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Abstract

During the transition from pediatric to adult based care for adolescents with HIV, retention in care
is commonly lower than for younger adolescents/children or older adults not transitioning. We
describe the results of a pilot, type 3 hybrid, randomized clinical trial of a mobile phone-based
intervention, INTSHA: Interactive Transition Support for Adolescents Living with HIV, compared
to standard of care. INTSHA uses encrypted, closed group chats delivered via WhatsApp to

SCorresponding Author: Brian C. Zanoni, MD, MPH, 2015 Upper Gate Drive NE, Atlanta, GA 30322, bzanoni@emory.edu.
Author’s Contributions:

Dr. Zanoni conceptualized and designed the study, performed the literature review, assisted with the analysis, drafted the initial
manuscript, reviewed, and revised the manuscript and approved the final manuscript as submitted.

Ms. Sibaya coordinated the intervention, performed the data collection, contributed to the drafting of the manuscript, critically
reviewed the manuscript, and approved the final manuscript as submitted.

Mr. Musinguzi conducted the data analysis, critically reviewed the manuscript, and approved the final manuscript as submitted.

Mr. Gethers conducted the data analysis, critically reviewed the manuscript, and approved the final manuscript as submitted.

Dr. Archary assisted with the conceptualization and design of the study, contributed to the data collection, and critically reviewed the
manuscript, and approved the final manuscript as submitted.

Dr. Goldstein assisted analysis of formative work, assisted in the creation of the intervention, critically reviewed the manuscript, and
approved the final manuscript as written.

Ms. Bergam assisted analysis of formative work, assisted in the creation of the intervention, critically reviewed the manuscript, and
approved the final manuscript as written.

Dr. Psaros assisted with the conceptualization and design of the study, assisted in the analysis of formative work, contributed to the
data collection, and critically reviewed the manuscript, and approved the final manuscript as submitted.

Dr. Marconi assisted with the conceptualization and design of the study, contributed to the analysis plan, reviewed and revised the
manuscript, and approved the final manuscript as submitted.

Dr. Haberer assisted with the conceptualization and design of the study, contributed to the analysis plan, reviewed and revised the
manuscript, and approved the final manuscript as submitted.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Zanoni et al. Page 2

provide peer support and improve communication between adolescents with HIV, their caregivers,
and healthcare providers during transition from pediatric to adult care. We randomized 80 South
African adolescents with perinatally-acquired HIV who were aware of their HIV status and aged
between 15 to 19 years to receive either the INTSHA intervention (n=40) or standard of care
(n=40). We measured acceptability (Acceptability of Intervention Measure [AIM]) and feasibility
(enrollment, participation, Feasibility of Intervention Measure [FIM]) of the intervention as
primary outcomes with goal thresholds of =280%. Although not powered for effectiveness, we
evaluated impact on retention in care (missed clinic visits and/or late pharmacy refills) and viral
suppression (viral load <200 copies/ml) after completion of the intervention and at least six
months after randomization as secondary endpoints. We performed bivariable and multivariable
analyses using logistic regression models to assess the effect of the INTSHA intervention
compared to standard of care. Among the adolescents randomized to the INTSHA intervention
(n=40), the median AIM was 4.1/5.0 (82%). Participation was variable, and median FIM was
3.9/5.0 (78%). Comparing adolescents randomized to INTSHA versus standard of care, we found
no difference in retention in care (39/40 [98%] vs 35/40 [88%]; OR 5.6 [95%CI 0.6-50.0;
p=0.20]) or in viral suppression (29/40 [73%] vs 33/40 [83%]; OR 0.6 [95%CI 0.2-1.6; p=0.42)].
Among adolescents randomized to the INTSHA intervention who attended three or more sessions,
retention in care was 100% at 6 months. INTSHA is an acceptable and largely feasible mHealth
intervention for adolescents with HIV and transitioning to adult care in South Africa. Although
not statistically significant, the increase in retention in care is promising. Further study in a larger
population is warranted.

