
Results of the Kigali Imbereheza Project: A 2-arm individually 
randomized trial of TI-CBT enhanced to address ART adherence 
and mental health for Rwandan youth living with HIV

Geri R. Donenberg, PhDa,b, Jessica Fitts, PhDa, Charles Ingabire, MPHe, Sabin 
Nsanzimana, MD, MPHf, Mary Fabri, PsyDc, Erin Emerson, MAa, Eric Remera, MPHf, Olivier 
Manzi, MDg, Bethany Bray, PhDa, Mardge H. Cohen, MDc,d

aCenter for Dissemination and Implementation Science, Department of Medicine, University of 
Illinois at Chicago, Chicago, IL USA

bDepartment of Medicine, University of Illinois at Chicago

cWomen’s Equity in Access to Care and Treatment (WE-ACTx), San Francisco, California, US

dDepartment of Medicine, Stroger Hospital of Cook County, Chicago IL USA

eWE-ACTx for Hope Clinic (WFH), Kigali, Rwanda

fRwandan Biomedical Center, Kigali, Rwanda

gUniversity Teaching Hospital of Kigali (CHUK), Department of Medicine, Kigali, Rwanda

Abstract

Background: Adolescents living with HIV have elevated mental distress and suboptimal ART 

adherence.

Setting: Two urban clinics in Kigali, Rwanda.

Methods: A 2-arm individual randomized controlled trial compared Trauma Informed Cognitive 

Behavioral Therapy enhanced to address HIV (TI-CBTe) to usual care (time-matched, long-

standing, unstructured support groups) with 356 12–21 year-old (M=16.78) Rwandans living with 

HIV. TI-CBTe included six group-based 2-hour sessions led by trained and supervised 21–25 year 

old Rwandans living with HIV. Participants reported their ART adherence, depression/anxiety, and 

PTSD symptoms at baseline, 6-, 12-, and 18-months.

Results: ART adherence was relatively high at baseline, and youth reported elevated rates 

of depression/anxiety and trauma symptoms. There was no differential treatment effects on 

adherence, but depression/anxiety improved over time. Youth with lower depression/anxiety at 

baseline appeared to benefit more from TI-CBTe than usual care, whereas females with high 
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baseline distress appeared to benefit more from usual care. Youth were less likely to score in high 

PTSD symptom categories at follow-up, with no differential treatment effects.

Conclusions: TI-CBTe did not outperform usual care on ART adherence, possibly reflecting 

relatively high adherence at baseline, simplified medication regimens over time, a strong 

comparison condition, or because youth assigned to TI-CBTe returned to their support groups 

following the intervention. TI-CBTe was more effective for youth with lower depression/anxiety 

symptoms, whereas youth with high distress benefitted more from the support groups. TI-CBTe 

was feasible and acceptable, and young adults living with HIV were able to deliver a mental health 

intervention with fidelity. The powerful nature of the comparison group, ongoing support groups, 

points to the potential value of locally-crafted interventions in low resource settings.
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Introduction

Successes during the HIV/AIDS epidemic include reducing incident infections,1 new 

technologies to prevent transmission,2 increased treatment coverage,3 and full lifespans for 

people living with HIV who achieve viral suppression. Yet, 37.9 million people live with 

HIV worldwide, with 54% in sub-Saharan Africa,1 revealing stark disparities in who is 

benefiting from scientific advances.4,5 Among 10 – 19 years-olds living with HIV, 85% 

reside in sub-Saharan Africa,6 and AIDS is the primary cause of adolescent mortality in 

several African countries.5 Compared to adults, adolescents show worse outcomes at each 

stage of the HIV care continuum.7 Achieving an end to HIV/AIDS will require concentrated 

attention on adolescent prevention and treatment.

Rwanda is a leader in reducing new HIV transmissions, linking individuals to care, and 

achieving viral suppression.3 HIV incidence reached its peak in the mid-1990s in Rwanda. 

With the activation of public health measures to combat transmissions, initiate no-cost HIV 

testing and counseling, and provide free access to antiretroviral therapy (ART),8 Rwanda 

saw one of the most dramatic declines in incident infections worldwide.9 However, the 

decline accelerated after a national scale-up of ART in 2004 resulting in a stable incidence 

of 3%.10 Yet, like other sub-Saharan countries, Rwandan adolescents continue to acquire 

HIV faster and their adherence to ART is lower than adults.8 Targeted strategies are needed 

to improve ART adherence among Rwandan adolescents.

