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Abstract

Introduction: Adolescent girls and young women (AGYW) at risk of HIV frequently have symptoms of common mental dis-
orders (CMDs), which are associated with lower pre-exposure prophylaxis (PrEP) adherence. We conducted a pilot hybrid
effectiveness-implementation trial (CHOMA) to evaluate whether an evidence-based mental health intervention adapted for
PrEP delivery (“Youth Friendship Bench SA”) could address CMD and PrEP adherence among South African AGYW.
Methods: CHOMA was conducted in Johannesburg from April 2023 to February 2024. We enrolled AGYW (18-25 years)
who were already on or willing to initiate PrEP and had CMD symptoms (Self-Reporting Questionnaire 20-item [SRQ-20]>7).
Participants were randomized to our Youth Friendship Bench SA intervention (five problem-solving sessions with a lay coun-
sellor, one group session) or standard-of-care CMD services (brief CMD assessment, referral). Counselling sessions occurred
at enrolment and Weeks 2, 4, 8 and 12. Co-primary outcomes were PrEP adherence (positive result on a urine tenofovir
assay) and reduced CMD symptoms (SRQ-20<7) at Week 12 and, secondarily, Week 4. We used Poisson regression to assess
intervention effects and summarized responses to three validated scales assessing intervention acceptability, appropriateness
and feasibility (ranges: 1-4).

Results: Of 116 AGYW enrolled, the median SRQ-20 score was 9. We retained 69% through Week 12. Of 57 intervention
participants, 64.9% (N = 37) received four or more sessions. At Week 4, 29/36 (80.6%) participants in the intervention and
25/41 (61.0%) in the standard-of-care had recent PrEP use (RR = 1.40; 95% Cl = 1.03-1.89; p = 0.03), but this was not
sustained through Week 12 (RR = 0.88; 95% Cl = 0.64—1.22; p = 0.44). Enrolment SRQ-20 score was not associated with
Week 12 PrEP adherence or retention. CMD symptoms did not differ by arm at Week 4 or 12, although the proportion with
SRQ-20 scores >7 decreased overall between Weeks 4 (54.5%, 42/77) and 12 (35.0%, 28/80; p = 0.02). Median acceptability,
appropriateness and feasibility scores were 3.50, 3.75 and 3.25, respectively.

Conclusions: The intervention improved PrEP adherence at Week 4, although the effect was not durable to Week 12, possibly
due to retention challenges. Reductions in CMD symptoms were seen in both arms. Findings suggest different mental health
and PrEP support interventions may be needed to improve integrated service delivery among AGYW.
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1 | INTRODUCTION of Africa [1-3]. Pre-exposure prophylaxis (PrEP) is a highly

effective HIV prevention approach; however, AGYW have low
HIV incidence is 4-7 per 100 person years among adolescent rates of PrEP adherence partly due to symptoms of common
girls and young women (AGYW; ages 18-25) in some regions mental disorders (CMDs; including depression, anxiety and
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stress) [4-10]. Adolescence is a typical period of CMD onset
due to individual-, interpersonal- and structural-level factors,
and 20-50% of AGYW seeking PrEP report CMD symptoms
[8, 11]. South African AGYW with persistent CMD symptoms
are 25% less likely to adhere to PrEP [7]. CMD symptoms
may reduce PrEP adherence by affecting self-efficacy, health-
care engagement and motivations to engage in protective
healthcare behaviours [7]. Findings on associations between
CMD risk and low PrEP adherence highlight the need to
explore integrated interventions to address both HIV and
CMD among AGYW in South Africa.

The standard-of-care (SOC) for addressing CMDs in South
Africa involves a brief symptom screen in primary care, fol-
lowed by referral as needed [12]. However, routine screen-
ings are often not conducted, and referrals may not be made
for AGYW who could benefit [13]. Integrating point-of-care
psychotherapy may be a more feasible approach to improve
CMDs among AGYW. Problem-solving therapy (PST) is a
psychotherapy that identifies actionable solutions to modifi-
able issues affecting one’s mental health and improves coping
around less modifiable issues [14-16]. The Friendship Bench
is a PST intervention that has been effective at reducing
mild-to-moderate CMDs among adults in similar African con-
texts [17]. It includes CMD screening, 4-6 individual problem-
solving sessions with a lay counsellor and group sessions on
economic empowerment [17]. Integrating evidence-based psy-
chotherapy, like the Friendship Bench, into HIV service deliv-
ery has the potential to improve CMD and PrEP-related out-
comes for AGYW [18].

We previously conducted a four-phase human-centred
design process with AGYW and key stakeholders to adapt the
Friendship Bench to the needs of South African AGYW seek-
ing PrEP in public clinics (the resulting intervention is called
“Youth Friendship Bench SA”) [19]. This study sought to pilot
the effectiveness and implementation of the Youth Friendship
Bench SA, integrated with PrEP delivery, among South African
AGYW.

