confirmatory test as he was worried that he could have
acquired HIV after taking the HIV self-test: “I had stayed and
had sex with many girls so thought the first results had
changed already” (young man, age 20, SA#3, ID#101).

HIV  Self-Testing Offers Privacy and Convenience:
Participants who received the HIV self-testing kit also provided
positive feedback, reporting that they felt the kits were a private,
efficient, and reliable method to test which should be encour-
aged in their community:

HIV self-test kits are private, less time consuming and easy to use.
Also [I] learnt that they are reliable because I had same results even
after confirmatory test. [I] inquire, is it possible to give HIV self-test
kits to friends and family? (young man, age 23, HIVST alone,
ID#15)

This sentiment reflecting acceptability was corroborated by
another young man who expressed that the kits offered accessi-
bility and privacy:

Encourage the use of self-testing and the good use of it, it’s the best
method for HIV testing because it’s safe to test at home in your time
without people seeing you and taking your own time. (young man,
age 22, HIVST alone, ID# #5)

Theme 2: Innovation Impact on HIV Self-Testing and Comic
Recipients. Both innovations—the HIV self-test kit and edutain-
ment comic—were described as meeting HIV testing and pre-
vention needs among refugee youth participants. Four
indicators of innovation success were identified: (1) HIV self-
testing and comics increased confidence to engage in HIV
testing and learn one’s HIV serostatus; (2) comics increased
knowledge of HIV testing and prevention; (3) comics increased
acceptance and support toward people living with HIV; and (4)
participants were motivated to share innovations with others.

HIV Self-Testing and Comics Increased Confidence to
Engage in HIV Testing and Learn One’s HIV Serostatus:
Youth discussed that engaging with testing via HIV self-testing
and/or learning about testing via comics resulted in learning
their HIV serostatus. For instance, a youth described “HIV self-
testing is one of the most convenient methods of HIV testing [I]
have ever come across, anywhere and at any time you are able
to know your health status” (young man, age 20, HIVST +
comic, ID#46]. Others described that engaging with HIV self-
testing increased confidence in engaging with additional
health services: “It [HIV self-testing] helped me know my
status and build confidence in going to the facility to confirm
and learn ways to control myself and use of condom so as
to be free from HIV” (young woman, age 21, HIVST alone,
ID# 3).

Others specifically expressed that the comic encouraged
them to use the HIV self-test kit and engage in confirmatory
testing with friends:

We read the comic book with my friends, and we were motivated to
go and test again. In addition, during the training on how to use the
kit, they told us to go back to the health center for confirmatory
testing. (young man, age 17, HIVST + comic, ID#17)

Others discussed that health workers and study staff encour-
aged them to learn their HIV serostatus through confirmatory
testing following HIV self-testing: “To be sure of my status
and if I am really [HIV] negative, and they told us we should
go to health centers to confirm the results we get from self-test”
(man, age 23, HIVST + comic, ID# 31).

Comics Increased Knowledge of HIV Testing and
Prevention: Participants who received the edutainment
comics reported that it increased HIV testing and prevention lit-
eracy, including building the capacity to educate others about
HIV testing. For instance, a participant reported that the
comic taught them how to encourage partners to test together:
“It was educative and I learnt about HIV testing and how to
engage my girlfriend to go test together” (young man, age 23,
HIVST + comic, ID# 31). Comics also provided the opportu-
nity to reflect on relationship dynamics, helped participants
assess if HIV testing would be safe or not in a relationship,
and shifted perceptions regarding engaging in HIV serodiscord-
ant partnerships. To illustrate, a young man discussed how
reading the comics provided insight into healthy and supportive
relationships with people living with HIV: “[The comic] helped
me learn how to create a relationship with someone that is HIV
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Table 4. Effectiveness of Participating in the Todurujo na Kadurok (Empowering Youth) Study Regardless of Study Arm on HIV Prevention
Outcomes among Refugee Youth Participants in Bidi Bidi, Uganda Comparing Baseline to 3-Month Follow-up (n=117).