Keywords

mHealth; HIV transition support; South Africa; adolescent; SDG 3: Good health and well-being;
SDG 4: Quality education

Introduction

With an estimated 320,000 adolescents with perinatally-acquired HIV (APHIV), South
Africa has the largest burden of APHIV in the world. (HIV/AIDS, 2020) Survivors of
perinatally acquired HIV are now reaching adolescence and beyond, yet adolescents are
often poorly prepared for transition from pediatric to adult services (2019 ART Clinical
Guidelines for the Management of HIV in Adults, Pregnancy, Adolescents, Children,
Infants, and Neonates, 2019; Zanoni, Archary, Sibaya, Musinguzi, & Haberer, 2020).
Stigma, disclosure, and growth/developmental delay can affect ALPHIV which may require
interventions different from adolescents with non-perinatally-acquired HIV. (Pearlstein et
al., 2014; Sherr, Cluver, Toska, & He, 2018) In many settings, APHIV transition to adult
care at variable ages and developmental stages, without necessary preparation or support
through the process (Kung et al., 2016). Outcomes among adolescents transitioning from
pediatric to adult care are often worse than those remaining in pediatric care or those
initiating treatment in adult care as older adolescents (Fish, Judd, Jungmann, O’Leary, &
Foster, 2014; Weijsenfeld et al., 2016; Zanoni et al., 2020). In South Africa, adolescents
transitioning to adult care have shown lower viral suppression rates than those remaining
in the pediatric clinic (Zanoni et al., 2020) and less than 25% of adolescents successfully
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transition to adult care while remaining retained in care and virally suppressed (Zanoni,
Archary, et al., 2021b). Effective interventions are clearly needed to improve clinical
outcomes in this highly vulnerable population, particularly in older adolescents transferring
clinical care (Goldstein et al., 2022).

Medical care during adolescence is typically complicated by increased generalized risk-
taking behavior, as well as decreased caregiver involvement, which occur during a time of
rapid physical, emotional, and cognitive development (American Academy of, American
Academy of Family, & American College of Physicians-American Society of Internal,
2002; Freed & Hudson, 2006; Mellins, Brackis-Cott, Dolezal, & Abrams, 2006; Vreeman,
Scanlon, McHenry, & Nyandiko, 2015). When adolescents transition to adult care, they
often do not receive the coordinated services that they received under pediatric care, which
could help address these challenges (Wiener, Kohrt, Battles, & Pao, 2011). Qualitative
studies with adolescents and clinicians from sub-Saharan Africa suggest that peer support,
collaboration with health providers, and communication between adult and pediatric
providers might assist in transition to adult services (Kung et al., 2016; Pettitt, Greifinger,
Phelps, & Bowsky, 2013; Zanoni, Sibaya, Cairns, & Haberer, 2018).

The use of mobile phones among adolescents in South Africa is growing rapidly and offers
an excellent opportunity to deliver a social support intervention (Smailhodzic, Hooijsma,
Boonstra, & Langley, 2016). In 2018, 95% of South Africans had access to a maobile phone
(Silver, 2019). Social media interventions delivered through mobile phones have been shown
to support change across several modifiable factors, such as relationships, social support,
and knowledge, in other contexts. A meta-analysis found that social support was the most
common reason for patients to use social media for health purposes (Smailhodzic et al.,
2016). Social media has also been used to improve the relationship between caregivers and
patients when switching caregivers, a major barrier to transition for ALHIV in South Africa
(Rupert et al., 2014; Wicks et al., 2010). Although results vary in different settings, another
meta-analysis showed overall improved adherence and viral suppression among adults with
HIV using social media-based health services technology (Mills et al., 2014). Currently,
there is a lack of mHealth (mobile health using digital mobile technology) interventions
that that have shown improvement in outcomes for adolescents with HIV during transition
to adult care globally, including low to middle income countries (LMICs) (Goldstein et al.,
2022).

