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Abstract 

Background: In low- and middle-income countries (LMIC), there is a substantial gap in the treatment of mental and 
behavioral health problems, which is particularly detrimental to adolescents and young adults (AYA). The Common 
Elements Treatment Approach (CETA) is an evidence-based, flexible, transdiagnostic intervention delivered by lay 
counselors to address comorbid mental and behavioral health conditions, though its effectiveness has not yet been 
tested among AYA. This paper describes the protocol for a randomized controlled trial that will test the effectiveness 
of traditional in-person delivered CETA and a telehealth-adapted version of CETA (T-CETA) in reducing mental and 
behavioral health problems among AYA in Zambia. Non-inferiority of T-CETA will also be assessed.

Methods: This study is a hybrid type 1 three-arm randomized trial to be conducted in Lusaka, Zambia. Following 
an apprenticeship model, experienced non-professional counselors in Zambia will be trained as CETA trainers using 
a remote, technology-delivered training method. The new CETA trainers will subsequently facilitate technology-
delivered trainings for a new cohort of counselors recruited from community-based partner organizations throughout 
Lusaka. AYA with mental and behavioral health problems seeking services at these same organizations will then be 
identified and randomized to (1) in-person CETA delivery, (2) telehealth-delivered CETA (T-CETA), or (3) treatment as 
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Background
The quality and availability of mental and behavio-
ral health care in low- and middle-income countries 
(LMIC) are significantly deficient [1–3]. The high need 
and inadequate resourcing for mental health results in 
a substantial treatment gap [1, 2, 4] that directly con-
tributes to the ongoing violation of human rights, abuse 
and neglect, reduced adherence to medical regimens, 
long-term disability, ill-health, lower economic produc-
tivity, and increased mortality [5–9].

Adolescents and young adults (AYA) in LMIC are in 
critical need of access to mental and behavioral health-
care. Mental and behavioral health problems account 
for up to 30% of disability-adjusted life years before the 
age of 30 [10]. AYA are disproportionately affected by 
the HIV epidemic, accounting for 30% of all new HIV 
infections [11]. In Zambia, the location of the current 
study, AYA are at high risk of HIV infection, poverty, 
experienced violence (including sexual and gender-
based violence), and unemployment [12, 13]. The com-
bination of past and continuing stressors can cause 
stress-related problems including maladaptive behav-
iors, emotional and/or behavioral dysregulation, cogni-
tive challenges, substance use/abuse, aggression, risky 
sexual behavior, and difficulties with functioning [1, 
14–20], which in turn increase the risk for a range of 
poor outcomes, including HIV/AIDS risk, substance 
abuse, and lower economic productivity [8, 21–23].

The body of research and policy supporting the effec-
tiveness of mental health treatments is growing rapidly 
[24–28]. Research shows that certain mental health 
treatments are effective, acceptable, feasible, and can 
be implemented in LMIC with positive clinical out-
comes using an apprenticeship model and a task-shar-
ing approach where lay providers with limited formal 

mental health training function as counselors [24, 25, 
28–31]. Despite this evidence, the wide-scale update 
and sustainability of non-professional delivered inter-
ventions in LMIC are virtually non-existent.

The Common Elements Treatment Approach (CETA) 
is an intervention that is flexible, transdiagnostic, and 
delivered by lay counselors or non-professionals in 
LMIC to address comorbid mental and behavioral 
health problems [29]. CETA is grounded in cognitive 
behavioral therapy elements common to evidence-
based treatments (EBTs) for trauma, behavioral prob-
lems, anxiety, and depression [32]. This approach 
allows a counselor to decide on which element(s), 
order, and dose are most appropriate for each client 
based on presentation. Randomized controlled trials 
(RCT) have demonstrated the effectiveness of CETA for 
a range of mental health, substance use, and behavio-
ral issues among adults in a variety of low-resource set-
tings [33–38]. In a non-randomized study in Ethiopia, 
CETA improved mental and behavioral health prob-
lems improved among youth [39]; however, CETA has 
not yet been evaluated among adolescents in a fully 
powered randomized trial.

