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Abstract

Background—Sub-Saharan African adolescents living with HIV face challenges to antiretroviral 

therapy (ART) adherence. Poor mental health drives non-adherence, but can be improved with 

cognitive behavioral therapy (CBT). CBT delivered by peers may strengthen effects while building 

capacity for sustainment in low-income countries. This case study retrospectively applied the 

Exploration Preparation Implementation Sustainment (EPIS) framework to characterize the 

execution of the Kigali Imbereheza Project (KIP), a 2-arm individually randomized group 

controlled trial of Trauma-Informed Adherence-Enhanced CBT (TI-CBTe) delivered by Rwandan 

youth leaders (YL) to adolescents living with HIV.

Methods—YL (n=14, 43% female, M=22.71 years-old) had confirmed HIV and self-reported 

ART adherence > 95%. Participants (n=356, 51% female, M=16.78 years-old) living with HIV 

were randomized to TI-CBTe or usual care. Two YL co-led TI-CBTe sessions over two months for 

a total of 12 hours, while other YL observed and rated fidelity. Participants reported on YL 

competence. Additional data evaluated feasibility, acceptability, uptake and fidelity.

Results—In the Exploration phase, focus groups, stakeholder meetings, and individual 

interviews revealed strong consensus for delivering TI-CBT to reduce adolescent depression and 

trauma and improve ART adherence. In the Preparation phase, curriculum revisions were made, 
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YL were successfully trained, and a cascading supervision model was established. In the 

Implementation phase, YL delivered TI-CBTe with close monitoring and supervision. Findings 

revealed strong feasibility, acceptability, uptake and fidelity, increasing the likelihood of 

Sustainment.

Conclusions—EPIS can guide implementation planning and delivery and evaluate 

implementation outcomes.
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Introduction

Sub-Saharan Africa comprises the largest number of people worldwide living with HIV.1 

Despite decreased HIV incidence globally and increased access to antiretroviral therapy 

(ART), youth ages 15 – 24 are experiencing rising infection rates.2 AIDS-related deaths 

among youth have tripled since 2000, and AIDS is the leading cause of death among 

adolescents in Africa.3 With the impending adolescent bulge worldwide, viral suppression in 

this age group is essential to avoid HIV resistant mutations, virologic failure, and onward 

HIV transmission.4

ART adherence is essential to achieve viral suppression, but many sub-Saharan African 

adolescents face adherence challenges.5,6 Depression, anxiety, and trauma are common 

among youth living with HIV,7–11 and mental health concerns are linked to low ART 

adherence, poor virologic outcomes,7 and mortality.5,6 Gender-based violence is also 

associated with low ART adherence12 and increased mental health problems.13 At least two 

barriers have impeded intervention efforts: a dearth of trained mental health practitioners in 

Africa and Rwanda specifically14–16 and minimal guidance on how best to deliver evidence-

based interventions within the African context. Building in-country capacity by training non-

mental health professionals to deliver effective interventions may improve and sustain 

positive mental health and HIV outcomes.17 Likewise, understanding and documenting 

factors that impact program uptake and delivery can inform dedicated efforts to address HIV 

and other health concerns in low-resource settings.

Rwanda is especially well-positioned to lead innovative adolescent-focused HIV-related 

programs. The Rwandan government and Ministry of Health’s early recognition of the HIV 

crisis produced numerous successes,18 including reducing incident infections, improving 

HIV testing uptake and linkage to care, and achieving viral suppression.19 Rwandan national 

surveys show significant progress toward reaching the 90–90-90 goals.20 Out of the 220,000 

individuals estimated to be HIV positive, 88% know their status, 83% are on ART, and 86% 

are virally suppressed.21 As in other countries, however, these advances have not extended 

evenly to adolescents.22 The legacy of Rwanda’s genocide has had lasting consequences for 

nationwide mental health, and many Rwandan youth living with HIV suffer high rates of 

mental health symptoms, especially depression and trauma.23 To achieve optimal adherence, 

Rwandan programs must address adolescents’ underlying depression and trauma.23
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Few mental health interventions have been evaluated in Africa,24,25 and none have carefully 

attended to the implementation process. By contrast, Trauma-Informed Cognitive Behavioral 