INTSHA (Interactive Transition Support for Adolescents with HIV [isiZulu for ‘youth’]) is
an mHealth intervention developed in South Africa using participant-centered design with
input from South African adolescents, caregivers, and healthcare providers. Based on the
Socioecological Model for Adolescent Readiness for Transition (SMART), the Right to Care
Flipster (US Agency for International Development [USAID] supported adolescent support
group curriculum), and GOTTRANSITION (US Department of Health and Human Services
supported transition toolkit), the intervention was delivered through facilitated discussions
using closed WhatsApp Chat groups (Zanoni et al., 2022).
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We conducted a pilot randomized clinical trial (NCT03624413) of the INTSHA intervention
compared to standard of care evaluating acceptability, feasibility, and preliminary
effectiveness on retention in care and viral suppression among APHIV in South Africa.

Methods:

Participant Selection, Enroliment, and Randomization:

The study was conducted in KwaZulu-Natal, South Africa. APHIV between the ages of

15 and 19 years from KwaMashu Poly Clinic who had not transitioned to adult care were
offered enrollment during their routine outpatient appointments in pediatric care if they were
on ART for at least 6 months and were fully aware of their HIV status. Enrollment occurred
between April 2021 and January 2022. Participants were randomized (1:1) to receive the
INTSHA intervention delivered via WhatsApp closed chat groups vs. standard of care.
Randomization was performed using sealed envelopes containing study assignments. The
research team was blinded to the contents of the envelopes which were created using block
randomization by a computer-generated random number sequence then filled and sealed by
non-research staff.

Participant Consent:

All participants under the age of 18 years provided written assent to participate. Written
informed consent from caregivers was obtained for adolescents less than 18 years old.
Adolescents 18 years old or older provided their own written consent. Assent and/or consent
forms were offered in both English and isiZulu.

INTSHA Intervention:

We created INTSHA using a participant-centered approach in formative interviews with
South African adolescents, caregivers, and healthcare providers, as described elsewhere
(Zanoni et al., 2022). Participants randomized to the intervention group received the
INTSHA intervention consisting of 10 modules delivered weekly through closed, encrypted
and password-protected WhatsApp chat groups. Modules contained topics including: 1.
online security; 2. HIV disclosure; 3. drug and substance abuse; 4. sexual and reproductive
health; 5. gender roles and sexuality; 6. stigma; 7. HIVV knowledge and healthcare
navigation; 8. ART adherence and HIV resistance; 9. healthy relationships; and 10.

career planning and future goals. These closed chat groups were facilitated by a research
coordinator and included standardized text messages, images, and videos discussing each
topic. Password-protected, closed group chats consisted of mixed genders and up to ten
APHIV. Adolescents had access to the chat group outside of scheduled sessions to check
in with group members, review content of the sessions, comment, or ask additional
questions. Adolescents also had the opportunity to ask health-related questions to healthcare
providers at the clinic via WhatsApp through separate, private messages. All discussions
were monitored by clinical doctors trained in pediatric HIV for accuracy and clarity and

to troubleshoot any concerns. To ensure access to mobile data during scheduled chats,

1 gigabyte of data was loaded onto each participants phones prior to scheduled chat
discussions. The ten session intervention groups were conducted between July 2021 and
December 2022.
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Caregivers of adolescent participants were offered participation in separate closed,
encrypted, and password- protected WhatsApp chat groups with weekly topics mirroring
the adolescent topics to facilitate subsequent in person discussions between adolescents and
their caregivers. Adolescents and caregivers did not attend the same WhatsApp chat groups.

Standard of Care:

Primary and

Procedures:

Participants in the standard of care arm continued usual care at KwaMashu Poly Clinic.
Adolescents typically transition to adult care after the age of 15 if they are aware of

their HIV status and taking a fixed drug combination antiretroviral therapy (ART). Viral
suppression is not a criterion for transition. Newly diagnosed adolescents older than 15
years typically initiate ART in adult clinics. In the adult clinic, adolescents are seen together
with adults in the general clinic that also attends to patients with other chronic illnesses.
Young adults with perinatally-acquired HIV and behaviorally-acquired HIV are seen in the
same clinic. Participants have a visit with a healthcare provider every 3 months and collect
medication monthly at an on-site pharmacy. Viral load monitoring occurs annually after the
first 6 months on ART.