Trainings for EBTs, such as CETA, are typically 
provided by an “expert” who usually is a Ph.D. level 
expatriate with extensive experience and EBT pur-
veyor-approved. After the trainings, the “expert” con-
tinues EBT supervision and coaching to ensure skill 
transfer and fidelity [40]. Multiple studies completed 
on EBTs in LMIC have demonstrated the use of expert-
delivered training with the apprenticeship model is fea-
sible and effective [24, 25, 28, 31]. However, scale-up 
and sustainability efforts of EBTs are nearly impossible 
when utilizing an expert-delivered training approach 
since experts are scarce, costly, have limited time, 

usual (TAU). In the superiority design, CETA and T-CETA will be compared to TAU, and using a non-inferiority design, 
T-CETA will be compared to CETA, which is already evidence-based in other populations. At baseline, post-treatment 
(approximately 3–4 months post-baseline), and 6 months post-treatment (approximately 9 months post-baseline), 
we will assess the primary outcomes such as client trauma symptoms, internalizing symptoms, and externalizing 
behaviors and secondary outcomes such as client substance use, aggression, violence, and health utility. CETA trainer 
and counselor competency and cost-effectiveness will also be measured as secondary outcomes. Mixed methods 
interviews will be conducted with trainers, counselors, and AYA participants to explore the feasibility, acceptability, 
and sustainability of technology-delivered training and T-CETA provision in the Zambian context.

Discussion: Adolescents and young adults in LMIC are a priority population for the treatment of mental and behav-
ioral health problems. Technology-delivered approaches to training and intervention delivery can expand the reach of 
evidence-based interventions. If found effective, CETA and T-CETA would help address a major barrier to the scale-up 
and sustainability of mental and behavioral treatments among AYA in LMIC.

Trial registration: Clini calTr ials. gov NCT03 458039. Prospectively registered on May 10, 2021

Keywords: Global mental health, Adolescents, Randomized controlled trial, Telehealth, Zambia, Implementation 
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usually require a translator, and often need to travel 
long distances for on-site trainings, something that 
was particularly problematic during the COVID-19 
pandemic.

A train the trainer (TTT) strategy is a specific form of 
capacity building designed to provide trainees with the 
necessary knowledge and skills to become trainers them-
selves—and, arguably, sustain a workforce over time. The 
TTT model has been effectively used in a diverse range 
of disciplines (e.g., education, health care) [41–44] and 
has involved multiple types of trainees (e.g., direct care 
counselors, parents, or teachers) depending on the com-
plexity of skills being taught [45, 46]. However, there is 
limited research and few rigorous studies on whether 
TTT efforts achieve their desired level of change, particu-
larly with mental health EBT [47]. Research also suggests 
that technology-based training approaches (i.e., video 
and audio-based instruction) may have the potential to 
result in comparable learning to face-to-face instruction 
across LMIC settings [48, 49]. Thus, applying technol-
ogy-based training approaches to TTT may increase the 
scalability of EBTs [50, 51].

In addition to technology-based training of trainers, 
technology-based delivery of health interventions has 
been identified as a potential strategy to expand men-
tal healthcare access in LMIC settings [52]. However, 
most of the evidence showing the efficacy of technol-
ogy-based mental health delivery has been conducted 
in high-income countries (HIC) with only discussion of 
its implications for implementation in LMIC [53, 54]. 
The majority of studies in this area have focused on vide-
oconferencing, with documented high satisfaction and 
acceptability of tele-mental health delivery for children 
and AYA that are underserved or located in rural areas 
[55–58]. During the COVID-19 pandemic, some mental 
health practitioners in upper-income countries transi-
tioned almost universally to teletherapy. In various LMIC 
settings, tele-mental health delivery has been shown to 
be feasible [59, 60] and similar to HIC contexts and sat-
isfactory comparable to in-person visits [61]. However, 
there is limited evidence on treatment effectiveness and 
symptom reduction with technology-based delivery rela-
tive to in-person implementation in limited-resource set-
tings [61].