Addressing the Rwandan HIV epidemic requires recognition of the historical context of 

HIV/AIDS and specifically the legacy of the 1994 genocide. In a matter of 100 days, one 

million Tutsis and moderate Hutus were brutally murdered, and 350,000 women and girls 

were raped.11 Rape was wielded as a weapon of war during the genocide, and people 

living with HIV continue to experience high rates of traumatic stress and depression.12 

Intergenerational transmission of trauma has been well-established from research on the 

Armenian genocide 13, Holocaust,14 and American Indian boarding schools15. As the first 

born generation post-genocide, Rwandan youth in this study are at significant risk for 
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mental health impairment that includes trauma and depression, especially where they are the 

product of rape and HIV transmission.16,17

Thus, interventions to improve ART adherence must attend to Rwandans’ historical trauma 

and mental distress. This study evaluated a locally tailored trauma-informed cognitive 

behavioral intervention enhanced to improve ART adherence and reduce depression and 

trauma among Rwandan adolescents living with HIV. The adapted intervention18 was guided 

by a theoretical framework emphasizing individual (depression, trauma), social (peer and 

romantic relationships), and structural (stigma, gender-based violence, caregiver support) 

factors that impact ART adherence in the Rwandan context. Youth living with HIV report 

high rates of mental health difficulties,19–24 gender-based violence,25,26 stigma,3 and low 

social support.27 Depressive symptoms contribute to lower ART adherence and quality of 

life in patients living with HIV.28,29 For example, among adults, a 2011 meta-analysis of 95 

studies by Gonzalez et al., demonstrated consistent links between depression (clinical and 

non-clinical levels) and non-adherence to HIV treatment.30

Despite these well-established barriers to adherence, few evidence-based interventions 

promote ART while addressing mental distress for adolescents in sub-Saharan Africa. 

Cognitive behavioral therapy has demonstrated effectiveness in improving depression and 

ART adherence in adults 31 and was adapted with feasibility to the South African context. 
32 Trauma-informed cognitive behavioral therapy interventions are similarly feasible, 

acceptable, and effective in sub-Saharan Africa33–38 and may improve ART adherence.39 

They have demonstrated positive effects on traumatic stress and depression in Ugandan 

adolescent survivors of war,33 grief and trauma in child orphans in Tanzania40 and 

Zambia,41 and PTSD in South Africa.35 Individuals are taught relaxation techniques 

and healthy strategies to manage distress through psychosocial education, cognitive 

restructuring, and mastery of trauma. In this study, “mastery of trauma” occurred by 

working through stress related to living with HIV rather than a specific traumatic experience 

narrative. New content about medication adherence, gender stereotypes, and adolescent 

experiences of HIV stigma were added to contextualize and apply key principles. Content 

was delivered via groups, because they are an effective strategy to minimize stigma, 

challenge negative peer norms, and provide social support when discussing sensitive 

topics.42

The dearth of trained mental health professionals in sub-Saharan Africa43,44 underscores a 

need for alternative intervention delivery approaches (e.g., community health workers, task 

shifting) and capacity development in low resource settings.45–47 Evidence supports training 

peer leaders to deliver health interventions,48 while providing high-quality preparation and 

ongoing coaching and technical assistance.49–51 Treatment fidelity can be maintained with 

timely feedback and continuous monitoring.52 We trained Rwandan young adults living with 

HIV (Youth Leaders; YL) to deliver the intervention to their younger peers and employed a 

cascading supervision model including local psychologists and an expert trainer.

This study reports findings from a 2-arm individually randomized controlled trial to improve 

ART adherence in Rwandan youth. The study addressed multiple gaps in the literature 

by (a) adapting evidence-based intervention strategies for Rwandan youth; (b) training 
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YL to deliver the intervention and increasing local capacity to increase sustainability; 

(c) evaluating the impact of the intervention on ART adherence and two well-established 

determinants of poor adherence, depression and trauma; and (d) examining outcomes 

over 18-months. We expected participants in the intervention to report fewer trauma and 

depression symptoms, and better ART adherence compared to youth in usual care at all 

follow-up time points. We expected the strongest effects at 6-months post-baseline with 

tapering by 12-months. We predicted slight improvement from 12- to 18-months following a 

12-month booster session, but we did not anticipate effects would reach the 6-month level.

Methods

Overview of Procedures

The Kigali Imbereheza Project (KIP) is a 2-arm individually randomized controlled trial 

comparing Trauma Informed Cognitive Behavioral Therapy–Enhanced (TI-CBTe) to usual 

care (i.e., time-matched unstructured support groups) at two urban clinics in Kigali, Rwanda, 

Women’s Equity in Access to Care and Treatment (WE-ACTx) and the Central Hospital 

of Kigali (CHUK). WE-ACTx is an international community-based initiative established in 

2003 that provides no-cost, highly-integrated medical and psychosocial services to people 

living with HIV (we-actx.org/about-us/). The Rwandan Ministry of Health (RMH) ran the 

Therapy, Research and AIDS Care clinic at CHUK. This study grew out of a collaboration 

and request by the RMH to address low viral suppression among children and adolescents 

living with HIV.53

Data collection started January 2014 and ended December 2017. KIP staff, who were 

also employed at the clinics, recruited youth during clinic activities broadly, including 

appointments and support group meetings, and obtained guardian consent and child assent. 