Therapy (TI-CBT) is highly promising; it has treated traumatic stress and depression in 

adolescent survivors of war in Uganda,26 symptoms of grief and post-traumatic stress among 

orphans in Zambia and Tanzania, and youth victims of intimate partner violence in the US.
27,28 Locally adapted cognitive behavioral therapy (CBT) is feasible, acceptable, and 

effective in low-resource settings.26,29,30

Still, a lack of personnel and other resources are barriers to intervention delivery in low-

income countries.31 The Indigenous Leader Outreach Model (ILOM) is an evidence-based 

approach grounded in social learning principles and social influence theories32–34 with 

strong potential for sustainability and effectiveness. It has been used extensively in 

adolescent health promotion,35 including school-based sexual health.36,37 Individuals with 

similar characteristics to the target population (e.g., age, experience, culture) are trained to 

deliver interventions.38–40 Peer leaders may increase intervention effectiveness because they 

are viewed as more legitimate, credible, and empathic to participants’ life circumstances,
41–43 and engender trust and comfort about sensitive topics.43–45 Peer leaders can effectively 

deliver health-related interventions with fidelity,29,30,46,47 as long as there is careful 

attention to high-quality preparation, ongoing coaching, technical assistance,33,48–51 timely 

feedback, and continuous monitoring.50 Likewise, CBT can be delivered by lay 

professionals with adequate supervision and fidelity monitoring.52 Importantly, the ILOM 

addresses the need to build in-country capacity by training lay individuals to deliver 

programs.

Implementation science offers a promising opportunity to re-conceptualize how to deliver 

evidence-based interventions to address adolescent mental health and ART adherence and 

improve treatment uptake, adoption, fidelity, and acceptability in low-resource settings. 

Attention to implementation strategies that improve health outcomes while simultaneously 

building local capacity will lead to more sustainable interventions.53 To address these gaps, 

we describe a promising case study of the Exploration Preparation Implementation 

Sustainment (EPIS) framework54 retrospectively applied to the Kigali Imbereheza Project 

(KIP) conducted in Kigali, Rwanda, and delivered by Rwandan young adults living with 

HIV. This case study may inform future rigorous applications of implementation science to 

HIV research in sub-Saharan Africa, as case studies are a useful method to elucidate the 

complexity of implementation research in global health.55

EPIS comprises four phases,56 and each phase interacts dynamically with various influences 

(e.g., outer and inner setting contexts, bridging factors) to drive the success and/or failure of 

the implementation process. In the Exploration phase, key stakeholders and service systems 

identify existing health needs of the target population and seek out best evidence-based 

programs (EBPs). Once the most relevant EBP is selected, the team moves to the Preparation 
phase where potential implementation barriers and facilitators are identified. Stakeholders 

consider whether and how to adapt the EBP to accommodate the unique individual, cultural, 

social, and structural factors relevant for the population. An implementation plan is created 

to address barriers, leverage strengths, and codify important supportive processes, such as 

training, supervision, and monitoring, that will facilitate success in the final phases. A goal 
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is to establish a positive implementation climate in the setting where the EBP will be 

delivered so it is supported.

The Implementation phase enacts the supportive processes developed in the Preparation 
phase and initiates EBP delivery. There is ongoing monitoring of both the implementation 

process and treatment fidelity, providing opportunities to enhance supports and/or amend 

strategies as needed. Finally, in the Sustainment phase, the emphasis shifts to maintaining 

the EBP, using continuous feedback and adjusting as needed to address emergent barriers. 

Ideally, sustainment has been considered from the beginning (i.e., Exploration), but the 

phase allows for formal evaluation of planned activities for sustainment.

In addition to the four phases, EPIS describes contextual levels (inner and outer) related to 

the organization that are instrumental to implementation. The inner context is comprised of 

internal organization characteristics that drive implementation, such as the institution’s 

leadership, structures, resources, internal policies, staffing, practices, and provider factors 

(e.g., attitudes, beliefs). The outer context refers to the external environment that influences 

organizational implementation. These include policies outside the organization, consumers, 

relationships across organizations such as funding agencies, health departments, and 

advocacy groups. These inner and outer setting factors interact with one another and the 

EBP itself (i.e., its fit in the organization and culture) to influence implementation. Finally, a 

more recent component of EPIS is bridging factors, representing relationships between the 

inner and outer contexts to guide implementation (e.g., academic-community partnerships, 

purveyors).