2 | METHODS

2.1 | Study design and setting

The “Combining HIV prevention Options with Mental health
service delivery for Adolescents” (CHOMA) effectiveness-
implementation hybrid type 1 study was a randomized pilot
trial comparing the Youth Friendship Bench SA intervention
to South African SOC for CMDs in primary care [19, 20].
This pilot was conducted at the Gauteng Ward 21 Adoles-
cent Clinic (a public clinic offering PrEP to AGYW) and the
Wits RHI Ward 21 Clinical Research Site in Johannesburg
from April 2023 to February 2024. The protocol was regis-
tered at ClinicalTrials.gov on 15 December 2022 (identifier
NCT05664490). Study information is reported in accordance
with CONSORT guidelines [21, 22].

2.2 | Participants

Participants were recruited through outreach at primary care
facilities, social media and word-of-mouth from April 2023 to
October 2023. Eligible participants were female, 18-25 years,

HIV negative, taking PrEP (based on clinic records) or inter-
ested in initiating PrEP at enrolment and had a score >7 (indi-
cating at least mild CMD symptoms) on the Self-Reporting
Questionnaire 20-item (SRQ-20), a validated CMD screening
tool used in other Friendship Bench studies [23-27]. Poten-
tial participants could receive PrEP from either the Gaut-
eng Ward 21 Clinic or the Ward 21 Clinical Research Site
to streamline our mental health services with PrEP delivery.
AGYW were excluded if they reported suicidal intent or self-
harm or had an active, unmanaged psychiatric condition; both
groups were referred to a mental health provider.

2.3 | Randomization and masking

Participants were assigned (1:1) to either the Youth Friend-
ship Bench SA intervention plus SOC CMD services or SOC
alone, using REDCap. The allocation sequence was generated
using random numbers with variable block sizes <10 (R Core
Team, 2022). Members of the local study team consented
and randomized AGYW. Investigators were blinded to assign-
ments.

2.4 | Intervention package

The Youth Friendship Bench SA intervention included five
individual counselling sessions at enrolment, Week 2, Week
4, Week 8 and Week 12, with the option for Week 2 and 8
sessions to be in person or via phone. Sessions were led by
trained lay counsellors. Prior to the study launch, the Principal
Investigator (JV) received a week-long Friendship Bench train-
ing by one of its developers (RV). JV then conducted a 2-week
training with the two lay counsellors on the Youth Friendship
Bench SA intervention, CMD presentations among AGYW and
PST skills. The supervision team included a research psycholo-
gist (LM) who met with counsellors regularly to discuss cases.
Sessions were audio-recorded and reviewed by the study
research psychologist and lead counsellor.

Counsellors led intervention participants through six steps
of the Youth Friendship Bench SA: “opening up the mind”
(talking about challenges affecting mental health and/or PrEP
use), setting goals, defining a top problem, brainstorming
solutions, selecting solutions and developing an action plan.
During the enrolment session, the counsellor typically con-
ducted all steps; this session was often the longest (~60 min-
utes). During subsequent sessions (20—-30 minutes), counsel-
lors reviewed the participant’s action plan and discussed any
challenges they had in implementing it and any other recent
mental health concerns.

The intervention also included a remote group counselling
session (~120 minutes) focused on economic empowerment.
The session was offered between Weeks 8 and 12 via Zoom.
It included content around preparing for school applications
and job interviews. All counselling sessions were conducted in
English or isiZulu.

2.5 | Standard-of-care

SOC services followed the South African Adult Primary Care
Guidelines [12], which include a brief CMD screening [28],
followed by referral for mental healthcare assessment by
a social worker, psychologist or doctor. We enhanced SOC
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services by incorporating protocolized CMD symptom assess-
ment (with the Patient Health Questionnaire [PHQJ]-2 and
SRQ-20) at enrolment, Week 4 and Week 12, offering brief
discussions with staff on risk of self-harm and providing
follow-up on referrals to create a “warm hand-off” for linkage
with further care.

SOC for all participants included routine PrEP delivery pro-
cedures. PrEP refills were offered by clinics 1 month after
PrEP initiation and quarterly thereafter.

2.6 | Procedures

Following eligibility —assessment, participants completed
interviewer-administered questionnaires on: depressive symp-
toms (9-item Patient Health Questionnaire [PHQ-9]) [29];
anxiety symptoms (Generalized Anxiety Disorder 7-item
[GAD-7]) [30]; post-traumatic stress (Primary Care PTSD
Screen [PC-PTSD]) [31]; alcohol use (Cut, Annoyed, Guilty,
and Eye) [32]; gender-based violence ([GBV]) [33]; coping
(Coping Self Efficacy scale) [34]; self-esteem (Rosenburg
Self-Esteem scale) [35]; sexual relationship power [36]; and
sexual behaviour [37, 38]. Follow-up visits with repeat data
collection occurred at Weeks 4 and 12 (all participants). Inter-
vention participants attended in-person or remote counselling
visits at Weeks 2 and 8.