Tele-mental health delivery methods reduce com-
mon barriers to treatment access and adherence, includ-
ing time, financial, and transportation demands, among 
hard-to-reach populations, particularly during public 
health crises. Given the rapid increase to access to mobile 
technology in recent years, tele-mental health delivery 
has become a viable option. In January 2021, there were 
over 19 million mobile phone subscriptions in Zambia, 
an equivalent of about 104% of the population [62]. In 

addition, previous technology-based healthcare delivery 
systems have found high user acceptance and increased 
adoption rates of mobile technology that is low-cost, 
readily available, culturally sensitive, and easy to operate 
[63]. Exploring technology options and models for treat-
ment delivery is critical for providing and scaling up care 
in hard-to-reach populations and reducing the treatment 
gap in LMIC settings [64, 65]. Together, tech-delivered 
training and telehealth delivery can reduce the need for 
in-person logistic demands across the training and treat-
ment cascade at the trainer, counselor, and client levels, 
increasing the feasibility, sustainability, and cost-effec-
tiveness of evidence-based mental health care provision 
in LMIC settings.

Given the substantial mental and behavioral health 
treatment gap for AYA in LMIC and the potential for 
technology to improve the delivery and sustainability 
of EBTs, research into the effectiveness and feasibility 
of technology-based approaches to training and inter-
vention delivery is warranted. In this paper, we describe 
the protocol for a randomized controlled trial to test the 
comparative effectiveness of traditional in-person CETA 
and telehealth-delivered CETA (T-CETA) featuring lay 
counselors trained by trainers through a technology-
based TTT approach in reducing mental and behavio-
ral health problems among AYA in an urban setting of 
Zambia.

Methods
Study setting
All study procedures will take place in Lusaka, Zambia. 
Participants will be recruited from community-based 
organizations that provide health, education, and social 
services to AYA in Lusaka. Organizations with access to 
AYA populations and with existing counseling/mental 
health services were selected, as they will serve as prime 
CETA and T-CETA service delivery points, should the 
study demonstrate feasibility and effectiveness in this 
population. Selected organizations include a combination 
of local and international non-governmental organiza-
tions (NGOs) and government health clinics. Heteroge-
neity in implementing sites is desirable to generate robust 
clinical and implementation evidence.

Overview of study design
This study will use a hybrid type 1 three-arm parallel-
group randomized controlled design [66] to compare 
the effectiveness of CETA delivered either in-person or 
via telephone (T-CETA), compared with a treatment as 
usual (TAU) control group. CETA trainers (up to N = 
6) will be identified from an existing cadre of Zambian 
counselors and will be trained to be CETA trainers via 
a technology platform. They will be trained to facilitate 
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technology-delivered CETA trainings to new prospective 
counselors (up to N = 50) recruited from our partnering 
organizations, who will be trained to deliver both in-per-
son CETA and T-CETA. We will recruit and randomize 
AYA clients (N = 400) with mental and behavioral health 
problems from our partnering organizations to one of 
the following three conditions: (a) CETA, (b) T-CETA, 
or (c) TAU. We will evaluate mental and behavioral 
health outcomes among AYA at baseline, post-treatment 
(approximately 3–4 months post-baseline), and 6 months 
post-treatment (approximately 9 months post-baseline) 
(Fig.  1). Data will also be collected on CETA trainer 
and counselor competency, fidelity, and knowledge, and 
implementation constructs (e.g., acceptability, feasibility, 
cost) associated with training and intervention delivery.

Participants
AYA participants will be between the ages of 15–29 with 
mental and behavioral health problems as measured by 
validated screening tools (see the “Screening and baseline 
assessment” section). Trainer and counselor participants 
will be lay providers interested in mental health training. 
Full eligibility criteria are summarized in Table 1.