This paper describes a case study of the retrospective application of the four EPIS phases to 

the adaptation, delivery, and sustainment of TI-CBT enhanced to support adolescent ART 

adherence (i.e., TI-CBTe) for Rwandan youth living with HIV. Study activities paid careful 

attention to feasibility, acceptability, and fidelity and engaged partners from the Rwandan 

Biomedical Center representing the Ministry of Health; Women’s Equity in Access to Care 

and Treatment (WE-ACTx), an international non-governmental organization; WE-ACTx for 

Hope Clinic (WFH) serving people with HIV in Kigali; and the University Teaching 

Hospital of Kigali (CHUK), housing the public hospital in Rwanda treating children with 

HIV.

Methods

Overview of Procedures

Study procedures were approved by the Rwandan Biomedical Council, Cook County Health 

and Hospital System, and the University of Illinois at Chicago ethics committees. KIP is a 2-

arm individually randomized controlled trial for youth living with HIV and receiving care at 

two urban clinics in Kigali, Rwanda. KIP project staff who were also employed at the health 

clinics invited youth to participate. Consistent with local ethics requirements, staff obtained 

youth assent and guardian consent for youth participants < 21 years-old and consent for 

youth > 20 years of age. Youth completed a 2-hour audio-computer-assisted self-interview 

within one month before the first intervention session. Youth were randomized to TI-CBTe 

or usual care immediately before the first session to avoid dropout due to group assignment. 
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Clinic staff nominated 18 Rwandan male and female, 19–24 year-olds living with HIV to 

serve as youth leaders (YL) to be trained to deliver the intervention. YL were interviewed by 

the second (MC) and fourth (MF) authors and selected based on inclusion criteria (see 

below).

At both clinics, the intervention and usual care conditions were delivered at the same time 

over two months depending on clinic space and schedule. TI-CBTe consisted of six 2-hour 

sessions and usual care consisted of six 2-hour unstructured discussion groups. The 

discussion groups were led by non-TI-CBTe trained peer educators who met monthly or as 

needed with the clinic’s psychologist for supervision. Youth completed follow-up 

assessments at 6-, 12-, and 18-months post-baseline. Youth randomized to TI-CBTe received 

a booster session immediately following the 12-month assessment. Consistent with the EPIS 

framework, we report on the phases of implementation and data pertaining to feasibility, 

uptake, acceptability, and fidelity.

Participants

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

Inclusion criteria for youth were: biologically confirmed HIV infection, knowledge of HIV 

status, and prescribed ART. For YL, inclusion criteria were: biologically confirmed HIV 

infection, ≥ 80% self-reported ART adherence (due to lack of availability of viral load data), 

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

secondary school or equivalent skills. Youth (N=356) were 14–21 years old (M=16.78; 

SD=2.16) and 51% female. YL were 21–24 years-old (M=22.71; SD=1.14) and 43% female.

Measures

Feasibility—Youth feasibility was evaluated as follows: (1) recruitment, (2) enrollment, (3) 

session attendance, (4) retention, and (5) booster session attendance. YL feasibility was 

evaluated according to (1) recruitment, (2) attendance at sessions and supervision, (3) 

retention, (4) ability to achieve competence in TI-CBTe delivery, (5) reliability (arrived on 

time, prepared for sessions), and (6) engagement in supervision.

Uptake by Clinics—Uptake was evaluated according to: (1) non-KIP clinic staff support 

and interest in the intervention; (2) groups conducted as planned; (3) space provided by 

clinics to deliver the program; (4) close working relationships among clinic and study staff; 

(5) integration of the study into the clinic programming/schedule; and (6) smooth referral 

process for study youth needing additional mental health services.

Acceptability—Youth acceptability was evaluated based on three sources: (1) attendance 

across group sessions; (2) retention; and (3) participant ratings. At the end of each session, 

participants rated on a scale from 1=Not at all to 5=Extremely: (a) how satisfied they were, 

(b) how comfortable they felt, (c) how knowledgeable YL group leaders were, and (d) how 

much YL group leaders valued what they had to say. YL acceptability was evaluated 

according to four sources: (1) YL turnover; (2) self-reported relationships and support 

among YL; (3) YL feedback during supervision; and (4) YL reports during a final informal 
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focus group with the study team to identify preliminary themes that will guide future focus 

groups with formal qualitative analysis.