Urine samples were collected from all participants at
Weeks 4 and 12 and were tested for tenofovir (TFV) using a
point-of-care assay that assesses PrEP dosing in the last 4-7
days [39-41]. The result is available within 2-3 minutes and
was used to determine PrEP adherence and provide motiva-
tional adherence counselling to all participants at Weeks 4
and 12 [42, 43]. Those with detectable TFV were encour-
aged to continue PrEP. Those with undetectable TFV were
asked how they could be supported. Motivational counselling
was performed by the same counsellors who conducted the
Youth Friendship Bench SA—for intervention participants, it
was done as part of CMD counselling sessions.

At Week 12, intervention participants answered
interviewer-administered, Likert-style questions on inter-
vention acceptability (Acceptability of Intervention Measure
[AIM]), appropriateness (Intervention Appropriateness Mea-
sure [IAM]) and feasibility (Feasibility of Intervention Measure
[FIM]) [44].

2.7 | Outcomes

The co-primary effectiveness outcomes were reduced CMD
symptoms, measured as an SRQ-20 score <7 at Week 12, and
PrEP adherence, measured as a detectable TFV on the urine
assay at Week 12 [23]. As secondary outcomes, we explored
shorter-term intervention effects on reduced CMD symptoms
and PrEP adherence at Week 4 and on continuous SRQ-20,
PHQ-9 and GAD-7 scores over time. We also assessed the
intervention’s effect on a composite, binary outcome of both
SRQ-20<7 and a positive urine assay result. Implementation
outcomes included median AIM, IAM and FIM scores.

2.8 | Adverse events

Serious adverse events (SAEs) were those that result in death,
hospitalization and/or disability. We recorded reports of self-

harm, which were evaluated by clinicians to ensure appropri-
ate action plans.

2.9 | Sample size

The study had 80% power to detect a 20% difference in PrEP
adherence between the two arms among 110 AGYW, assum-
ing 40% of participants in the SOC arm were adherent to
PrEP as seen in prior studies and 10% missing data at Week
12 [37, 45]. We also had 80% power to detect a 25% differ-
ence in the proportion of participants with reduced symptoms
of CMD between arms, assuming 50% prevalence of CMD
symptoms (as seen in prior studies [37, 45]) and 10% missing
data at Week 12.

2.10 | Data analysis

We used descriptive statistics to depict SRQ-20 scores and
PrEP adherence. For our primary intent-to-treat (ITT) analy-
ses, we used Poisson regression with a log-link and robust
standard errors to assess the effect of our intervention on
reduced CMD symptoms and PrEP adherence at Week 12
(primary outcome) and Week 4 (secondary outcome). We
used multiple imputation using chained equations (MICE) to
account for missingness due to missed visits and early termi-
nations [46]. Randomly imputed values were generated from
100 imputations, and to meet assumptions that data were
conditionally missing at random, we included baseline vari-
ables associated with missingness in our imputation model
[46].

We conducted a per-protocol analysis with the subset who
had CMD and urine point-of-care assay data at Week 12.
We restricted our intervention sample to participants who
received a “full dose” (4—5 counselling sessions). We repeated
the per-protocol analyses for CMD and PrEP adherence out-
comes at Week 4. All the above analyses were pre-specified
in our Statistical Analysis Plan and approved by our DSMB.

We conducted post-hoc secondary and exploratory analy-
ses. First, we assessed variables associated with CMD symp-
toms and PrEP adherence at Week 12. We conducted uni-
variable Poisson regressions, adjusted for arm, with variables
selected a priori based on the literature. Any variables signifi-
cantly associated with outcomes (using p<0.05) were included
in multivariable models. Second, we examined the interven-
tion effect on continuous SRQ-20, PHQ-9, GAD-7 and PC-
PTSD scores. Third, we examined the effect of the interven-
tion on our composite CMD and PrEP outcome at Weeks 4
and 12 with Poisson regression. To explore whether and why
the Youth Friendship Bench SA intervention may have worked
for some and not others, we analysed case study data from a
purposive sample of intervention participants with the largest
and smallest changes in their SRQ-20 scores (see Supplemen-
tary Case Studies).

We created median AIM, IAM and FIM scale scores (range:
1-4). We used Wilcoxon rank sum tests to compare median
scores by Week 12 PrEP adherence and CMD symptoms. All
analyses were conducted using R Core Team (2020).