Study materials and surveys were culturally adapted, translated into Kinyarwanda, and back-

translated for accuracy. Youth completed a 2-hour audio computer-assisted self-interview 

within one month before the first intervention session, and at 6-, 12-, and 18-months post-

baseline. Randomization occurred immediately before session one to minimize dropout due 

to group assignment. Youth participated in a 2-hour booster summarizing the main content 

of the TI-CBTe program after the 12-month follow-up assessment.

Both TI-CBTe and usual care consisted of six 2-hour sessions delivered simultaneously 

over two months (e.g., weekly, bi-weekly, or monthly) depending on clinic space and 

schedule. Participants who received TI-CBTe returned to their long-standing support group 

at the completion of the intervention. This study presents findings on adolescent reports of 

depression, trauma, and ART adherence at 6-, 12-, and 18-months post-intervention. We 

explored viral load outcomes, but significant missing data prevented a comprehensive test of 

treatment effects. Study procedures were approved by all relevant ethics committees.

TI-CBTe

TI-CBTe targets psychosocial factors for coping with stress related to living with HIV. 

Sessions cover basic HIV education, the effects of stress on the body, trauma associated 

with having HIV and managing a chronic stigmatized illness, problem-solving strategies, 
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relaxation exercises and links between HIV and ART non-adherence, gender-based violence, 

and traditional gender roles and inequities. Each session follows a similar format starting 

with an icebreaker, followed by a re-cap of the previous session, then new material, and 

finally a relaxation exercise to end on a positive note and provide a strategy to manage stress 

outside of sessions.

In session 1, we emphasize stress as a normal part of life and how it affects thoughts, 

feelings, and bodies. Session 2 introduces coping with stress, especially in relation to 

living with HIV. Participants reflect on personal stressors and their coping strategies 

noting what has been helpful (listen to music, talk to a friend) and/or unhelpful (drink 

alcohol, contemplate suicide). In session 3, participants learn to identify and understand 

the connection between thoughts-feelings-behaviors. Session 4 focuses on gender roles and 

expectations, defined as “the ways our culture, community and family teaches about being a 

boy then a man and a girl then a woman.” Adapted from the Stepping Stones intervention,54 

males and females split into same-gender groups and create lists of how males vs. females 

are expected to act in the Rwandan context. Youth are encouraged to consider how 

expectations change if someone is living with HIV. After returning to the large group 

and sharing their lists, participants read prepared statements out loud representing different 

individual’s (teachers, parents, neighbor, religious leader) views on gender expectations 

(e.g., “Boys living with HIV should not be allowed in my classroom,” “As my daughter, 

I love you with our without HIV”). Group members share how the comments make them 

feel and think, and possibly behave. To address gender-based violence, data and definitions 

of psychological, physical, economic, and sexual gender-based violence are presented. 

Common myths are dispelled and participants reflect on how each type of violence impacts 

health, particularly for women living with HIV. Session 5 teaches healthy and helpful coping 

and how to change unhealthy strategies into helpful ones. All sessions employ interactive 

activities and role-plays to facilitate learning and effective problem solving, large and small 

group discussions, break-outs, and games to practice new skills to encourage real life 

applications.

Caregivers were invited to participate in two, mixed sex, group-based 2-hour sessions led 

by research staff psychologists. Session 1 focused improving HIV and AIDS knowledge, 

including modes of transmission, dispelling myths, and the effects of HIV on the body. 

Facilitators reviewed the facts about antiretroviral therapy (ART), potential side effects, 

and the importance of adherence to achieve viral suppression. Caregivers engaged in small 

group discussions about why young people do not adhere to ART with special attention to 

the impact of stigma, embarrassment, caregiver attitudes, lack of family and peer support, 

and feelings of depression and hopelessness. Session 1 ended with homework to discuss 

the barriers and facilitators to ART adherence with their child. In session 2, following 

discussion of the homework assignment, facilitators returned to the need for ART adherence 

to maximize health and well-being. Role-plays were used to practice managing youth 

resistance to adherence. Both sessions emphasized strategies to strengthen youth adherence 

and caregivers practiced relaxation techniques.
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Usual Care

Usual care comprised pre-established long-standing mixed gender peer support groups 

led by young adults living with HIV but not trained to deliver TI-CBTe. Support groups 

were matched in time to TI-CBTe and included same age peers. There was no caregiver 

component in usual care condition.