TI-CBTe Fidelity—Consistent with recommendations by the NIH Behavior Change 

Consortium,57 the study psychologist, expert trainer (MF) and investigators (first and second 

authors) monitored treatment fidelity throughout the project. Because coaching and feedback 

improves post-training efficiency,58 in this case study YL participated in 2-hour twice 

weekly supervision sessions with the study psychologist. Treatment adherence ratings were 

completed on 100% of the sessions during direct observations by trained YL, although only 

20% is deemed sufficient to ensure fidelity.57 YL observers reported on facilitator adherence 
and competence for each session activity on a scale from 0=not very well to 4=very well, 

and provided comments to explain deviations from the curriculum. Mean adherence and 

competence scores were calculated at each session across activities. In addition to YL 

observations, during three in-person visits to Rwanda each year, MF and the investigators 

each observed 3 – 4 group sessions. During these visits, MF provided direct supervision to 

YL, and conducted two refresher trainings each year (n=9) over the course of the study.

Results

Exploration Phase

Figure 2 illustrates the EPIS phases and activities. In 2004, We-ACTx For Hope (WFH), a 

non-governmental organization in Kigali (sister organization of WE-ACTx directed by the 

second author, MC) was founded to provide care for women and children living with HIV. 

The organization was a response to calls for help accessing ART following the Rwandan 

genocide. Since then, MC has worked closely with colleagues at the Rwandan Ministry of 

Health (RMH) to navigate challenges providing ART. In 2007, WFH identified the need for 

youth friendly services to address the high numbers of teens on second- and third-line 

treatment due to adherence barriers and viral resistance to first-line therapy. WFH staff 

recognized that youth needed opportunities to express themselves, including their concerns 

about being HIV infected, disclosing their status, feeling angry at their parents, difficulty 

taking ART, having sex and being safe, and most importantly, about their future. To address 

these needs, WFH launched weekly support groups delivered on Sunday morning.

At the same time, there were ongoing country-wide discussions among HIV providers and 

the RMH focused on strategies to better meet the needs of adolescents living with HIV. In 

2009, MC initiated discussions with the head of the Rwandan Biomedical Center of the 

RMH (SN, last author) to develop new adolescent services. The RMH ran the Therapy, 

Research and AIDS Care clinic at the Central Hospital of Kigali (CHUK), and staff at 

CHUK were also concerned about the high number of youth with poor viral suppression and 

mental health.

In 2011, MC invited SN to collaborate on a proposal to the Ronald McDonald House 

Charities to develop a multidisciplinary approach to adolescent care at both clinics. 

Physicians, psychologists, staff, and leaders of both clinics met several times to discuss the 

most appropriate intervention, and upon deciding on CBT, to design the intervention. 

Although the proposal was not funded, the undertaking launched a process of collaboration 
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between WFH and the RMH that paved the way for the current project. In December 2011, 

MC reached out again to SN to explore a joint application in response to a request for 

proposals to improve adolescent adherence to antiretroviral therapy. MC invited the first 

author (GD) to collaborate based on her research experience conducting rigorous 

randomized clinical trials in adolescent HIV. MC and GD met in person in January 2012 at 

the University of Illinois at Chicago to discuss the application. Shortly thereafter, the 

investigative team was established (MC, SN, GD) and other key stakeholders from WFH and 

RMH were engaged to assist in the planning (e.g., nurses, psychologists, infectious disease 

physicians).

On January 23, 2012 MC, SN, and WFH staff met in Kigali to discuss the mechanisms 

responsible for poor adolescent ART adherence. Participants agreed that ART adherence 

efforts must address untreated trauma and depression and gender-based violence and re-

confirmed CBT as the best approach. A second component of the conversation considered 

how to deliver CBT to increase sustainability and scalability if effective. These concerns 

were forefront during the Exploration phase and led to strong consensus to build local 

capacity and create an experienced workforce. Key stakeholders agreed to adapt and test the 

effectiveness of a trauma-informed CBT approach for Rwandan adolescents living with HIV, 

and develop an in-country workforce to facilitate intervention scalability and sustainability if 

effective. Over the following month (January – February 2012), the team met multiple times 

in Kigali and exchanged email to discuss and flesh out the grant proposal submitted in May 

2012.