858017 SUOWIWOD BAIEaID 3(edlidde ayy Aq peusenob ake sapiiie YO ‘S Josajn. 1oy Akl 8ul|uO A8|IA L0 (SUONIPUD-pUB-SWBIALI0D" AB|IM"A eI BUl|UO//ScY) SUOIPUOD PUe SULB | 8L 88S *[S5202/60/70] UO ARIqIT8UIIUO AB]IM ‘UoIeesay [e01ps Il Led LY Linos Aq Z£00. 28! l/200T 0T/10p/LI0o A8 | imAelq1jeuljuo//sdny wouy pepeojumod ‘6 ‘G202 ‘25928SLT


http://onlinelibrary.wiley.com/doi/10.1002/jia2.70037/full
https://doi.org/10.1002/jia2.70037

Velloza J et al. Journal of the International AIDS Society 2025, 28:e70037

http://onlinelibrary.wiley.com/doi/10.1002/jia2.70037/full | https://doi.org/10.1002/jia2.70037

Assessed for eligibility
(n = 222)

Excluded from randomization (n = 106)

Excluded for not meeting inclusion criteria (m = 93):
SRQ-20 Score < 7 (n = 44)
Active, unmanaged mental health disorder (n = 35)
Report of suicidal intent or self-harm (n = 7)

Enroliment

Age 26 or older (n=1)
Reactive or positive HIV test at enrollment (n = 1)
Other (n=5)

Declined to participate (n = 3)
Did not complete all enrollment procedures (n=10)

Randomized (n = 116) |

Intervention Arm
(n = 58)
Completed enrollment
surveys (n = 57)!

I

Week 2: n = 45

Week 4:n = 35

Follow-up Retention® |

Week 8: n = 37

Week 12: n= 36
I

Standard-of-care Arm
(n= 58)

Week 4: n = 41

Week 12: n = 44

Intent-to-treat Analysis (n=57)'

Per-protocol Analysis (n=35)
Anslysls Excluded from analysis: (n=22)*
Did not receive at least 4 YFB sessions (n = 20)
Missing urine POC test at Week 12 (n=2)

Intent-to-treat Analysis (n=58)

Per-protocol Analysis (n=44)
Excluded from analysis: (n=14)
Missing urine POC test at Week 12 (n=14)

Figure 1. Participant flowchart diagram for the CHOMA study.

2.11 | Ethics statement

The protocol was approved by ethics review boards at the
University of the Witwatersrand and UCSF. Participants pro-
vided written informed consent prior to participation.

3 | RESULTS

3.1 | Participant characteristics and retention

From April to October 2023, we enrolled 116 (52.3%) AGYW
(Figure 1). Fifty-eight (50%) were assigned to the Youth
Friendship Bench SA plus SOC; however, one intervention
participant did not complete enrolment procedures and was
immediately removed from the study (N = 115 participants).
At enrolment, the median SRQ-20 score was 9 ([interquar-
tile range] IQR = 7-10; Table 1). A total of 82 participants
newly initiated PrEP at enrolment, and 33 initiated PrEP prior
to enrolment. Of these 33 prior PrEP users, 24 (72.7%) had
been using PrEP for less than 1 month at enrolment, three
(9.1%) had been using PrEP for 1-3 months and six (18.2%)
had been using PrEP for >3 months.

Visit completion was 66% at Week 4 and 69% at Week 12,
and did not differ by arm (60.3% of intervention participants
attended the Week 4 visit vs. 70.7% of SOC, p = 0.24; 62.1%
of intervention participants attended the Week 12 visit vs.
75.9% of SOC, p = 0.11). Age (odds ratio [OR] = 0.81; 95%
confidence interval [95% Cl]: 0.64—0.99; p-value = 0.05) and
coping self-efficacy (OR = 1.09; 95% Cl: 1.01-1.19; p-value =
0.03) were associated with missed visits and included in impu-
tation models.

Of 57 intervention participants, 64.9% (N = 37) received
the “full dose,” defined as four or more sessions, three (5.3%)
attended three sessions, nine (15.8%) attended two sessions
and eight (14.0%) attended one counselling session (at enrol-
ment). Most intervention participants chose to have coun-
selling via phone at Weeks 2 (N = 37; 82.2%) and 8 (N = 30;
81.1%).

3.2 | Effectiveness outcomes

We included 115 participants in our ITT analyses. For our
per-protocol analyses (N = 79), intervention participants were
excluded due to not receiving the full dose (n = 20) or missing
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Table 1. Enrolment demographic, behavioural and mental health characteristics of CHOMA participants

N (%) or median (IQR)?