Recruitment
For the recruitment of AYA clients, the research team will 
conduct half-day training sessions explaining CETA, and 

for whom and what problems it is appropriate, to all staff 
at collaborating partner organizations. In addition, a sep-
arate 2-h CETA information meeting will be conducted 
for home-based care workers that help link individuals to 
services. Recruitment by home-based care workers con-
nected to partner sites is a process used previously by the 
research group to help identify, connect, and assure that 
those in need get services and mirrors how the program 
could recruit clients in a real-world setting [67, 68]. Initial 
contact will be made by the partner organization staff or 
home-based care workers who will explain the study with 
a recruitment script to AYA, and their primary caregiver 
for those under age 18, with whom they have previously 
or currently worked. Snowball recruitment methods may 
also be used to identify additional AYA participants. 
Recruitment will be conducted in private locations such 
as a private room in a community location (e.g., church, 
school) or a private room within the partner organiza-
tion’s facilities. AYA that express interest in receiving 
more information on the study will be connected to the 
research team.

Trainer- and counselor-level participants will be 
recruited from our collaborating partners and through 
contacts of local stakeholders like the Ministry of Health 
to increase the likelihood that the provision of CETA 
continues after the end of the study period. Our collabo-
rating partners and contacts will recommend the current 

Fig. 1 Spirit flow diagram of the trial schedule
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staff who they think would be appropriate CETA coun-
selors and have time to provide this service. Potential 
counselors will also need to submit a resume to the study 
team, a letter expressing their motivation to be a counse-
lor, and a letter of support from their organization. The 
study staff will interview the applicants and ensure they 
meet the inclusion criteria. The final agreement will be by 
consensus of the study team and collaborating partners.

Informed consent
Consent activities with all participants involve discuss-
ing relevant study details including the purpose, treat-
ment details, privacy, and risks and benefits. Informed 
consent will be obtained from AYA clients (and caregiv-
ers, if applicable) in English, Bemba, or Nyanja by trained 
research assistants. Consent is obtained for participa-
tion in all study activities at the screening phase. AYA 
will be informed that study participation is voluntary 
and will not impact any ongoing or future services they 
may receive. Research assistants will be trained in human 
subjects and responsible for the conduct of research and 
receive appropriate certification. For clients under age 
18, research assistants will also obtain informed consent 

and permission from the AYA’s primary caregiver to 
obtain assent from the AYA participant. Informed con-
sent forms are available from the corresponding author 
on request.

Screening and baseline assessment
The screening portion of the baseline assessment consists 
of demographic information, internalizing and exter-
nalizing symptoms, and post-traumatic stress. Screen-
ing instruments will be administered using the audio 
computer-assisted self-interviewing (ACASI) system. 
Participants can navigate through the questionnaires 
themselves using a laptop computer while listening to the 
questions through headphones and seeing the question 
and response options on the screen. A research assistant 
will be positioned nearby in case the participant has any 
difficulty. We have used ACASI extensively with AYA 
populations in Zambia and found it to be an acceptable 
and feasible approach for measuring mental and behav-
ioral health outcomes [69]. All measures included in the 
ACASI have previously been used by our team with simi-
lar study populations and are available in English, Bemba, 
and Nyanja [35, 68–72].

Table 1 Participant eligibility and screening

AYA 
 1. 15–29 years of age

 2. Attend or be referred to the study site

 3. Live in the area served by a study site (i.e., not staying temporarily)

 4. Ability to speak one of the study languages (English, Bemba, or Nyanja)

 5. Screening: present with one or more common mental/behavioral health problems based on validated screening tools included in the audio 
computer-assisted self-interviewing (ACASI) system. Specifically, the following screening tools and cutoff values:

  a. Youth Self Report Internalizing Scale (≥ 14)

  b. Youth Self Report Externalizing Scale (≥ 8)

  c. Child PTSD Symptom Scale (≥ 12)

 6. Exclusion:

  a. Currently on unstable psychiatric drug regimen (e.g., altered in past 2 months)

  b. Suicide attempt or active and severe self-harm in the past month

  c. Psychotic disorder or severe mental illness

Trainers and counselors
 1. 18 years of age or older

 2. Interest in providing CETA

 3. Time/availability to participate in the study

 4. Minimal education level is comparable to a high school education

 5. Ability to speak English fluently and speak at least 1 local language (Nyanja or Bemba)

 6. Completion of an in-person interview with study team investigators demonstrating strong communication skills

 7. Planning to stay in the study area (Lusaka) to provide treatment to clients and/or training to new counselors

 Trainers: in addition to all of the above:

 8. Interest in teaching CETA

 9. Completion of the CETA training

 10. Completion of a minimum of 3 CETA cases under supervision
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Broadband Mental Health Functioning (Youth Self Report 
(YSR) [72];)
The YSR is a 112-item measure of broadband men-
tal health symptoms on a 3-point Likert scale (0 = not 
true, 1 = somewhat true, 2 = very true or often true). The 
measure produces 8 subscales and two broad internaliz-
ing and externalizing symptom scores. Eligibility cutoffs 
of ≥ 14 and ≥ 8 will be used for the internalizing and 
externalizing subscale scores, respectively, based on our 
previous validity study [73].

Post‑traumatic stress symptoms (Child PTSD Symptom Scale 
(CPSS) [74];)
The CPSS is a 17-item scale that corresponds to the 
DSM-5 criteria for PTSD on a 4-point Likert scale (0 = 
not at all or only one time, 1 = once a week or less/once 
in a while, 2 = 2 to 4 times a week/half the time, 3 = 5 
or more times a week/almost always). The items produce 
a total Symptom Severity Scale. Based on our previous 
validity study in Zambia, an eligibility cutoff of ≥12 will 
be used [73].

Participants who do not meet the eligibility cutoffs on 
screening measures will exit the study and be provided 
resources for mental health and other social services 
in their area. Eligible AYA participants will continue 
to complete the second portion of the baseline assess-
ment via the ACASI system, which includes measures 
of substance use, aggression/violence, functioning, 
and COVID-19 vaccine hesitancy (see the “Outcomes” 
section).

Randomization and blinding
Each participant will be assigned a unique ID number 
by the research assistant during the screening/baseline 
assessment. Randomization will occur at the individual 
AYA level and be stratified by site. Following the determi-
nation of eligibility and completion of the baseline assess-
ment, the research assistant will communicate the ID 
number to a study staff based at research headquarters 
who will not interact with study participants. This study 
staff will maintain a randomization sequence that will 
be developed a priori by a US-based research staff. This 
list will not be available or viewable to data collectors in 
Zambia. The list will have a sequence of treatment assign-
ments (CETA or T-CETA or TAU) in random order, 
stratified by site, produced via a random number genera-
tor in Microsoft Excel. Randomization will be imbalanced 
(1.5 CETA: 1.5 T-CETA: 1 TAU) due to the different sam-
ple size requirements in the TAU control arm (see the 
“Data analysis” section). Eligible AYA participants will 
be assigned a condition based on the next available slot 
on the randomization list and inform the field staff of 
the assignment. At this point, the field staff will not be 

blinded to condition assignment for participants they 
assess. Eligible AYA clients will be informed immediately 
of the result of the randomization and appropriate next 
steps: CETA and T-CETA participants will be told that a 
counselor will be contacting them within 48 h to set up 
the first session; TAU participants will be told that the 
study team will contact them in approximately 3 months 
to schedule their first post-assessment. The use of ACASI 
will result in the outcome assessments being blinded; 
data analysts will also be blind to the intervention sta-
tus when conducting analyses. Due to the nature of the 
intervention, neither counselors nor AYA clients will be 
blinded.

Intervention arms
CETA
The Common Elements Treatment Approach (CETA) is 
a transdiagnostic, multi-problem intervention designed 
to address adult and youth trauma, depression, anxiety, 
safety, and substance use [75]. It comprised a small set 
of common elements found to be efficacious and prev-
alent across a range of EBTs to treat common mental 
health problems. CETA was designed to be flexible in 
the elements utilized, their order, and their dose (num-
ber of sessions) to allow counselors to address hetero-
geneity, comorbidity, and symptom fluctuations in and 
across clients. Treatment typically consists of 6 to 12 
weekly, approximately 60-min sessions delivered by lay 
workers.