Odds ratio (OR)

95% confidence

Adjusted Odds ratio
(aOR?) or adjusted
beta coefficient

or beta coefficient ()  interval (Cl) p (ap)® 95% ClI p
Primary outcome
HIV testing (OR)
3-month follow-up versus baseline 18.95 4.24,84.59 <00l 21.79 4.57,103.93 <.001
Secondary outcomes
HIV-related stigma: Public attitudes about people with HIV (B)
3-month follow-up versus baseline 0.36 —0.24, 0.96 24 0.36 —0.24, 0.96 24
HIV knowledge scale (B)
3-month follow-up versus baseline 1.45 0.93, 1.97 <.001 1.45 093,197 <00l
Safer sex efficacy (B)
3-month follow-up versus baseline 3.64 2.09, 5.19 <.001 3.64 2.09, 5.19 <.001
Condom use during last sex® (OR)
3-month follow-up versus baseline 1.86 1.06, 3.25 .03 1.69 091, 3.15 .10
Consistent condom use in last 3 months®
(OR)
3-month follow-up versus baseline 1.46 0.62, 3.46 .39 1.09 0.38, 3.10 .87
Adolescent SRH stigma ()
3-month follow-up versus baseline -0.38 —0.80, 0.05 .08 —-0.38 —0.80, 0.05 .08
Sexual Relationship Power: Relationship Control subscale (f)
3-month follow-up versus baseline 2.39 I.16, 3.63 <.001 2.39 1.16, 3.63 <.001
Sexual Relationship Power: Decision-making dominance subscale (j3)
3-month follow-up versus baseline 0.08 —0.59, 0.75 82 0.08 —-0.59, 0.75 82
Sexual Relationship Power scale overall
score ()
3-month follow-up versus baseline 0.049 —0.045, 0.14 31 0.049 —0.045,0.14 .31

?Adjusted for pre-specified covariates (age, gender, length of stay in Uganda) and baseline imbalances (history of vaginal sex, condom use during the last sex, and ever
HIV test at T1). To note, although education and gender of sex partners were imbalanced at baseline, these covariates perfectly predicted failures in the outcomes,

so they were not adjusted for in the models.

®Condom use models were conducted among those who had sex between Time | and 2 (n = 86).

positive and through the pictures in the comic book [I] learned
how to counsel HIV [positive] persons” (young man, age 23,
HIVST + comic, ID#32).

Comics Increased Acceptance and Support Toward People
Living with HIV: Participants reported that the comic taught
them about HIV transmission and prevention which in turn
helped to reduce stigma: “[The comic] is so educative; I was
able to learn about the various ways of HIV prevention like
the use of condoms and how to be good to HIV positive
people to fight stigma” (woman, age 18, HIVST + comic, ID#
47). Participants also reported how the comics helped them
acquire skills to support others to test for HIV, or when
testing positive, to engage with HIV care:

From this comic book here, I learnt how to advise someone to go for
HIV testing, to encourage someone who has HIV to go for HIV
drugs, and to receive advice from other people. (young woman,
age 18, HIVST + comic, ID# 42)

Participants were Motivated to Share Innovations with
Others: Youth discussed disseminating the knowledge they
acquired through the intervention with others in their

community. For instance, a youth discussed sharing the
comic with friends:

That comic book is so good, it tells us how to share with our friends,
it tells us where we can go for testing, it is really interesting. Thank
you so much for the book, I have shared it with my friend to read
and they have loved it. (woman, age 19, comic alone, ID#81)

Others shared the knowledge they gained from HIV self-
testing with friends: “I got inspired and courage to go have
myself tested, and I was able to share with my friends and part-
ners about the importance of having yourself tested and
knowing your status” (man, age 20, HIVST + comic, ID#50).