Intervention
N =57

Standard-of-care

N =58

Demographics
Age, years
Relationship status
Has romantic or sexual partner
Single, no partner
Highest level of education
Primary school, complete
Some secondary school, not complete
Secondary school, complete
Some college or university, not complete
College or university, complete
Currently in school
Primary occupation
Student
Unemployed
Employment with a steady salary
Employment without a steady salary
Parent caring for own children
Has a regular place to live
Living with®
Alone
Partner
Parents
Siblings
Roommates(s)
Mental health
SRQ-209 score
PHQ-9¢ score
Anxiety symptoms’
Positive post-traumatic stress screen®
Positive alcohol or drug use screen”
Previous mental health diagnosis!
Current treatment for mental health diagnosis'
Previous treatment for mental health diagnosis'
Ever experienced any physical, sexual or emotional gender-based violencel
Coping self-efficacy score”
Self-esteem score!
Sexual behaviour

21.0 (19.0-22.0)

45 (78.9%)
12 (21.1%)

1 (1.8%)
9 (15.8%)
26 (45.6%)

0 (35.1%)

1(1.8%)

6 (45.6%)

2
2

6 (45.6%)
5 (43.9%)
4 (7.0%)
0 (0.0%)
2 (3.5%)
57 (100.0%)

9.0 (8.0-10.0)
8.0 (5.0-12.0)
7.0 (5.0-11.0)
28 (49.1%)
9 (33.3%)
4 (7.0%)
© O%)
(1.
(

44 (77. 2%)

19.0 (16.0-23.0)
27.0 (24.0-31.0)

21.0 (20.0-23.0)

50 (86.2%)
8 (13.8%)

0 (0.0%)
8 (13.8%)
31 (53.4%)

5 (25.9%)

4 (6.9%)

9 (32.8%)

18 (31.0%)
29 (50.0%)
5 (8.6%)
2 (3.5%)
4 (6.9%)

58 (100.0%)

2 (3.5%)
5 (8.6%)
37 (63.8%)
32 (55.2%)
1(1.7%)

8.0 (7.0-10.0)
8.5 (6.3-11.0)
6.0 (4.3-10.0)
20 (34.5%)
23 (39.7%)
2 (3.5%)
1(1.72%)
4 (6.9%)
41 (70.7%)

18.0 (15.0-23.0)
27.0 (23.2-30.0)

Total sexual partners in the last month™ 1.0 (1.0-2.0) 1.0 (1.0=2.0)
Think sex partner has had sex with anyone else in the last month"
Yes 13 (22.8%) 4 (25.0%)
No 7 (12.3%) 9 (16.1%)
Don't know 34 (59.6%) 28 (50.0%)
N/A (no partner in the last month) 3 (5.3%) 5 (8.9%)
Number of vaginal sex in the last month® 2.0 (1.0-4.0) 3.0 (2.0-4.0)
(Continued)
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Table 1. (Continued)

N (%) or median (IQR)?
Intervention

Standard-of-care

N = 57° N =58
Condom use during vaginal sex in the past monthP
Never 10 (18.2%) 11 (19.3%)
Rarely 5(9.1%) 8 (14.0%)
Sometimes 18 (32.7%) 20 (35.1%)
Often 5 (9.1%) 5 (8.8%)
Always 12 (21.8%) 7 (12.3%)
N/A (no vaginal sex in the last month) 5 (9.1%) 6 (10.5%)
Had transactional sex in the last monthd 11 (19.3%) 11 (19.0%)

12.0 (11.0-15.0) 12.0 (10.0-13.0)

Abbreviations: CHOMA, “Combining HIV prevention Options with Mental health service delivery for Adolescents”; IQR, interquartile range;
PHQ-9, Patient Health Questionnaire 9-item; SRQ-20, Self-Reporting Questionnaire 20-item.

aData are presented as median (interquartile range) for continuous variables and frequency (percentage) for categorical variables.

bFifty-eight randomized to intervention but only 57 completed demographic information.

“Total is greater than 100%, as participants can endorse multiple categories.

dPossible range 0-20. A higher score indicates more depressive symptoms.

€Possible range 0-27. A higher score indicates more depressive symptoms.

fAnxiety symptoms assessed by Generalized Anxiety Disorder 7-item scale (GAD-7). Possible range 0-21. A higher score indicates more anxiety
symptoms.

8Post-traumatic stress assessed by Primary Care PTSD Screen for DSM (PC-PTSD) 4 item checklist. Positive screen if at least 3 items are
endorsed.

hAlcohol and drug use assessed by Cut Down, Annoyed, Guity, and Eye-opener survey (CAGE) 4 items. Positive screen if at least 2 items are
endorsed.

IMental health diagnoses include depression, anxiety, post-traumatic stress and/or alcohol or drug use disorder.

IQuestions based on World Health Organization screening tool.

kAssessed by Coping Self Efficacy (CSE) Scale. Possible range 0-39. A higher score indicates better coping self-efficacy.