Secondary Outcomes:

As primary outcomes, we determined acceptability by the Acceptability of Implementation
Measure (AIM) and feasibility by enrollment, participation, and the Feasibility of
Implementation Measure (FIM) (Weiner et al., 2017). Both AIM and FIM are validated four
question, five-point Likert-scale questionnaires with a range of 4 — 25. We used a threshold
of 80% (median score of 4 out of 5 per question) to indicate acceptability and feasibility.

Although not powered to detect a difference in secondary outcomes, we also measured
retention in care (i.e., pharmacy refill <7 days from scheduled date and no missed clinic
appointments in the 6-month period after randomization) and viral suppression (i.e., viral
load <200 copies/ml 6 months after randomization). We did not have resources to determine
baseline or 6-month HIV resistance. To determine engagement with the intervention, we
considered active participation in the intervention if participants responded to three or more
text messages during each session. We also explored other factors influencing adolescent
engagement in care (Zanoni, Archary, et al., 2021a; Zanoni et al., 2018) including adolescent
peer support (Child and Adolescent Social Support Scale) (Kerres Malecki & Kilpatrick
Demary, 2002), self-esteem (Rosenberg Scale) (Rosenberg, 2015), depression (PHQ-9)
(Kroenke, Spitzer, & Williams, 2001), stigma (Internalized AIDS Stigma Scale) (Kalichman
et al., 2009), connection to clinic (Working Alliance Inventory) (Horvath & Greenberg,
1989), and transition readiness (HIV Adolescent Readiness for Transition Scale [HARTS])
(Zanoni, Archary, Sibaya, et al., 2021). We performed an intention-to-treat analysis and
followed the CONSORT guidelines in reporting.

During visit one, we collected baseline demographic and health data via chart review

and administered baseline questionnaires; viral load assessments were performed on all
participants. Demographic and health data included age, sex at birth, age at diagnosis,
history of opportunistic infections, length of time on ART, ART regimen, pre-initiation CD4,
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clinic visits, and pharmacy refill information. The second research visit took place during
the latter of either 6 months after randomization or after completion of all 10 modules.
During the second research visit, all participants completed follow-up questionnaires and
had a viral load assessment. Participants randomized to the intervention arm also evaluated
acceptability, feasibility, provided feedback and rationale for decreased participation of the
INTSHA intervention after study exit. Additional data on vital status and location of care
services was obtained through an existing patient tracker program.

We examined the differences between the baseline characteristics of the control and INTSHA
groups using independent sample t-tests and chi-square tests. Between-group changes in
patient-reported outcomes were tested with independent sample t-tests. Acceptability and
feasibility were determined by the median question score from the AIM and FIM measures
with a threshold of 4.0/5.0 (80%) as acceptable and feasible. Active participation in the
sessions was determined by responses to chats at the beginning and during the scheduled
sessions. Participants who only responded after the session was complete or did not respond
during the sessions were not considered active participants. We used bivariable logistic
regression models to assess the effect of the INTSHA intervention compared to standard of
care on retention in care and viral suppression, including the following potential covariates:
age at ART initiation, sex assigned at birth (all participants were cis gendered), school
attendance, drug use, alcohol use, social support, self-esteem, connection to clinical staff,
and transition readiness. We then performed a multivariable analysis using multivariable
logistic regression with Huber-White robust standard errors and covariates with a p-value of
<0.2 on bivariate analysis. In the multivariable regression, we also assessed for interaction
terms among the covariates and retained any interaction terms whose p-value was <0.05. In
the multivariable analysis, we also evaluated attendance in the number of INTSHA sessions
to estimate the dose response. Statistical analyses were performed with IBM SPSS Statistics
(\Version 29.0.0.0).