Preparation Phase

In December 2012, after learning that the grant would be funded, MC and MF conducted 

approximately five key informant interviews with WFH and CHUK staff and two informal 

focus groups, one with adolescents and one with young adults to query barriers and 

facilitators of adolescent ART adherence and intervention implementation. The informal 

focus groups with adolescents (N=8; 50% male) and young adults (N=10; 50% female) 

noted similar reasons for non-adherence, including fear of disclosure and accompanying 

stigma, logistical barriers (too many pills, forgot), hopelessness about the future, and lack of 

caregiver support. Both groups were uniformly positive about a group-based intervention for 

adolescents living with HIV to help improve mental health and medication adherence noting 

a desire to learn more effective ways to cope with stress, and young adults were especially 

eager to learn how to deliver the intervention.

In March 2013, MC and GD led an in-country 3-day retreat in Prefecture de Kigali attended 

by 14 stakeholders representing WFH, RMH, and CHUK to discuss the proposed CBT 

intervention and general project plans. Participants provided feedback about potential 

barriers and facilitators to program delivery and expressed strong support for a trauma-

informed intervention that also addressed depression and medication adherence. They 

carefully reviewed the materials (curriculum, survey instruments), amended the curriculum 

to improve cultural relevance, added content related to gender-based violence and ART 

adherence, and finalized the training manual. Adaptations led to the revised TI-CBTe 
curriculum used in the study. Participants also offered specific recommendations for 
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implementation, namely involving both CHUK and WFH to achieve the full sample size, 

training young adults living with HIV to deliver the intervention, and employing clinic 

psychologists as YL supervisors.

From April to June 2013, MC and MF met with youth and WFH and CHUK staff in Kigali 

to discuss feasibility, timing, training, space, and clinic resources. They identified potential 

barriers (few personnel, limited resources, small spaces) and strengths (systematic outreach 

to retain youth in care, wrap around services, dedicated staff, governmental support). From 

these inputs, the team developed an implementation plan that detailed rigorous methods to 

hire and train YL and ensure supervision and fidelity monitoring. The project director (CI, 

third author) was hired and began preparing for implementation.

Implementation Phase

Table 1 provides descriptive statistics for youth participants and YL at baseline. Across the 

sample, 82% reported at least one traumatic event in their lifetime and 60% reported two or 

more events.

TI-CBTe training—Shortly after selection and hiring, CI began YL training in research 

ethics and basic job skills. In September 2013, MF led an in-country TI-CBTe training 

including group facilitation skills. YL and both study psychologists (one from each clinic) 

attended training 4-hours per day, five days per week for three weeks at WFH. Of the 18 YL 

who met inclusion criteria, 14 completed the TI-CBTe training. Week 1 training emphasized 

basic concepts related to CBT, the importance of ART adherence for viral suppression, 

knowledge about traumatic stress and depression, and coping strategies. In week 2, MF 

reviewed the TI-CBTe manual, and YL learned the material and practiced delivering 

activities in pairs as MF observed. At the end of week 2, MF and the psychologists identified 

four YL to be the first to deliver TI-CBTe, two at each clinic. An additional four YL were 

selected to observe the sessions, two at each clinic. During week 3, the four YL chosen to 

deliver the program practiced the sessions while MF, the psychologists, and remaining YL 

observed and provided feedback. Final competence was determined by MF who observed 

each YL directly and confirmed that s/he was: (1) comfortable with the material, (2) 

followed the intervention manual, (3) demonstrated knowledge and ease delivering the 

session, (4) worked collaboratively with his/her co-facilitator, and (5) was able to field 

questions from mock participants during practice. Over the 4-year study, 10 YL facilitated 

and/or observed the groups, five assisted with assessments and material preparations, and all 

14 participated in two refresher trainings each year designed to prevent facilitator drift.

Cascading supervision model—MF led a cascading supervision model, a rigorous 

approach to monitor YL fidelity. YL facilitators and observers engaged in twice weekly 

supervision with the WFH and CHUK psychologists. In the first meeting, YL discussed the 

previous session activities, reviewed feedback from fidelity ratings, and YL shared their 

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

received feedback from the supervisor or additional training as needed. Following weekly 

supervision sessions with YL, the psychologists participated in weekly 2-hour Skype 

meetings with MF to discuss YL supervision.
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Feasibility—Participant recruitment, enrollment, and attendance were strong (see Figure 

1); 86% (n=360) of interested adolescents enrolled, 93% (n=166) attended at least five TI-

CBTe sessions, and 76% (n=135) attended all six TI-CBTe sessions. Equal numbers of youth 

enrolled at each clinic (n=180) and only four participants were dropped due to ineligibility. 