After receiving the HIV self-testing kit and/or comic, partic-
ipants often requested additional resources for their community.
One young woman who received both innovations (comic, HIV
self-test kit) suggested that there be “more training to other
youths so that they can get to know how to use the self-testing
kit” and “more comic books so that they can share with their
friends” (woman, age 19, HIVST + comic, ID#38). Another
respondent described how the comic could help reduce stigma
toward HIV testing in their community, requesting the interven-
tion’s expansion:
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I am requesting, if possible, there should be an extension of this
program not only to the youth but even the elderly, especially
those who can’t even move, and also educate and sensitize the com-
munity about HIV self-testing to break all the myths people have
towards it. (man, age 20, HIVST + comic, ID# 46)

Discussion

Findings indicate the benefits of HIV self-testing and edutain-
ment comics in meeting refugee youth’s HIV testing needs in
a rural Ugandan refugee settlement. HIV testing uptake was
higher in intervention arms who received either the HIV
self-test kit alongside the comic, or the comic alone, compared
with the standard of care. The benefits of HIV self-testing have
not yet been extended to refugee camp humanitarian contexts,®
and our findings signal the promise of this approach alongside
edutainment comics in increasing HIV testing uptake in one of
the world’s largest refugee settlements. Open-ended participant
responses also provided insight into antecedent factors shaping
implementation outcomes, including barriers and facilitators to
HIV self-testing acceptability, as well as innovation outcomes
of increased HIV testing, confidence, acceptance of people
with HIV, and interest in sharing the innovation.

Our findings build on past research on HIV self-testing as a
feasible, acceptable, and effective approach for increasing HIV
testing among non-refugees in Uganda*’>° and other African
settings,’' and among urban refugees in Kampala,”? to show
its utility in a rural refugee settlement context and the benefits
of accompanying HIV self-testing with comics. Notably,
receiving an HIV self-test kit on its own was not associated
with increased HIV testing in our sample, underscoring the
potential importance of peer support that was provided along-
side the comic as well as the comic content itself. Our sample
of participants had low education, which may amplify the sali-
ence of peer support in facilitating clinic-based and HIV self-
testing. Indeed, we found that the HIV self-testing and comic
arm, compared to the HIV self-testing alone arm, was more
likely to ask for social support when using the HIV self-test
kit and to use it at home, suggesting that the peer-supported
comic may facilitate confidence in using and discussing the
HIV self-test kit with others. This important role of peer
support in HIV self-testing has been documented with non-
refugees in Uganda,”*™ and testing with youth-friendly sup-
portive providers in Zimbabwe was preferred over HIV self-
testing alone among youth due to a desire for support.”® Our
findings expand upon these studies to reveal the importance
of peer support in HIV testing delivery in humanitarian settings
such as Bidi Bidi.

Our findings provide new insight into the role of edutain-
ment comics in increasing HIV testing uptake, building on
prior comic book research on their use in sexual and reproduc-
tive health areas such as HIV stigma,”' contraception,”” HPV
vaccination,” and post-rape care.”**> Our application of the
HIV prevention cascade dimensions (motivation, access, effec-
tive use)”® to participatory comic® development may have
helped refugee youth who were provided both the HIV self-test

kit and the comic to overcome testing barriers (eg, misinforma-
tion)®"—participants only receiving the HIV self-testing kit did
not engage in increased testing between Times 1 and 2. While
the HIV self-test kit (alone) arm reported reduced HIV stigma
and reduced condom use, with no changes in HIV testing,
these findings were not consistent in sensitivity analyses,
where we found that any intervention arm was associated
with increased HIV testing and no secondary outcome
changes. Thus, our sensitivity analyses may help adjust for
the baseline imbalances we documented between study arms
to better understand intervention effects.”®

Although study arms that received the edutainment comic
did not show statistically significant changes in HIV knowl-
edge, HIV-related stigma, or safer sex, the positive qualitative
feedback from youth affirmed that wider distribution of the
intervention components (HIV self-testing, comics) in the com-
munity could reduce stigma. This reflects the potential for inno-
vation impacts to extend beyond the youth participants
themselves to the wider community. Youth narratives also indi-
cated that the comic provided knowledge of HIV transmission
and prevention, with multiple youth stating that they learned
about condom use from the comic. This finding reflects the
benefit of HIV testing as a gateway to other HIV prevention ser-
vices.”® Feasibility concerns involved both (1) the interaction
between low self-efficacy and mistrust of the HIV self-test
result due to relational contexts, whereby young women did
not know their partner’s serostatus; and (2) concerns about
trusting HIV self-testing results due to high HIV risk perception
when young men reported having multiple sex partners.
Participants who received only the HIVST kit without the
comic more commonly described this mistrust in the HIV
self-test results due to high HIV risk perception from their
sexual practices, and this was also reflected in the quantitative
finding that the HIVST alone arm was associated with
reduced condom use compared to the standard of care.