Ethics Statement:

Results:

Biomedical Research Ethics Counsel of the University of KwaZulu-Natal, KwaZulu-Natal
Department of Health, Partners Healthcare/MassGeneral Brigham Research Ethics Board,
and the Emory University Institutional Review Board approved this protocol.

We screened 85 adolescents to participate in the study with 80 (94%) who agreed to enroll
as indicated in Figure 1. Eighty adolescents with HIV in South Africa were randomized

to receive the INTSHA intervention (n=40) or continue standard of care (n=40). Baseline
characteristics are shown in Table 1. At baseline, all participants were considered retained
in care and 80% were virally suppressed to <200 copies/ml. All participants transitioned to
adult care during the study period.
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Acceptability / Feasibility:

For participants randomized to the INTSHA intervention, the median acceptability score was
4.1/5.0 (82%) based on the AIM questionnaire, and feasibility was 3.9/5.0 (78%) based on
the FIM. Attendance and participation in the intervention was variable. Of the adolescents
randomized to the INTSHA intervention, 15 (38%) participants attended and were active
contributing participants in 8 to 10 sessions; 9 participated in 5 to 7 (23%) sessions; 15
participants (38%) attended fewer than 5 sessions including 2 (5%) who only participated in
the introductory session. Reasons for decreased participation included an inability to attend
at the scheduled time of the chat, power outages or poor internet connection, an inability

to use a shared phone during the scheduled chat, lost or stolen phone, timing of chats
overlapped with school or extracurricular activities.

Preliminary Effectiveness:

We calculated preliminary effectiveness of the INTSHA intervention on retention in care
and viral suppression six months after randomization. We found no statistical difference

in retention in care among participants randomized to the INTSHA intervention compared
to the control group (n=39 [98%] vs n=35 [88%]; OR 5.6 [95%CI 0.6 — 50.0; p=0.20]),
Table 2. Among adolescents attending 3 or more INTSHA sessions (n=30 [75%]) retention
in care was 100%. Retention in care increased by 60% for each session attended. There was
no statistical difference in viral suppression among adolescents randomized to the INTSHA
intervention compared to the control (n=29 [73%] vs n=33 [83%]; OR 0.6 (95%CI 0.2
—1.6; p=0.42)], Table 2. Among adolescents attending 3 or more INnTSHA sessions viral
suppression was 83% (n=25).

Exploratory Outcomes:

No significant differences were seen in peer support, depression, self-esteem, drug or
alcohol use, school attendance, connection to clinical staff, stigma, or transition readiness in
the INTSHA group compared to standard of care as indicated in Table 3. In bivariate logistic
regression, there were no significant associations with retention in care, while younger

age (OR 0.6, 95% CI 0.4 — 0.98; p=0.04), baseline viral suppression (OR 11.7, 95% CI

3.3 -40.9; p<0.001), and not missing school (OR 0.7, 95% CI1 0.4 — 0.97; p=0.04) were
associated with viral suppression as indicated in Table 4. In multivariable logistic regression,
we found no significant associations with retention in care, while baseline viral suppression
was associated with six-month viral suppression (aOR 9.1, 95% CI 2.4 — 34.2; p=0.001),
Table 5.

Discussion:

Interest in the INTSHA intervention was evident by the high (94%) enroliment rate.
Participants in the INTSHA group also reported a high degree of acceptability (82%).
Although the INTSHA intervention was highly acceptable to adolescents in the study, full
participation in the intervention was lower than anticipated. The median feasibility score
of 78% fell below our threshold of 80%. Of the adolescents randomized to the INTSHA
intervention, active participation (where participant sent and responded to messages during
the scheduled session) in at least 50% of the sessions was only 60%. Despite high levels of
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interest and acceptability of the intervention, technical difficulties including power outages,
poor internet connection, and use of shared phones contributed to decreased participation
in the intervention. Our study provided sufficient cellular data to participate in scheduled
group chats; however, socioeconomic pressure from costs of mobile phones and data