YL Training and Supervision

Young adults were nominated by clinic staff to serve as YL and then interviewed by the 

study investigators for subsequent selection. Inclusion criteria were Rwandan nationality, 

21–24 years-old, biologically confirmed HIV, self-reported ART adherence ≥ 80%, able 

to commit to the study timeline, including training, completion of ≥ 2 years of secondary 

school or equivalent skills, demonstrated responsibility for health care appointments, good 

communication skills, and willingness to work. Of the 18 YL who met inclusion criteria, 14 

completed the TI-CBTe training; 43% were female and 22 years-old on average (SD=1.14).

YL were trained over three weeks, 5–6 hours daily, by an expert in TI-CBT with 10 

years of experience supporting mental health care in Rwanda. During week 1, YL learned 

the basic concepts of TI-CBT, the importance of ART adherence and maintaining viral 

suppression, links between HIV and traumatic stress and depression, and coping strategies. 

In week 2, YL reviewed and practiced the curriculum, alternating between leading the 

session and being a participant. At the end of week 2, the expert trainer selected four YL 

to deliver the intervention, two at each clinic, and four YL to observe sessions for fidelity. 

During week 3, the four YL designated to deliver the intervention practiced and received 

feedback from the expert trainer, local supervisor, and other YL. They reached competency 

when they: (1) demonstrated knowledge and comfort with the material, (2) followed the 

intervention manual, (3) delivered the session easily, (4) worked collaboratively with their 

co-facilitator, and (5) could field questions from mock participants. All YL received two 

refresher trainings annually.

We implemented a cascading supervision model with coaching and feedback to improve 

post-training efficiency55 and monitor treatment fidelity. YL participated in twice weekly 

supervision with locally trained psychologists, who then received weekly supervision from 

the expert trainer. The first meeting addressed prior session activities, fidelity ratings, 

and observer notes. In the second meeting, YL practiced delivering the upcoming session 

and received feedback and additional training. The expert trainer and study investigators 

observed sessions during in-person visits to monitor fidelity.

YL observers completed a checklist after each session to assess facilitator adherence (the 

activity was delivered (yes/no)), and competence (how well the facilitator conducted each 

activity on a scale from 0=not very well to 4=excellent) for each activity. Adherence and 

competence scores were calculated for each session across activities. Adherence was high 

for all sessions (93% to 99%) and the average competence rating was “very well” (M=3.57–

3.69, SD=0.33–0.40).

Donenberg et al. Page 6

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Participants

Figure 1 presents a CONSORT map of participant recruitment, randomization, and retention. 

Eligible youth were 14–21 years-old, were confirmed to be living with HIV, knew their 

status, and were prescribed ART at either WFH or CHUK clinic.

Measures

Demographics. Interviewers collected demographic information from youth participants 

using a paper form. Questions assessed age, gender, birthdate, family structure and support 

(e.g., who lives in home and supports youth, whether or not parents were alive and how 

they died), address relocation (e.g., number of times youth moved and reason for moving), 

schooling (currently in school, current grade or highest grade completed), and employment. 

For income level, youth reported on the Ubudehe category (i.e., government classifications 

based on economic status of households) of their family by selecting one of six categories: 

1) First category: abject poverty (beggars); 2) Second category: very poor, homeless but 

work; 3) Third category: poor, some land, poor diets; 4) Fourth category: resourceful poor, 

some land, access to education and healthcare; 5) Fifth category: rich, large land, employ 

others; and 6) Sixth category: money rich, money in banks. Youth also answered questions 

about whether or not they had certain household amenities in a working condition (e.g., 

electricity, radio, television, landline phone, cell phone, refrigerator, computer, car).

Depression/Anxiety.—Youth completed an adapted version of the Youth Self-Report56 

for Rwanda57 on recent symptoms of depression/anxiety on a scale from 0=not at all true 

to 2=often true (e.g., “Now or during the last 6 months, I worried a lot.”). Higher scores 

indicate more symptoms. The total score (range 0–46) was used in the analysis and internal 

reliability was strong (.90).

Trauma.—Youth completed the adapted abbreviated UCLA-PTSD Reaction Index 

(RI).57,58 They indicated if they experienced a traumatic event (yes/no) from a list and 

reported on 12 related symptoms on a scale from 0=never to 2=often (e.g., “In the last 30 

days, I have dreams about what happened or other bad dreams.”) Higher scores indicate 

more trauma symptoms. Youth who indicated no events were assigned a zero on the 

symptom scale. Internal reliability was acceptable (.87).