T‑CETA
For the adaptation of the CETA manual for telephone 
delivery, we reviewed evidence-based telehealth strate-
gies and recommendations, telehealth ethical and legal 
guidelines, and clinical recommendations from tele-
health providers. In addition, local trainers-in-training 
in multiple contexts reviewed telehealth modifications 
and provided input that was incorporated into the final 
T-CETA manual used in this study. No changes were 
made to the structure, duration, and dose of CETA ses-
sions, treatment components, or measurement-based 
clinical decision-making processes. Telehealth modi-
fications, additions, and strategies were incorporated 
throughout the manual in delineated “telehealth boxes.” 
This way, the original manual was maintained outside 
of the telehealth boxes, allowing for clear identification 
and training of telehealth modifications for both new 
and existing CETA counselors. A pilot phase was con-
ducted in Zambia to explore the feasibility and accept-
ability of T-CETA and to obtain feedback for modifying 
the telehealth additions or implementation strategies. 
Qualitative results highlighted the barriers to T-CETA 
treatment (i.e., poor connection; client phones off or 
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not having phones; lack of private spaces) and solutions 
to these barriers (i.e., using community staff ’s phone for 
sessions; obtaining multiple contacts for participants; 
home visits). For those with access to a telephone, 
T-CETA was deemed by participants as acceptable and 
effective.

Treatment as usual control Participants randomized to 
the TAU condition will be encouraged to continue engag-
ing with support services normally offered in their com-
munity, such as those provided by the partnering organi-
zation, and the types and utilization of these services 
will be tracked. Counselors will check in with TAU par-
ticipants monthly to assess safety; any participant with a 
safety risk will be contacted by a counselor to complete a 
safety plan and be monitored. All TAU participants will 
receive a full course of CETA, if desired, after completion 
of the active study aims. For all study arms, a dedicated 
adherence team will be identified at each partner site and 
overseen by the project manager. Adherence strategies 
will include regular telephone check-ins, coordination 
with other site providers, and, if needed, home visits. Fol-
lowing the participation in the trial, participants will be 
provided a list of available resources in the community 
and the option to reengage with CETA providers in the 
area, if needed.

CETA training CETA training and supervision activities 
in this study build on the existing apprenticeship model 
for lay providers to become mental health counselors 
[76]. In this model, the trainer initially assumes respon-
sibility for teaching core skills and guiding the prospec-
tive counselor. After the initial training, supervisors, who 
may be identified beforehand or from the cohort of new 
counselors, are responsible for acting as the link between 
counselors and trainers. Before counselors begin deliver-
ing the intervention to clients, supervisors run practice 
groups with prospective counselors, which are then fol-
lowed by supervision groups. Practice groups involve 
role-plays of a particular intervention component or skill, 
while supervision groups involve each prospective coun-
selor going through one or two pilot cases with a super-
visor who has previously piloted the case themselves 
with a trainer. When supervisors are providing guidance 
during practice and supervision groups to counselors, 
supervisors also engage in weekly calls with a trainer to 
receive consultation and support. At every level, each 
individual grows in their role over time and develops the 
necessary skills so that those who deliver coaching and 
support eventually provide minimal guidance. For this 
study, trainers-in-training (N = up to 6) will learn how to 
train new counselors and supervisors via the technology 
platform.

The technology-based TTT developed for this study con-
sists of 10 days of trainers-in-training reviewing CETA 
components on the tech platform, expert CETA trainers 
modeling training components live via video chat and 
live and pre-recorded video observation of trainers-in-
training role-plays by expert CETA trainers. Role-plays 
by trainers-in-training will be rated using a structured 
rating system, with feedback provided during live video 
sessions.

Following the TTT, groups of CETA trainers-in-train-
ing (pairs, or triplet groups) will each facilitate separate 
technology-delivered CETA training to the new prospec-
tive CETA counselors from our partnering organizations. 
Trainers-in-training will facilitate technology-delivered 
trainings to prospective counselors, which include train-
ing on standard CETA and T-CETA delivery. Each train-
ing will be conducted with approximately 25 counselors 
(N = up to 50).