IAssessed by Rosenburg Self-Esteem Scale. Possible range 10-40. A higher score indicates higher self-esteem.

MTwelve missing values.

"Two missing values.

°Seventeen missing values.

PThree missing values.

9Includes sex in exchange for food, clothes/accessories/cosmetics, cell phone, items for children or family, transport, own school or residence
fees, somewhere to stay or cash.

"Assessed by Sexual Relationship Power Scale. Possible range 4-16. A higher score indicates higher sexual relationship power. Question was
only asked to those who reported having at least one current sexual or romantic partner in the prior month. Data were available for n = 91

Sexual relationship power score”

participants.

PrEP adherence and/or CMD symptom assessment (n = 2),
and 14 SOC participants were excluded due to missing PrEP
and/or CMD data.

3.2.1 | CMD symptom reduction

CMD symptoms reduced significantly in the cohort over time
(Figure 2A and Figure S1). At Week 12, 22.8% of 57 inter-
vention participants had SRQ-20 scores >7, compared with
25.9% of 58 in the SOC (relative risk [RR] = 1.00; 95%
Cl: 0.71-1.42; p-value = 0.99; Table 2). Results were similar
when per-protocol analysis was performed (RR = 0.95; 95%
Cl: 0.68-1.33; p-value = 0.78; Table 2). The Supplementary
Case Studies provide narrative results to add context to these
quantitative findings.

At Week 4, 36.8% of 57 participants in the intervention
arm had SRQ-20 scores >7 compared with 36.2% of 58 in the
SOC (RR = 0.81; 95% Cl: 0.50-1.29; p-value = 0.37; Table 2).

We also did not detect significant effects of the intervention
in our per-protocol (Table 2) or secondary analyses of change
in continuous mental health scale scores (Tables S1-S3).

In multivariable Poisson regression models, only the PHQ-
9 score was associated with reduced CMD symptoms in
the multivariable model (adjusted RR [aRR] = 0.95; 95% ClI:
0.91-1.00; p-value = 0.04). We provided referrals for addi-
tional CMD services to 39 participants in the SOC arm and
27 participants in the intervention arm.

3.2.2 | PrEP adherence

PrEP adherence remained stable over follow-up in the cohort,
with TFV detected in urine samples among 47.0% (N = 54) of
participants at Week 4 and 44.3% (N = 51) of participants at
Week 12 (Figure 2B).

At Week 12, 38.6% of 57 participants in the intervention
arm had a positive urine assay (TFV was detected), compared
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Figure 2. Alluvial plots depicting changes in SRQ-20 scores and PrEP adherence throughout study period, overall and by arm (N = 115).
PrEP, pre-exposure prophylaxis; SRQ-20, Self-Reporting Questionnaire 20-item.

with 50.0% of 58 in the SOC (relative risk [RR] = 0.88; 95%
Cl: 0.64—-1.22; p-value = 0.44; Table 3). At Week 4, 50.9% of
57 participants in the intervention arm had a positive assay
compared with 43.1% of 58 in the SOC, indicating a signifi-
cant effect of our intervention on short-term PrEP adherence
through 4 weeks (RR = 1.40; 95% Cl: 1.03-1.89; p-value =
0.03; Table 3). We did not identify any significant associations
between demographic, mental health, and behavioural factors
and PrEP adherence at Week 12 in multivariable models.

3.2.3 | Composite CMD symptom reduction and PrEP
adherence outcome

At Week 12, 34.3% (N = 12/35) of participants in the inter-
vention arm and 47.7% (N = 21/44) of participants in the
SOC demonstrated a reduction in CMD symptoms and a pos-
itive TFV urine assay; this composite outcome was not differ-
ent between arms (RR = 0.70; 95% Cl: 0.40-1.22; p-value =
0.21).

3.3 | Implementation outcomes

Acceptability, appropriateness and feasibility scores were high
among intervention participants at Week 12 (N = 35; Table 4).
Over 90% of participants “strongly agreed” or “agreed”
with all acceptability, appropriateness and feasibility state-
ments. The median acceptability, appropriateness and feasibil-

ity scores were 3.50, 3.75 and 3.25, respectively. We found
higher acceptability and feasibility scores for those with a pos-
itive urine TFV assay (median AIM and FIM scores of 3.75
each) than those with a negative result (median AIM and FIM
scores of 3.25 and 3.00, respectively; p-value = 0.04 for AIM
and 0.05 for FIM comparison). There was no difference in
IAM score by PrEP adherence or in comparisons of all three
scores and CMD symptom reduction.

3.4 | Adverse events

Two SAEs were reported (neither related to the study).
One intervention participant accidentally ingested rat poison
(reported that she thought the poison was food). An SOC par-
ticipant deliberately self-harmed and was treated with hospital
management and medications.