Medication Adherence.—Youth reported their ART adherence on 3 items.59 (1) “In the 

last 30 days, on how many days did you miss at least one dose of your HIV medicines?” 

(2) “In the last 30 days, how good a job did you do at taking your HIV medicines in 

the way you were supposed to?” Responses ranged from 1=very poor to 6=excellent. (3) 

“In the last 30 days, how often did you take your HIV medicines in the way you were 

supposed to?” Youth indicated 1=0% or Never; 2 < 25% Rarely; 3 25–75% Sometimes; 4 

75–94% Usually; 5 > 95% Almost always; 6 100% Always. Following Wilson et al.59, we 

transformed each item to a 0–100 scale and averaged the three scores. Internal reliability was 

moderate (.56). Published data with adults use an ≥ 80% adherence score as the threshold 

for “good” adherence60. However, other research does not provide a specific cut-point for 

“good” adherence noting that viral load suppression is linearly related to adherence.61
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Viral Load.—Viral load data were available for 207 out of 356 participants at baseline and 

at least once after baseline. Data were abstracted from medical records. A viral load score 

present 0–12 months prior to baseline (M=5.9 months prior, SD=3.7) was coded as Time 1, 

and a score available 3–13 months after baseline (M= 7.8 months, SD=3.3) was coded as 

Time 2. Viral load was dichotomized as undetectable (<200copies/ml) or detectable (>200 

copies/ml) for analyses.62

Cross-Talk.—At follow-up, participants were asked “In the last six months, did you talk 

to members of your youth support group about what you learned, saw or did in the KIP 

program?” The percentage of youth who reported yes were 34%, 23%, and 16% reported 

yes at 6-, 12-, and 18-months, respectively. Usual care participants were asked “In the 

last six months, did anyone from your youth support group talk to you about what they 

learned, saw or did in the KIP program?”; 30%, 26%, and 21% reported yes at 6-, 12-, and 

18-months, respectively.

Data Analytic Plan

We used hierarchical linear modeling (HLM)63 to examine intervention effects on the three 

outcomes, depression/anxiety symptoms, PTSD symptoms, and ART adherence, over time. 

Self-reported adherence and depression/anxiety symptoms were analyzed as continuous 

variables using PROC MIXED in SAS. Depression/anxiety scores were positively skewed at 

all time points, requiring a square-root transformation that yielded distributions sufficiently 

close to normal. Models for continuous variables were fit using a compound symmetry 

covariance matrix for repeated measures and fixed effects for intercepts and slopes. PTSD 

symptoms were highly skewed with a spike at zero, and thus, they were transformed into 

a categorical variable using approximate quartile cutoff points: 1 = 0 symptoms/no trauma, 

2 = 1–3 symptoms, 3 = 4–7 symptoms, and 4 = 8+ symptoms. The resulting categorical 

variables were analyzed using a proportional-odds cumulative logit model implemented with 

PROC GENMOD in SAS. For viral load, we employed logistic regression with PROC 

SURVEYLOGISTIC to predict the likelihood of having more than 200 copies/ml at follow-

up. Number of months post-baseline was included as a predictor to account for the different 

timeframes of viral load scores.

For all outcomes, each model was tested with the effects of linear time, arm (TI-CBTe=1 

versus usual care=0), baseline symptoms, gender, and all two-way, three-way, and four-way 

interactions among time, baseline symptoms, gender, and arm. Standard errors were adjusted 

for clustering. Models were reduced step-wise, removing non-significant terms based on 

effect size. Each reduced model was tested for site and site by intervention effects to 

account for any known (e.g., income) or unknown site-level differences. Models were 

estimated using restricted maximum likelihood estimation (REML) to accommodate missing 

data under the assumption they were missing-at-random. All analyses were conducted by 

intention to treat. To assess for potential impact of cross-talk contamination, all final models 

were re-run to compare contaminated control participants (i.e., youth in the control group 

who reported that they heard about the intervention from another participant) to pure control 

(i.e., youth who reported not hearing about the intervention from another participant).

Donenberg et al. Page 8

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Results

Participants

Participants (N=356) were 16.8 years-old on average (SD=2.2) and 51% female. Over 97% 

reported being poor, 23% were orphans, and 85% attended school (Table 1). Youth reported 

75% ART adherence and 82% experienced at least one lifetime traumatic event. Groups did 

not differ on outcome variables at baseline, but the usual care condition had more orphans, 

X2(1, N= 355) = 5.5, p=.02 and one site served a slightly higher resourced population, 

t(348)=.37, p= .048. Seventy-six percent of youth attended all 6 KIP sessions. Missingness 

on all outcome variables was unassociated with treatment arm.