There are several study limitations. First, the non-random
sample does not reflect all youth in Bidi Bidi. Second, baseline
differences, adjusted for in analyses, reflect potentially different
socio-cultural contexts across refugee villages. While we ran-
domized by village to reduce contamination risks between inter-
vention arms, individual randomization could have reduced
heterogeneity between arms. Our analyses adjust for repeated
observations within individuals but were not able to adjust for
clustering between youth in each village due to the small
number of villages included. Third, the effect of peer support
and the comic are interlinked, and further disentangling these
effects (e.g. comic alone vs. peer-supported comic) could help
elucidate the most important facet of the comic (e.g., content
or peer support). Yet, in the context of the very low education
level of this sample (10% secondary school completion), the
team ascertained that peer support was required to ensure
comic comprehension. Fourth, no participant was found to
have an HIV infection, which may be the result of a relatively
low prevalence of HIV among youth in Uganda,®® and most
participants had lived in Uganda since childhood (73% lived
in Uganda for 6 or more years). This could also mean that
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our study was more likely to include youth already connected
with URDMC refugee youth services, and we may not have
included more marginalized and socially excluded youth with
higher HIV vulnerabilities. However, refugee youth partici-
pants in Bidi Bidi still believed HIV self-testing was valuable
for their community to build self-confidence in their health
management and reduce barriers to testing. While we did not
find any significant reductions in HIV-related stigma in the
quantitative results, participant narratives in the qualitative find-
ings revealed greater acceptance of people with HIV. It is not
clear whether this discrepancy is due to the HIV stigma scale
used not being relevant or tailored for youth in the refugee set-
tlement context, or whether there were in fact meaningful and
lasting differences in stigma attributable to the intervention
across multiple stigma dimensions (eg, anticipated, perceived,
internalized, enacted).®’ Stigma reduction strategies for youth
in Bidi Bidi warrant further attention. Finally, any type of
study involvement was associated with improved HIV out-
comes among participants, suggesting direct and indirect bene-
fits of clinical trial participation,®” likely due to all participants
being provided information, contact with URDMC, and thus
increased knowledge regarding HIV resources in Bidi Bidi
and supportive conversations with trained researchers during
the surveys.

Qualitative feedback provided insight into how to optimize
HIV self-testing implementation in Bidi Bidi. For instance,
antecedent factors*? that reduced acceptability of HIV self-
testing in this setting included mistrust of the HIV self-test kit
(oral vs blood testing) and low self-efficacy in using the test
kit—both factors that could be addressed in future testing inter-
ventions. Other factors that shaped the implementation climate
were the high perceived risk of HIV acquisition due to mistrust
of one’s partner among young women, and personal sexual risk
practices among young men, which exacerbated mistrust of the
HIV self-test kit and one’s efficacy in using it. Psychosocial
strategies that build peer support, HIV self-testing skills, and
risk reduction, such as the TRUST HIV self-testing interven-
tion,*> may offer promise for addressing these implementation
barriers. Innovation success*> was described qualitatively by
participants discussing the role of HIV self-testing and comics
in increasing HIV testing uptake, HIV testing and prevention
knowledge, and wanting to share the innovations with peers
and community members. This points to future opportunities
to implement participatory edutainment comic approaches to
promote subsequent steps in the HIV prevention and care
cascades.

In sum, our HIV self-testing and edutainment comic inter-
vention designed to overcome HIV testing barriers with
refugee youth significantly increased HIV testing uptake.
With participatory and youth-friendly educational comics
accompanying HIV self-testing, HIV self-testing was both fea-
sible and acceptable among this population, and thus could have
an impact on the entire community if integrated into healthcare
in refugee settlements. This intervention, specifically combin-
ing HIV self-testing with edutainment comics, can be consid-
ered for youth at elevated exposure to HIV in other

humanitarian settings to increase HIV testing uptake and in
turn help achieve the 95-95-95 goals of ending the HIV epi-
demic® through increasing HIV serostatus knowledge.
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