Retention was 99% at each follow-up assessment (6-, 12-, and 18-months) and 83% at the 

booster session.

All 18 nominated YL completed the pre-training requirements, and 13 who participated in 

the TI-CBTe training achieved competence. One YL with difficulty reading was unable to 

fully deliver the intervention, but he was able to observe sessions. YL attendance at 

supervision and intervention sessions was > 85%. Where a YL was unavailable to lead a 

session, another YL served as backup. For > 92% of sessions, there were four YL present - 

two facilitators and two observers. YL were consistently prepared to lead the sessions, 

engaged actively in supervision, and were open to feedback. Only two YL missed < 3 

supervision sessions due to school internships. In a final informal focus group, YL (n=14) 

reported increased self-confidence, greater optimism, improved quality of life, better job 

prospects, and tolerance for diversity as benefits of being part of the study. YL also indicated 

increased understanding of the connections between thoughts, feelings and behavior, more 

awareness of gender expectations, and improved condom use skills.

Uptake by Clinics—Non-study clinic staff supported intervention activities across all 

project years. They assisted with the logistics of implementation, and readily adjusted clinic 

programming to accommodate study activities. For example, at CHUK, staff increased the 

frequency of discussion groups to match the TI-CBTe meetings. Clinic staff also triaged 

referrals for youth in need of mental health services, arranged for ample space to 

simultaneously deliver the intervention and discussion group sessions, and facilitated 

medical records abstraction of clinical data, namely CD4 and viral load counts. The usual 

care group at one clinic was cancelled for two months due to lost funding but resumed once 

funding was restored in order to meet study requirements.

Acceptability—High youth enrollment (86%) and retention (98%) indicated acceptability, 

and high attendance across sessions (76% – 93%) suggests the group format was acceptable 

to youth and caregivers. Additionally, average participant ratings across all sessions of how 

knowledgeable, comfortable, and much YL valued what participants said ranged from 4.41 

to 4.63, corresponding with “very favorable” ratings.

Evidence of acceptability among YL was also strong. Over the 4-year study, there was no 

YL turnover, and YL reported strong interpersonal connections with one another. Two years 

after the final group session (February, 2019) all but one YL (who was in school abroad and 

joined by Skype) attended a luncheon in Kigali with MF, MC, and GD. At the luncheon, YL 

reported regular get-togethers, a private Facebook page, and a WhatsApp group for ongoing 

contact among themselves.

Fidelity—Regular supervision and direct observations of multiple sessions by MF and MC 

twice annually and GD once per year confirmed treatment fidelity. In addition, formal 

ratings of adherence and competence by YL observers corresponded to an average of “very 
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well” during the intervention sessions (sessions 1– 6 adherence range: M= 3.61–3.68, 

SD=0.38–0.46; sessions 1– 6 competence range: M=3.57–3.69, SD=0.33–0.40) and booster 

session (adherence M=3.57, SD=0.42; competence M=3.59, SD=0.36).

Discussion

This paper presents a case study of the Exploration Preparation Implementation and 

Sustainment framework applied retrospectively to the Kigali Imbereheza Project, a 2-arm 

randomized controlled trial testing a trauma informed cognitive behavioral intervention 

enhanced to address ART adherence for Rwandan youth living with HIV. EPIS proved 

useful to document the implementation process through four phases and identify barriers and 

facilitators to key implementation outcomes,59 namely feasibility, acceptability, uptake, and 

fidelity. This study compares favorably to prior applications of EPIS by utilizing multiple 

phases, planning early for sustainment, operationalizing a novel supervision/fidelity 

management approach, and targeting a new context with a new population.56

This case study extends previous implementation research on EPIS. A systematic review of 

peer-reviewed publications from 2011 to 2017 evaluated the use of EPIS components and 

identified 49 unique projects.56 Only one was implemented in Africa (South Africa),60 and it 

used EPIS mainly to frame the study. Likewise, most applications were implemented in high 

to middle-income countries and spanned public sectors but not HIV clinics. No project 

focused on adolescents living with HIV, the Rwandan context, or a youth-delivered mental 

health intervention to improve ART adherence. Thus, the current case study offers new 

insight into the application of EPIS with a unique population, in a novel limited resource 

context, and focused on an important yet understudied public health problem.