ART Adherence

Analyses revealed no main effects of the intervention on youth self-reported ART adherence 

and little change over time (Table 2). While scores remained between 75% to 78% at 

all time points in both conditions, is noteworthy that in applying the > 80% cutoff for 

“good” adherence, only 35–36% of the youth in the intervention and 32–40% of youth in 

the control arms across the four time points qualified as “good” adherers. A significant 

interaction between site and intervention emerged (B=4.40, p=.02). WE-ACT participants 

in both arms reported improved adherence from baseline to 6-months, but the change was 

statistically significant for usual care participants only, t(68)= −2.21, p=.03. Adherence 

scores for CHUK youth were consistent from baseline to 6-months for both conditions. 

Adherence decreased slightly at 12- and 18-months at both sites, but treatment arms did not 

differ.

Viral load results should be considered exploratory given the high rate of missing data 

(i.e., 42%; n=149/356) and variable timing of viral load testing. At baseline, more youth 

randomized to TI-CBTe had detectable viral loads than usual care participants (> 200 

copies/ml) (32% vs. 28%; p=.65) ), and this persisted at follow-up (33% vs. 23%; p=.12) 

although the differences were not statistically significant. Logistic regression models 

revealed a significant interaction between treatment arm and data collection months from 

baseline (B= −.15, p=.02). For youth whose viral load was collected closer to baseline, 

those in TI-CBTe were more likely to have a detectable viral load (>200/ml). For youth 

whose viral load was collected further from baseline, all participants had similar viral loads. 

Youth in TI-CBT were more likely to have detectable viral loads at follow-up than usual 

care participants after controlling for baseline viral load (above/below 200), gender, months 

after baseline, and the interaction between months after baseline and intervention (B=1.52, 

p<.01).

Depression/Anxiety Symptoms

Depression/anxiety symptoms decreased in all youth from baseline to 6-months and again at 

12-months (B= 2.62, p<.01), and this was maintained at 18-months. HLM analyses revealed 

a significant three-way interaction including time, baseline depression/anxiety scores, and 

intervention arm (B=.17, p<.01) (Table 3). TI-CBTe youth reported significantly greater 

decreases in depression/anxiety over time compared to usual care youth, but only for 

participants with lower symptoms at baseline. Using a median split, usual care youth with 
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fewer symptoms at baseline revealed no significant symptom reduction at 6-, 12-, or 18-

months. For youth with higher baseline depression/anxiety, both arms showed a significant 

reduction in symptoms from baseline to 6-months. At 12- and 18-months, however, the usual 

care group reported slightly fewer symptoms than the intervention group.

Two-way interactions yielded significant effects for gender x baseline depression/anxiety 

(B=.18, p=.02,) and gender x arm (B=−.44, p<.01). Males in both arms who reported more 

depression/anxiety at baseline endorsed fewer symptoms at 6-months and the improvement 

was sustained at 18-months. For males in usual care who reported less depression/anxiety 

at baseline, there was no reduction in symptoms at any follow-up time point. However, for 

males in TI-CBTe who reported lower levels of depression/anxiety at baseline, there was a 

decrease in symptoms from baseline to 12-months and their symptoms were significantly 

lower than for males in usual care at 12- and 18-months.

By contrast, all females with higher depression/anxiety at baseline showed improvement 

at 6-months regardless of treatment arm, but usual care females had lower symptoms than 

TI-CBTe females at 12- and 18-months. Among females with less depression/anxiety at 

baseline, the usual care group did not change over time, but females in TI-CBTe improved at 

6-months and the change was maintained at 12- and 18-months.

PTSD Symptoms

All participants reported fewer symptoms at follow-up. There was no significant effect of 

intervention or any interactions other than time; participants were less likely to score in 

higher symptom categories over time.

Session Attendance

All youth, prior to randomization, participated in the clinic support groups that consisted of 

the “control condition.” After randomization, youth assigned to TI-CBTe stopped attending 

the support groups and instead attended the TI-CBTe groups. About 93% (n=166) of youth 

assigned to TI-CBTe attended all 5 (17%) or 6 intervention sessions (76%). Youth assigned 

to the usual care groups continued to attend them consistent with clinic programming (e.g., 

if support groups were cancelled, the groups did not meet). Attendance at support groups 

was tracked only if the groups occurred at the same time as the TI-CBTe groups. In this 

case, 72% of youth attended at least one support group session, 24% attended two support 

group sessions, and 3.4% attended six at exactly the same time as the TI-CBTe groups. 