Outcomes
The primary outcomes in the trial will be AYA trauma 
symptoms (as measured by the CPSS), internalizing 
symptoms, and externalizing behaviors (both measured 
by the YSR) administered via ACASI as described in the 
“Screening and baseline assessment” section. Secondary 
outcomes among AYA, also administered via ACASI, 
include substance use, which will be measured with the 
Alcohol, Smoking, and Substance Involvement Screening 
Test (ASSIST) [67, 77] and aggression/violence as meas-
ured by the Youth Victimization Scale [78]. Outcomes are 
assessed at baseline, post-treatment completion (approx-
imately 3–4 months post-baseline for TAU participants), 
and 6 months post-treatment completion (approximately 
9 months post-baseline for TAU participants). The pri-
mary time point is post-treatment.

In addition to AYA outcomes, we will collect prelimi-
nary data on counselor and trainer competency, fidelity, 
and knowledge. This will be collected at various points 
throughout the study through standardized role-plays 
and CETA knowledge tests. Mixed methods interviews 
will be conducted among clients, counselors, and trainers 
to explore the acceptability and feasibility of CETA train-
ing and delivery. We will also collect data on health utility 
among AYA using the EuroQol 5-Dimensions for Youth 
(EQ-5D-Y) [79, 80] to inform the cost-effectiveness anal-
yses. In all, AYA participants will be engaged in the study 
for approximately 9–12 months.

Data management
All data collected on paper forms will include only the 
participant’s ID number. Paper forms will be transferred 
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securely in study vehicles to the storage site where they 
will be kept in locked filing cabinets within locked offices. 
Electronic data capture using the ACASI program will 
also only include participant ID numbers and be stored 
on encrypted drives.

Data analysis
The analysis will be done using an intent-to-treat 
approach. Mixed effects regression models will be esti-
mated for each mental/behavioral health outcome. Mod-
els will include fixed effects of treatment group, time, and 
a group × time interaction term. Random effects will 
include client ID and counselor ID. There will be two sets 
of analyses. First, we will conduct a superiority analysis, 
in which each of the CETA arms (CETA and T-CETA) 
is separately compared to TAU. Second, we will conduct 
a non-inferiority analysis in which we will compare the 
outcomes between the CETA and T-CETA groups.

The total number of AYA participants will be N = 400. 
We conducted power calculations for each of the three 
primary outcomes for which AYA will be enrolled in 
the study (trauma symptoms, internalizing symptoms, 
externalizing behaviors). All three required similar sam-
ple sizes; trauma symptoms required the largest sample 
size and are presented here. Based on a previous study 
with AYA using the same trauma symptom scale as this 
study (CPSS) [73], we hypothesize a baseline mean value 
of approximately 19.0 and a standard deviation of 13. 
For the superiority analyses, in which we will separately 
compare each CETA condition (in-person CETA and 
T-CETA) to the TAU control, we will assume an alpha 
= 0.025 to account for two comparisons. Further assum-
ing power = .80 and an expected minimum effect size of 
each CETA condition compared to TAU of 0.5, we would 
require 78 persons per arm. For the non-inferiority anal-
ysis, in which we will compare the two CETA conditions 
to each other, we assume an alpha = 0.05, power = 80%, 
and a non-inferiority margin of 4.7, which is equivalent to 
one-third of the anticipated standard deviation. Previous 
studies have indicated that differences in the outcomes 
that are less than one-third of the standard deviation are 
considered not practically meaningful. Based on these 
assumptions, we would require 114 in each CETA arm 
for the non-inferiority comparison. Using the more con-
servative estimate for the CETA conditions (N = 114 
each) and the estimate for the TAU (N = 78) yields a 
total sample size of N = 306. Assuming 20–25% attrition 
based on previous studies, we have inflated the final sam-
ple size to N = 400 (N = 100 TAU, N = 150 CETA, N = 
150 T-CETA).