4 | DISCUSSION

In this pilot effectiveness-implementation study of the
Youth Friendship Bench SA intervention in Johannes-
burg, CMD symptom reduction and PrEP adherence did
not differ between our intervention and SOC arms at
Week 12. We found a significant decrease in CMD symp-
toms in the cohort of AGYW, which may be due to more
systematic implementation of SOC procedures than in
real-world settings. PrEP adherence was higher among
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Table 4. Acceptability, appropriateness and feasibility of the Youth Friendship Bench SA intervention (among intervention partic-

ipants only; N = 35)

Strongly Strongly Median score
Item agree Agree Disagree disagree (IQR)
Acceptability®
| approve of the Youth Friendship Bench SA 21 (60.0%) 13 (37.1%) 1 (2.9%) 0 (0.0%) 3.50 (3.0-4.0)
The Youth Friendship Bench SA is appealing to 14 (40.0%) 19 (54.3%) 2 (5.7%) 0 (0.0%)
me
I like the Youth Friendship Bench SA 19 (54.3%) 14 (40.0%) 2 (5.7%) 0 (0.0%)
counselling sessions
| welcome the Youth Friendship Bench SA 19 (54.3%) 13 (37.1%) 3 (8.6%) 0 (0.0%)
counselling sessions
Appropriateness®
The Youth Friendship Bench SA seems fitting 20 (57.1%) 15 (42.9%) 0 (0.0%) 0 (0.0%) 3.75 (3.25-4.0)
for this clinic
The Youth Friendship Bench SA seems suitable 22 (62.9%) 13 (37.1%) 0 (0.0%) 0 (0.0%)
for this clinic
The Youth Friendship Bench SA seems 22 (62.9%) 12 (34.3%) 1 (2.9%) 0 (0.0%)
applicable to the needs of young women
The Youth Friendship Bench SA seems like a 23 (65.7%) 12 (34.3%) 0 (0.0%) 0 (0.0%)
good match for the mental health needs of
young women
Feasibility©
The Youth Friendship Bench SA seems 14 (40.0%) 19 (54.3%) 2 (5.7%) 0 (0.0%) 3.25 (3.0-4.0)
implementable
The Youth Friendship Bench SA seems possible 15 (42.9%) 20 (57.1%) 0 (0.0%) 0 (0.0%)
for this clinic
The Youth Friendship Bench SA seems doable 15 (42.9%) 17 (48.6%) 3 (8.6%) 0 (0.0%)
for this clinic
The Youth Friendship Bench SA seems easy to 17 (48.6%) 15 (42.9%) 2 (5.7%) 1 (2.9%)

deliver to young women in PrEP settings

Abbreviation: IQR, interquartile range.

@Acceptability measured using the 4-item Acceptability of Intervention Measure (AIM).
bAppropriateness measured using the 4-item Intervention Appropriateness Measure (IAM).
CFeasibility measured using the 4-item Feasibility of Intervention Measure (FIM).

intervention than SOC participants at Week 4, suggesting
a possible short-term effect of problem-solving counselling
on PrEP pill-taking. PrEP adherence remained modestly high
over time. The Youth Friendship Bench SA integrated with
PrEP delivery was acceptable, feasible and appropriate.

While other studies have integrated mental health
approaches with HIV testing and treatment interventions
[47], ours is one of the first to incorporate CMD screening
and evidence-based psychotherapy within PrEP delivery.
Several studies delivering problem-solving and mindfulness
counselling with HIV treatment in African settings have
reported improvements in mental health symptoms, although
these studies generally had short follow-up times and some
lacked a control group [48-52]. Findings on HIV outcomes
from these studies were either mixed or not reported
[48-52]. Only one integrated intervention found significant
impacts on reduced depressive symptoms and improved HIV
treatment adherence [53]; the effectiveness of integrated

interventions on both mental health and HIV outcomes has
generally not been demonstrated [54].

Hybrid effectiveness-implementation approaches offer a
method to explore clinical effectiveness of integrated pack-
ages alongside early implementation outcomes. The imple-
mentation outcomes may drive participants’ receipt of these
interventions, willingness to meaningfully engage and health
system factors that influence intervention success [20, 55,
56]. Two pilot effectiveness-implementation trials incorporat-
ing PST (based off the Friendship Bench) with HIV treatment
among adults in Zimbabwe and Malawi reported high accept-
ability, appropriateness and feasibility, and signals of improve-
ments in CMD and HIV care outcomes, showing promise
of PST when implemented well [25, 57]. While our find-
ings add to this literature on integrated CMD and HIV ser-
vices, AGYWSs’ motivations for HIV prevention may be differ-
ent than for treatment and there may be unique challenges
to sustaining prevention behaviours in the context of more
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pressing psychosocial issues (e.g. it may be difficult to pri-
oritize PrEP and clinic appointments for refills while feeling
otherwise healthy and facing competing social or economic
needs).