However, because the support groups met after the 6-session TI-CBTe intervention ended, 

it is highly likely that the usual care support group participants received at least as many 

sessions over time as the intervention group and probably more.

Cross-Talk Contamination

For all outcomes, analyses comparing the intervention to participants who indicated no 

cross-talk (i.e., pure control) were nearly identical to the intent-to-treat analyses. Similarly, 

findings that compared the intervention group to the contaminated control (i.e., participants 

who reported hearing about the intervention from another person) mirrored those in 
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the intent-to-treat analyses. There were no significant differences when comparing the 

contaminated control to the pure control.

Discussion

This study evaluated TI-CBTe tailored for Rwandan youth and enhanced to address ART 

adherence and trauma related to living with HIV. ART adherence was relatively high 

at baseline, 75–78% in both arms, and these rates persisted over time. TI-CBTe did 

not outperform usual care on ART adherence, and findings for depression/anxiety and 

trauma were nuanced. TI-CBTe was more effective for youth with lower depression/anxiety 

symptoms, and improvement at 12-months was retained at 18-months. By contrast, youth 

with high distress and females especially, benefitted more from the usual care support 

groups, while males who received TI-CBTe appeared to benefit more than females and 

more than males in usual care. All youth were less likely to score high in PTSD symptom 

categories at follow-up, with no differential treatment effects.

We hypothesized that intervention youth would acquire new skills to improve ART 

adherence, but findings did not bear this out. We did not restrict the study to youth with 

poor adherence, and it is possible that the relatively high baseline adherence left little 

room for improvement, compromising the ability to detect effects. Relatively high baseline 

adherence (75–78%) is consistent with data underscoring Rwanda’s success managing 

the epidemic. Moreover, the advent of new ART formulations during the study period 

significantly simplified medication regimens from several pills twice daily to one pill daily, 

addressing a well-known barrier to adherence. Future research should evaluate whether the 

intervention works for adolescents with poor ART adherence. Unexpectedly, the effects 

of ART adherence differed by site. The improvement in adherence from baseline to 6-

months by WE-ACTx youth in both arms compared to youth from CHUK may reflect the 

extensive wrap around programming available at WE-ACTx but not CHUK. For example, 

it is possible that the addition of TI-CBTe to WE-ACTx’s other services (e.g., nutrition 

supplements, yoga and music education) may explain site differences.

We expected intervention youth to report less distress over time and fewer symptoms than 

the usual care group, but findings revealed a more complex pattern. Youth with high distress 

and females especially, benefitted more from the usual care support groups, while the 

intervention worked better for males and females who entered the study with lower levels 

of depression/anxiety. It is possible that the strength of the “usual care” condition made it a 

powerful comparison. The support groups, organized by age, had been in existence for years 

before the study and youth had developed strong and enduring relationships within groups. 

By contrast, the intervention assembled unfamiliar youth of diverse ages for six weeks who 

for ethical reasons returned to their support groups after the intervention. The improvement 

in mental health among youth in both conditions may reflect the non-specific effects of 

participation in a research project or exposure to intervention participants returning to the 

support groups. That youth with higher distress and girls benefitted more from the usual care 

condition may reflect the strength of the peer relationships, trust, and comfort that existed 

in the ongoing support groups. Compared to males, females perceive greater support from 

peers64 and use social support as a coping strategy.65 Individuals with high distress may be 
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particularly sensitive to long-term supportive relationships,66 whereas the TI-CBTe was only 

6-sessions and group participants were unfamiliar.

Males seemed to benefit more than females in the TI-CBTe arm. The treatment effects 

favoring males is consistent with research demonstrating the advantages of co-ed groups 

for males and disadvantages for females.67 Females participate less in groups with males 

present, a pattern especially pronounced in Rwanda where cultural norms dictate female 

deference. It is possible that females in the intervention, particularly those with higher levels 

of distress, were less likely to participate in activities and shied away from expressing 

themselves – factors known to predict better outcomes.68 It is also possible that females 

were more negatively impacted by missing the support groups. Future research should 

consider single sex intervention groups to ameliorate these concerns.

A key study limitation was the high ART adherence at baseline, potentially mitigating 

intervention effects, further confounded by improved ART regimens. The significant amount 

of missing variable time frames for viral load data required reliance on self-reported 

adherence well-known to be subject to biases. The question of cross-talk between the 

intervention and control conditions made it difficult to evaluate the nature of potential 

contamination, yet there was no evidence that cross-talk contamination altered study 

outcomes.