EPIS-related research to date has primarily emphasized the Implementation phase,61 and 

only 31% of projects reviewed by Moullin et al. (2019)56 evaluated bridging factors. By 

contrast, this case study describes activity across all four phases with special attention to the 

Exploration and Preparation phases, and we highlight the role of the research team as 

“purveyors or intermediaries” in ongoing implementation via training, supervision, support, 

and consultation. We also describe a relatively innovative approach to quality assurance54 

that simultaneously promotes local capacity to deliver an evidence-based mental health 

intervention. The cascading supervision model outlines a concrete strategy to monitor 

treatment fidelity while building local expertise to strengthen sustainability.56 Sustainability 

planning is often ignored in implementation studies62 but important to ensure that effective 

programs continue after the research ends.63

A key goal of EPIS research is to diffuse the framework across different sectors, new 

evidence-based programs, and unique users.56 Many of the published reports to date involve 

one of the developers or their direct mentees.56 This case study diffuses EPIS in three ways; 

it was applied to Rwandan HIV public health clinics (new sectors), examined for a trauma 

informed cognitive behavioral intervention to improve ART adherence (new EBP and health 

concern), and implemented by authors independent of the developers.
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In addition to these scientific advances, this case study revealed important lessons that may 

inform future implementation research. Perhaps most importantly, the Exploration phase was 

vital to develop a genuine community-engaged approach that involved shared power and 

decision making, the gold standard of research with marginalized communities (Hermes, 

1999). The researchers leveraged the long-term relationship between MC, the founder of 

WFH, and SN from the RMH to form a cohesive team that helped guide project activities in 

each EPIS phase. Importantly, we engaged individuals from different stakeholder 

perspectives, namely HIV health care providers (nurses, psychologists, physicians), youth 

living with HIV, and staff working at public health clinics to inform implementation. This 

broad systematic approach during the Exploration phase laid the foundation for widescale 

buy-in and acceptability of the program by the HIV clinics and RMH. Lastly, engaging the 

RMH from the start planted the seeds of sustainability and improved the potential for policy 

change.

Two lessons emerged from the Preparation phase. First, Preparation appeared to directly 

promote uptake. Researchers and clinic staff worked together to identify a feasible and 

suitable approach to project implementation, underscoring the role of bridging factors to 

implementation success.54 During this phase, we clarified study components that could and 

could not be modified without compromising research integrity.64 For example, learned that 

changing the day of the intervention, incorporating traditional movement exercises at the 

start and end of each session, and combining sessions (without losing content) would 

improve uptake without hampering fidelity. The two clinics had differing schedules for their 

discussion control groups, so we matched the TI-CBTe groups with the discussion groups at 

each clinic to align with clinic logistics. In contrast, we ensured that certain activities (e.g., 

core components, theory-driven activities) were not altered.65 By working together to 

develop the implementation plan, we were able to facilitate clinic uptake and acceptability 

while maintaining fidelity.

The Preparation phase was also central to ensure scientific rigor. The implementation plan 

codified how to carefully evaluate fidelity to study procedures and the intervention, 

anticipating and adjusting to operational barriers. As an example, we employed a twice 

weekly supervision schedule to review observer feedback, re-train where needed, and 

practice upcoming sessions. We avoided delivering intervention groups on the third Saturday 

of each month to accommodate Rwanda’s “National Cleaning Day”, and we did not run any 

activities in April when the country formally recognizes the 1994 genocide. During the 

Preparation phase, we established detailed training and facilitator manuals for participant 

recruitment, assessment, and retention, intervention delivery, and data transfer to ensure 

meticulous methods.

Finally, this case study elucidated the importance of attending to broad multilevel factors 

(inner context, external setting)54 that interact to inform implementation outcomes. On the 

positive side, HIV clinic support and positive staff attitudes (inner context) toward TI-CBTe 

contributed to study successes in the ease of uptake and participation among eligible youth, 

feasibility and acceptability (high session attendance, excellent participant and youth leader 

retention), and strong intervention fidelity (adherence to the curriculum and participant 

perceptions of youth leaders as knowledgeable, comfortable and respectful). On the negative 
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side, unanticipated external setting factors impeded study outcome measurement. Changes in 

ART initiation requirements from 2013 to 2017, shifts in therapeutic regimens from multiple 

pills to one pill, and decreases in PEPFAR funding to support HIV care and treatment 

reduced opportunities to evaluate the effects on ART adherence and sustain the intervention.