plans outside of the research environment can be prohibitive for younger adolescents,
particularly in LMICs, to consistently engage in mHealth interventions. The practice of
sharing phones can reduce associated costs, but privacy, confidentiality, and regular access
may be compromised. (Akinfaderin-Agarau, Chirtau, Ekponimo, & Power, 2012) We were
able to use password protected chats within WhatsApp to overcome these barriers, which
favors continued exploration of mHealth interventions. Participation in INTSHA among
adolescents and caregivers also varied due to difficulty scheduling chat times that worked
for all participants in an assigned closed group. Busy schedules and competing interests
with extracurricular activities limited availability of participants to all participate at the
same time. It is possible that the use of chatbots or artificial intelligence (Al) could
mitigate scheduling conflicts but may reduce the benefits of direct peer interactions. These
findings highlight the real-world challenges associated with evaluating applicability of
mHealth interventions in different settings. Despite these logistical barriers, in this small
pilot, INTSHA still showed potential effectiveness in improving retention in care. Larger
studies evaluating the real-world uptake, effectiveness, and cost of mHealth interventions are
required if they are going to be utilized and sustained for meaningful impact. (Feroz, Ali,
Khoja, Asad, & Saleem, 2021)

In participants randomized to the INTSHA intervention, retention in care was 10% higher
compared participants randomized to standard of care although this difference was not
statistically significant. Retention in care appeared to increase with increased participation in
the INTSHA intervention with a 60% increase in retention in care for each session attended
and 100% retention with 3 or more sessions attended. This is one of the first mHealth
interventions showing potentially positive outcomes among ALHIV who are transitioning to
adult care. (Goldstein et al., 2022) Historically, APHIV have poor retention in care and viral
suppression during transitioning from pediatric to adult care; (Zanoni et al., 2020; Zanoni,
Sibaya, Cairns, Lammert, & Haberer, 2017) however, retention in care in the INTSHA
intervention group was 98% with viral suppression rate of 73%. Despite the uptake of social
media and mHealth interventions addressing gaps in HIV continuum of care in LMICs, no
prior interventions addressed transition to adult care. (Goldstein et al., 2022) The INTSHA
intervention incorporates easy to use existing technology that fills this gap.

To our knowledge, only one other ongoing study is using mHealth to support transition from
pediatric to adult care for adolescents and young adults with HIV. Specifically, Hussen, et
al. are evaluating a novel smart-phone app, iTransition, based on Social Cognitive Theory to
support ALHIV in the United States. (Tanner et al., 2021) Our study adds to the literature
given that development, evaluation, and implementation of effective and accessible mHealth
interventions are needed to improve healthcare transition outcomes for adolescents living
with perinatally-acquired HIV in LMICs where most youth with perinatally-acquired HIV
reside. Differences in internet and mobile phone use and access in LMICs may complicate
the feasibility of mHealth interventions on large scales; moreover, desired features and
acceptability may be influenced by different cultures and settings.
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Mobile phone ownership by adolescents and participation in mHealth interventions have
increased in recent years, especially in LMICs. (Smailhodzic et al., 2016) mHealth is

a particularly promising strategy for interventions targeting adolescents who are often

avid adopters of technology. Although mHealth technology can address several of the
modifiable barriers to transition care highlighted by the Socioecological Model for
Adolescent Readiness for Transition (SMART), other practical barriers remain. Structural
barriers including power outages, limited internet access, and expense of data may limit
the feasibility of mHealth interventions in certain areas. Few mHealth interventions have
shown efficacy in health-related outcomes while continuing to engage adolescents in LMIC
highlighting the challenge of affecting behavioral change among adolescents. (Goldstein et
al., 2022)

Our study also found improved viral suppression for younger adolescents and those who
missed less school. Prior studies have found that reducing school absenteeism can affect
retention in care among adolescents with HIV. (Zanoni et al., 2018; Zanoni et al., 2017)
Adolescent-friendly services often include expanded weekend or after-school options which
can improve engagement in care (Zanoni et al., 2017) (Zanoni et al., 2018). Future
interventions should focus on initiatives to limit interference with school and improve school
attendance which could affect important clinical outcomes.