Still, TI-CBTe proved feasible and acceptable in Rwanda as evidenced by strong youth 

recruitment and enrollment, high session attendance, and favorable evaluations of youth 

leaders by participants,53 and evidence that young adults living with HIV can be trained to 

deliver a complex mental health intervention with fidelity.69 Although a LMIC, Rwanda is 

unique in its care of youth living with HIV. The clinic, WE-ACTx, for example, provides 

nutrition supplements for families, music education, yoga, additional support groups for 

adolescent mothers, and mental health screening and services by trained psychologists. 

By contrast, most LMICs lack resources and professionally trained individuals to deliver 

weekly support groups indefinitely for adolescents living with HIV. A 6-week program that 

improves mental health and/or ART adherence may be more feasible and acceptable in 

LMICs. Task shifting can bolster in-country capacity to deliver mental health interventions. 

Findings demonstrated that the additional resources dedicated to implementing TI-CBTe, a 

new and tailored intervention for the Rwandan context did not improve youth outcomes in 

important ways. The powerful nature of the comparison group highlights the potential value 

of locally-crafted interventions in LMICs. Evaluating the effects of TI-CBT against a typical 

standard of care in LMICs could shed light on this issue.
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Figure 1. 
Consort Map.
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Table 1.

Descriptive Statistics at Baseline

Total (n= 356) Usual Care (n=178) TI-CBTe (n=178)

Variable Mean (SD) or % (n) Mean (SD) or % (n) Mean (SD) or % (n)

Female 51% (183) 51% (91) 52% (92)

Age 16.78 (2.16) 16.81 (2.15) 16.75 (2.18)

Age<18 64% (227) 61% (109) 66% (118)

Income Level

  Abject poverty 14% (49) 13% (22) 15% (27)

  Very poor/homeless 36% (128) 35% (60) 38% (68)

  Poor/some land 46% (165) 50% (87) 44% (78)

  Resourceful poor 1% (3) 1% (1) 1% (2)

  Rich/large land 1% (2) 0% (0) 1% (2)

  Money rich 1% (3) 2% (3) 0% (0)

Currently in School 85% (301) 86% (153) 83% (148)

Highest Grade Completed

  Primary 38% (135) 40% (71) 36% (64)

  Secondary 61% (218) 59% (105) 64% (113)

  University 1% (2) 1% (1) 1% (1)

Orphan
a 23% (83) 29% (51) 18% (32)

Traumatic Experiences, lifetime 2.43 (2.11) 2.44 (2.15) 2.42 (2.08)

Traumatic Experiences, Past 6 months 1.38 (1.74) 1.33 (1.76) 1.43 (1.72)

Depression/Anxiety Symptoms 12.67 (9.15) 12.43 (8.36) 12.91 (9.90)

PTSD Symptoms
b 6.41 (5.18) 6.18 (4.92) 6.66 (5.43)

PTSD Symptoms, categorical

  0 26% (92) 24% (42) 28% (50)

  1–3 20% (72) 20% (36) 20% (36)

  4–7 26% (94) 31% (55) 22% (39)

  8+ 27% (98) 25% (45) 30% (53)

Viral load (% above 200 copies/ml)
c 28% (83) 25% (38) 32% (45)

Notes: TI-CBTe is Trauma Informed Cognitive Behavioral Therapy Enhanced

a
Difference between intervention and usual care arms is significant at p<.05 level.

b
Calculated only for participants who reported at least one lifetime traumatic event, n=293.

c
Viral load data total n=29; usual care n=154; intervention n=139.
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Table 2.

Model Predicting Wilson Adherence Scores Over Time

Effect B SE B F p

Intercept 76.80 1.08 70.84 <.01

Time −.57 .34 2.89 .09

Intervention 2.70 1.40 .27 .60

ref= usual care

Baseline adherence (Z-scored) 4.72 .63 121.60 <.01

Gender −1.07 .96 1.24 .27

ref=female

Site 2.74 1.36 .32 .57

ref=CHUK

Intervention * Site −4.40 1.92 5.24 .02

Baseline adherence*Gender 2.03 1.04 3.77 .05
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Table 3.

Model Predicting Depression/Anxiety Symptoms Over Time

Effect B SE B F p

Intercept 2.62 .08 32.02 <.01

Time −.14 .04 14.34 <.01

Intervention .13 .12 .83 .36

ref= usual care group

Baseline YSR (square root and Z-scored) .70 .08 295.38 <.01

Gender .13 .10 1.27 .26

ref=female

Time*Intervention .06 .06 1.09 .30

Time*baseline YSR −.18 .04 10.38 <.01

Intervention*Gender −.44 .15 8.15 <.01

Baseline YSR *Intervention .12 .10 1.43 .23

Baseline YSR*Gender .18 .08 5.08 .02

Time* baselineYSR * Intervention .17 .06 7.68 <.01
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