These lessons underscore future research directions for implementation science in HIV. This 

case study supports previous research that non-professionals without prior experience can be 

trained to deliver health interventions with fidelity and careful monitoring,66 and extends 

these data to young adults living with HIV and TI-CBTe. Reliance on community health 

workers to deliver mental health and HIV-related services continues to increase,67–69 and 

evidence for its advantages grow; it can overcome barriers to sustainable ART and scale up 

in high prevalence, low resource environments,70 address the shortage of health workers, 

provide employment opportunities, and lower human resource costs.71–73 Employing lay 

workers to deliver mental health and HIV-related programs may also result in improved 

patient retention and survival,7470,75 greater access to HIV care, ART coverage, ART 

adherence, and virological and immunological outcomes.70 Yet, the impact of task shifting 

on this unique workforce is not well understood. The positive reports by youth leaders in this 

case study suggests potentially far reaching benefits, but future formal qualitative research is 

needed to inform this area.

Despite early preparation, we were unable to fully execute a plan for sustainability. Changes 

in external factors impeded our best laid plans. Sustainment of effective programs remains 

challenging in low-income countries,76 particularly as funding for HIV-related services 

remains flat.77 Training community health workers (see above) may prove cost-effective, but 

future research should plan explicitly for how to adapt to changes in external and internal 

factors during implementation. One option is to create a framework with strategies for 

sustainability that can be regularly evaluated and updated, such as how to engage health 

ministries at the start to support scale-up with policies and resources. The recently funded 

PATC3H consortium by the National Institutes of Health is well-poised to inform efforts to 

engage countrywide partners in program sustainability.

This case study reports on implementation outcomes (feasibility, acceptability, uptake, 

fidelity) rather than implementation processes. Future research that focuses on processes will 

build the science of implementation to drive much-needed rigor in methodology that can be 

generalized broadly. As an example, the Stages of Implementation Change (SIC) aligns with 

the EPIS framework78,79 and may inform important insights into processes that predict 

success vs. failure in implementation.79

Minimal attention to implementation factors is implicated in the 17-year gap80 between a 

scientific innovation and its application in real-life settings. The growing emphasis on 

implementation science, particularly in low resource settings,55,81 is designed to reduce the 

gap. This case study applied the EPIS framework to document the implementation process 

related to TI-CBTe for Rwandan youth living with HIV and demonstrated feasibility, 

acceptability, uptake, and fidelity, proving useful in key areas and underscoring the need for 

additional investigation.
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Figure 1. 
Consolidated standards of reporting trials (CONSORT) summary of participant enrollment 

retention at 6-, 12-, and 18-month follow-up.
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Figure 2. 
Applying the Exploration, Preparation, Implementation, Sustainment Framework to the 

Kigali Imbereheza Project.
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Table 1.

Descriptive statistics at baseline among participants (N=356) and youth leaders (N=14)

Participants Youth Leaders

Age, mean (SD) 16.78 (2.16) 22.71 (1.14)

Female, % (n) 51% (183) 43% (6)

Abject poverty or very poor, % (n) 51% (177) 36% (5)

Currently in school, % (n) 85% (301) 36% (5)

Completed at least grade S1 in school, % (n) 51% (183) 100% (14)

Orphan, % (n) 23% (83) 54% (7)

Adherence Wilson Average Score, mean (SD) 75.01 (14.52) 84.09 (8.61)

Anxiety/depression symptoms (past 6 months), mean (SD) 0.49 (0.39) 0.35 (0.27)

Trauma symptoms (past 30 days), mean (SD) 6.41 (5.18) 3.07 (2.09)

Note. Adherence was measured with the Adherence Wilson Average Scale Score (range=0–100); higher scores indicated higher adherence (Wilson 
et al., 2016). Anxiety/depression symptoms were measured with the Youth Self-Report (range = 0–2); higher scores indicated greater anxiety/
depression (Achenbach & Rescorla, 2001). Trauma symptoms were measured with an adapted version of the UCLA-PTSD RI (range=0–24); 
higher scores indicated higher trauma symptoms (Betancourt et al., 2012). All statistics were calculated based on available data.
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