The incremental cost-effectiveness analysis will com-
pare the cost-effectiveness of CETA and T-CETA relative 
to TAU. We will first derive quality-adjusted life years 

(QALYs) from health utility reported at each follow-up 
time point by AYA and then estimate the differences in 
the mean QALYs gained per treatment condition over 
study follow-up using the mixed effects models detailed 
above. We will then divide incremental QALYs gained 
under CETA and T-CETA by the incremental cost of 
each relative to TAU from the economic perspective of 
the healthcare provider (i.e., payer’s perspective) to esti-
mate the primary cost-effectiveness outcome: incremen-
tal cost per QALY gained. Sensitivity analyses will be 
undertaken to examine the uncertainty around the cost-
effectiveness estimates, and further interpreted using 
cost-effectiveness acceptability curves that reveal to 
decision-makers the probability of the intervention being 
cost-effective compared to the alternative, given differ-
ent (implicit monetary) values placed on incremental 
improvements in the outcome measurement and QALYs. 
Cost-effectiveness acceptability curves will be based on 
bootstrapped regressions (to account for non-normally 
distributed data) of the study group upon net benefits, 
controlling for clusters.

Data and safety monitoring
In addition to ethical review boards, there will be a data 
and safety monitoring board (DSMB) with research-
ers from both Zambia and the USA in relevant areas of 
expertise. Before study initiation, the DSMB will review 
and approve all study protocols detailing formal proce-
dures for reporting and tracking all adverse reactions, 
following study progress, and identifying any need for 
premature termination of the protocol. No interim analy-
ses will be conducted by the DSMB since the intervention 
is not considered harmful and to avoid erroneous conclu-
sions by running multiple analyses during the study. All 
major study protocol changes will undergo ethical review 
and will be updated in the clinical trials registry.

Dissemination
Trial results will be presented to local partners in Zam-
bia, including partner recruitment sites and other social 
service organizations offering services for AYA popula-
tions, via community meetings and project reports. The 
main study findings will be shared via social media chan-
nels of the implementing teams in the USA and Zambia. 
The results will also be presented at conferences and sub-
mitted for publication in relevant journals.

Discussion
Scalable systems of care, such as those being tested in 
this trial, are needed to close the mental health treat-
ment gap in LMIC, particularly for populations at-
risk for poor outcomes and low treatment adherence, 
such as adolescents and young adults. The need for 
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telephone-based mental health services in LMIC has 
become widely discussed during the COVID-19 pan-
demic. Significant barriers to scale-up of evidence-
based treatments in LMIC include a lack of feasible, 
sustainable training for local lay providers, and client 
access to care. This will be the first CETA trial that is 
specifically designed to evaluate the treatment effec-
tiveness among an adolescent population and the first 
to feature a technology-based training modality and a 
telehealth delivery. This study is a first step to build a 
system of technology-driven training and treatment 
provision to expand access to evidence-based mental 
healthcare in Zambia and other LMIC settings. The 
need for effective, remotely delivered interventions is 
particularly relevant in the COVID-19 era.

There are several notable limitations to this study. 
First, this trial has a risk of social desirability bias in AYA 
reporting of symptoms, particularly in the CETA treat-
ment arms given their therapeutic relationship with 
counselors. To combat this risk, we are using a standard-
ized ACASI assessment system to measure symptoms at 
all time points, administered by research assistants and 
not by the counselors themselves. Second, this trial is 
occurring across several urban sites in the capital city of 
Zambia, and our participants will not be representative 
of AYA in more rural areas of Zambia and across other 
rural LMIC settings. Additional research will be needed 
on the delivery of these interventions to rural populations 
where T-CETA may actually be more feasible and accept-
able because of access to private space and the high costs 
of transportation to a clinic.

If the CETA technology training platform is deemed 
feasible and comparably effective to in-person train-
ing models, and T-CETA is found to be as effective as 
in-person CETA for AYA in Zambia, we aim to expand 
these technology-driven, cost-effective training and 
treatment delivery methods across several contexts in 
sub-Saharan Africa and other LMIC globally.
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