We did not find a difference in CMD and PrEP out-
comes by arm, which could indicate a lack of effectiveness
of our intervention. A high proportion of our sample had a
positive screen for post-traumatic stress and GBV, but the
Friendship Bench may not have been the optimal interven-
tion approach for AGYW with high exposure to sexual trauma
and related anxiety. A Friendship Bench trial in Zimbabwe
found that individuals with co-morbid anxiety were more likely
to have persistent CMD symptoms after receiving the inter-
vention, and problem-solving is limited among individuals with
trauma histories [58, 59]. AGYW face a myriad of individual-,
interpersonal- and structural-level challenges to mental health
and PrEP adherence. While we hypothesized that our Youth
Friendship Bench SA intervention could help a population with
mild-to-moderate CMD symptoms problem solve around chal-
lenges within their control and improve coping behaviours
around challenges outside of their control, our findings sug-
gest that individual-level counselling is likely insufficient to
address their needs.

Our study offered encouraging results around CMD symp-
toms and PrEP adherence in the overall cohort. We imple-
mented the SOC with trained lay counsellors, culturally appro-
priate instruments and warm handoffs to referrals. This was
likely an enhancement over SOC, as it is conducted in pub-
lic facilities and could explain why we saw CMD symp-
toms decline over time. Our findings suggest that, for many
AGYW, SOC mental health services can effectively improve
CMD symptoms when done routinely and in a youth-friendly
way. PrEP adherence remained high in both arms, possibly
because the urine assay with motivational counselling assisted
AGYW in taking pills regularly. Several other studies have
also reported high, sustained levels of PrEP adherence among
women who receive feedback from the urine assay [42, 60,
61].

Strengths included our hybrid effectiveness-implementation
design. We collected general (e.g. SRQ-20) and disease-
specific (e.g. PHQ-9) CMD measures. PrEP adherence was
assessed via a urine TFV assay, which allowed for accurate,
point-of-care assessment of recent pill-taking. We offered
intervention participants the option to conduct their Week 2
and 8 counselling via phone, which may have prevented fur-
ther retention drop-offs and offers an example of a hybrid in-
person/remote counselling model for AGYW.

This study also had several limitations. It was a pilot with
a small sample and retention challenges (although retaining
nearly 70% of participants was promising for AGYW with HIV
risk compounded by CMD symptoms). Retention was lower in
the intervention than in the SOC arm (albeit not significantly),
which could indicate that participants struggled to return for
scheduled sessions in the face of other challenges. We col-
lected baseline survey data after randomization, which led to
one participant being randomized to the intervention but not
completing enrolment visit procedures. We reviewed record-
ings from a subset of counselling sessions to check fidelity
to the counselling manual and support counsellors, but did
not formally assess the quality of or fidelity to intervention

10

delivery for in-person or telephonic sessions. We did not col-
lect data on PrEP adherence at enrolment because the major-
ity of participants newly initiated PrEP; however, our PrEP
analyses may be biased if baseline adherence differed by arm
among participants who had been using PrEP prior to enrol-
ment. While we offered referrals for additional CMD services
to all participants, we did not track uptake of referral services.
Finally, our results may not be generalizable in contexts where
other social and structural factors drive HIV and CMD risk.

5 | CONCLUSIONS

Reduction in CMD symptoms and objective PrEP adher-
ence did not differ significantly among AGYW between SOC
and intervention arms in a pilot trial when a PST interven-
tion was used. There are several lessons learned from this
study to inform integrated mental health and PrEP interven-
tions. CMD symptom reductions and PrEP adherence esti-
mates in the overall cohort are encouraging and suggest that
‘enhanced” SOC delivery with screening, warm handoffs and
PrEP counselling with biomarker data may address mental
health and PrEP adherence challenges for most AGYW. The
Youth Friendship Bench SA may be appropriate for some
individual- and interpersonal-level problems, but is likely insuf-
ficient to address structural challenges and was not developed
to combat severe CMD or PTSD symptoms. Multi-level inter-
ventions that address structural factors, alongside long-acting
PrEP products, may be necessary to meaningfully improve
mental health and HIV prevention for some AGYW. Future
research is needed to evaluate optimal approaches to inte-
grate mental health and PrEP interventions for AGYW in
resource-constrained settings.
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SUPPORTING INFORMATION

Additional information may be found under the Supporting
Information tab for this article:

Figure S1: Mean SRQ-20 score over study period, by study
arm (N =79)

Table S1: PHQ-9 score at Week 12 by randomized arm (N =
79)

Table S2: GAD-7 score at Week 12 by randomized arm (N =
79)

Table S$3: PC-PTSD at Week 12 by randomized arm (N = 79)
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