Although the INTSHA intervention was designed to improve retention in care and viral
suppression through mediation of peer and parental support, connection to clinical staff,
self-esteem, and transition readiness, we found no difference in the intervention and
standard of care in any of these parameters. However, this pilot study was powered on
acceptability and feasibility and not retention in care, viral suppression, or exploratory
outcomes. A qualitative analysis exploring these issues based on in-depth exit interviews
will be published separately.

This study has several limitations. We found no difference in viral suppression six months
after randomization in the intervention or standard of care groups. In this pilot study, we did
not assess for HIV resistance at baseline and did not directly measure adherence to ART.
An ongoing study is evaluating long-term outcomes at 12 months after randomization and is
evaluating HIV resistance and ART adherence through tenofovir diphosphate levels.

Conclusion:

INTSHA is a promising mHealth intervention using closed WhatsApp chat groups with
adolescents, caregivers, and healthcare providers that may improve retention in care for
adolescents living with HIV during transition from pediatric to adult care. Future studies
should focus on addressing structural barriers to mHealth interventions in LMICs and
methods of improving sustained engagement of adolescents. In addition, larger, adequately
powered studies in different settings will be required to evaluate the effectiveness and
mechanisms of effect for this intervention.
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Baseline characteristics of adolescents living with HIV in South Africa randomized to receive INTSHA

intervention or standard of care.

Table 1:

Baseline Char acteristic INTSHA Standard of Care (n=40) Total p-value
(n=40) (N=80)
Female (n [%]) 19 (47.5) 18 (45.0) 37 (46.3) 0.82
Age (Mean [SD]) 16.9 (1.2) 17.0 (1.3) 16.9 (1.3) 0.83
Currently in school 38 (95) 37 (93) 75 (94) 0.64
Ever used alcohol (n [%]) 8 (20) 11 (27.5) 19 (23.8) 0.43
Ever used marijuana (n [%]) 4 (10) 8 (20) 12 (15) 0.21
Ever used other drugs (n [%]) 1(2.5) 6 (15) 7(8.8) 0.05
Ever treated for tuberculosis (n [%]) 18 (45) 15 (37.5) 33 (41.3) 0.32
Previously diagnosed with COVID-19 5(12.5) 8(20.5) 13 (16.5) 0.34
Pre ART CD4 (Median [IQR]) 309 (188,390) 448 (237, 573) 333(205,561) 0.13
Pre ART VL (log) (Median [IQR]) 11.8 (11.7,12.1)  10.4 (4.6, 12.0) 11.2 (4.6,12.1)  0.46
Baseline viral load >200 copies/ml (n [%]) 8 (20%) 8 (20%) 16 (20%) 0.90
Depression (Median [IQR]) 7(2,11) 5 (3, 10) 5.5 (2.5, 10) 0.69
Stigma (Median [IQR]) 2(1,3) 25(2,3.5) 2(2,3) 0.12
Disclosure (Median [IQR]) 5(3, 6) 5(3.5, 6) 5(3, 6) 0.10
Self-esteem (Median [IQR]) 18,5 (15,205) 185 (15.5, 21) 18.5 (15, 21) 0.73
Parental support (Median [IQR]) 39 (34, 44) 35 (25, 42) 37 (27,42.5) 0.08
Peer support (Median [IQR]) 35(26.5,385)  33(25.5,42) 33.5(26,405) 0.90
Transition readiness (Median [IQR]) 39 (26.5, 48) 42 (28.5, 49.5) 42 (27, 48.5) 0.44
Working alliance inventory (Median [IQR]) 31 (29.5, 33) 30 (29, 34) 31 (29, 33.5) 0.57

Page 14

Depression Score — PHQ9; Stigma score — Internalized AIDS Stigma Scale; Self-esteem score — Rosenberg Self-Esteem Scale; Parental support
- Child and Adolescent Social Support Scale; Peer support - Child and Adolescent Social Support Scale; Transition readiness — HIV Adolescent
Readiness to Transition Scale HARTS; Connection to clinical staff — Working Alliance Inventory Score.
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Table 2:

Chi-square tests comparing the retention and viral suppression between the control and INTSHA groups six
months after randomization.

OR 95% CI
Outcome Control InNTSHA OddsRatio Lower Upper p-value
Retained in care 35 39 5.6 0.6 50.0 0.20
Virally suppressed 33 29 0.6 0.2 1.6 0.42
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Independent sample t-tests comparing the changes in patient-reported outcomes between the control and

Table 3:

INTSHA groups.
Control INTSHA 95% ClI
N Mean SD N Mean SD Lower Upper p-value
Depression 38 0.9 6.4 39 1.6 5.2 -3.3 1.9 0.60
Stigma 37 -0.2 25 37 0.8 29 -2.3 0.2 0.10
Self-esteem 38 -04 54 39 0.5 5.2 -3.3 15 0.45
Peer support 38 1.7 124 36 3.3 9.4 -6.7 35 0.54
Parent support 36 13 105 38 13 10.4 -4.8 4.9 1.00
HARTS score 38 0.3 09 39 0.5 0.8 -0.6 0.2 0.41
Connection to Clinic 38 0.4 54 36 0.4 6.4 -2.8 2.7 0.99
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Univariate logistic regression of retention-in-care and viral suppression status at Month 6

Table 4:

Retention-in-Care

Viral Suppression Status

Median IQR OR OR9% C.I. p-value OR OR9% C.I. p-value
Age (years) 17.0 16.0-18.0 0.8 04-17 0.60 0.6 0.4-09 0.04
Gender 11 0.2-56 0.95 14 05-41 0.51
Baseline viral suppression 4.7 0.9-25.9 0.08 117 3.3-40.9 <.001
TB treatment history 1.4 03-84 0.68 0.6 02-18 0.39
INTSHA attendance 0.0 0-5.6 1.6 0.8-35 0.20 11 09-12 0.50
Missing school 2.0 1.0-3. 11 06-20 0.75 0.7 0.4-09 0.04
Ever used alcohol 1.6 0.2-147 0.67 0.8 02-25 0.65
Ever used recreational drugs Undefined * 1.0 0.2-4.0 0.96
Depression 15.0 12.0-19.0 1.0 09-1.2 0.80 1.0 0.-1.14 0.77
Stigma 7.0 5.0-9.0 1.2 09-16 0.34 11 09-14 0.22
Self-esteem 28.5 25.00-31.0 0.9 08-1.1 0.31 1.0 09-12 0.77
Peer support 44.0 36.0-50.5 1.0 09-11 0.59 1.0 10-11 0.73
Parent support 47.0 36.5-53.0 1.0 09-11 0.90 1.0 10-11 0.57
HARTS score 3.8 2.8-43 1.9 0.8-48 0.15 1.6 09-28 0.12
Connection to clinic 31.0 29.0-340 1.0 09-1.2 0.70 1.0 09-11 0.69

*
Due to low reported drug use among those retained in care
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Multivariate logistic regression of retention-in-care and viral suppression status at Month 6

Table 5:

Retention Viral Suppression
aOR OR9% C.I. p-value aOR OR95% C.I. p-value
Age 0.9 0.7-1. 0.41 0.9 08-1.1 0.26
Gender 14 0.2-838 0.72 13 0.4-47 0.67
InTSHA attendance 1.8 0.7-49 0.24 11 09-13 0.45
HARTS score 2.1 0.7-5.9 0.17 1.6 08-3.1 0.20
Baseline viral suppression 3.6 0.6-22.0 0.16 9.1 24-342 0.001
Missing school - - - 0.8 05-1.2 0.25
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