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A B S T R A C T   

Background: Somalia has long been in a state of humanitarian crisis; trauma-related mental health needs are 
extremely high. Access to state-of-the-art mental health care is limited. Islamic Trauma Healing (ITH) is a 
manualized mosque-based, lay-led group intervention aimed at healing the individual and communal mental 
wounds of war and refugee trauma. The 6-session intervention combines Islamic principles with empirically- 
supported exposure and cognitive restructuring principles for posttraumatic stress disorder (PTSD). ITH re-
duces training time, uses a train the trainers (TTT) model, and relies on local partnerships embedded within the 
strong communal mosque infrastructure. 
Methods: We will conduct a hybrid effectiveness-implementation randomized control trial (RCT) in the Soma-
liland, with implementation in the cities of Hargeisa, Borama, and Burao. In this study, a lay-led, mosque-based 
intervention, Islamic Trauma Healing (ITH), to promote mental health and reconciliation will be examined in 
200 participants, randomizing mosques to either immediate ITH or a delayed (waitlist; WL) ITH conditions. 
Participants will be assessed by assessors masked to condition at pre, 3 weeks, 6 weeks, and 3-month follow-up. 
Primary outcome will be assessor-rated posttraumatic stress symptoms (PTSD), with secondary outcomes of 
depression, somatic symptoms, and well-being. A TTT model will be tested, examining the implementation 
outcomes. Additional measures include potential mechanisms of change and cost effectiveness. 
Conclusion: This trial has the potential to provide effectiveness and implementation data for an empirically-based 
principle trauma healing program for the larger Islamic community who may not seek mental health care or does 
not have access to such care. 
Clinical trial registration number: ClinicalTrials.gov NCT05890482. 
World health organization trial registration data set information: See Supplemental Appendix 1.   

1. Background 

According the United Nations High Commissioner for Refugees [1], 
89.3 million people worldwide are forcibly displaced due to various 
forms of trauma exposure including war, conflicts, fear of persecution, 

and human rights violations. Despite decades of advancement, 
evidence-based mental health and psychosocial support interventions 
(MHPSS) have failed to permeate many low- and middle-income coun-
tries (LMICs [2]). In Somalia, there is limited community mental health 
care and there have been no documented in-country mental health trials 
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of any evidence-based MHPSS interventions [1,3]. Muslims in, and 
displaced peoples from, war-torn regions like Somalia experience a high 
trauma burden and are at a substantially increased risk for posttraumatic 
stress disorder (PTSD; [4,5]). Thus, the international community faces a 
dilemma in addressing the mental health needs of those from humani-
tarian crisis effected LMICs and resultant refugee populations. 

A radical shift in mental health care delivery is needed [6]. In many 
countries, expert human resources are virtually non-existent [7], stigma 
about mental illness persists, and many Muslims rely on private prayer 
and would not consider Western-based interventions [8]. Islamic 
Trauma Healing (ITH) is unique in incorporating faith practices and 
evidence-based approaches to trauma intervention [9]. See Fig. 1. This 
low-cost, easily scalable, faith-based intervention is consistent with the 
WHO’s mental health action plan to develop novel approaches to 
address unmet clinical needs [10]. 

We will conduct a hybrid effectiveness-implementation randomized 
controlled trial (RCT) in Somaliland, with implementation sites in the 
cities of Hargeisa, Borama, and Burao across nine mosques. In this study, 
a lay-led, mosque-based intervention, ITH, to promote mental health 
and reconciliation will be examined in 200 participants, randomizing 
mosques to either immediate ITH or a delayed (waitlist; WL) conditions. 
Participants will be assessed by interviewers masked to condition at pre, 
3 weeks, 6 weeks, and 3-month follow-up. A train-the-trainer (TTT) 
model will be tested, examining the implementation and outcomes for 
leaders trained by lay leaders. See Fig. 2. Primary outcome will be 
masked interviewer-rated posttraumatic stress disorder (PTSD), with 
secondary outcomes of depression, somatic symptoms, and well-being. 
Additional measures include potential mechanisms of change, imple-
mentation, and cost effectiveness outcomes. 

2. Methods 

2.1. Research design 

This is a single-masked (i.e., assessor-masked), prospective, cluster 
randomized hybrid type 1 effectiveness-implementation controlled trial 
designed to assess the mental health and implementation outcomes in 
trauma-exposed individuals with re-experiencing and or avoidance 
symptoms of PTSD. Randomization to active or delayed ITH will occur 

based on mosque. Assessments occur at baseline, mid-intervention, post- 
intervention, and at three-month follow-up. See Fig. 1. 

2.2. Participants 

We will enroll 200 individuals with Criterion A trauma exposure 
according to the Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition [11], and related PTSD reexperiencing or avoidance 
symptoms, across three cities in Somaliland: Borama, Burao, and 
Hargeisa. 

2.2.1. Inclusion criteria  

1. Experienced a DSM-5 Criterion A trauma at least 12 weeks ago  
2. Report current re-experiencing or avoidance PTSD symptoms  
3. Islamic faith  
4. 18–70 years of age 

2.2.2. Exclusion criteria  

1. Immediate suicide risk, with intent or plan  
2. Cannot understand consent/visible cognitive impairment 

Criteria were carefully selected to facilitate lay leader and self- 
referral. Two behavioral symptoms of PTSD were chosen, specifically 
avoidance and re-experiencing symptoms, that are common, easily 
recognized, directly linked to trauma exposure; and accordingly, easy 
for lay individuals to identify. A diagnosis of PTSD or severity cut-off 
was not required, allowing for a range of sub-clinical to clinical levels 
of symptoms. This approach is consistent with posttraumatic stress 
symptoms being transdiagnostic [12,13], and may reduce stigma of 
joining a trauma-healing group. Further, subthreshold PTSD symptoms 
are also common, often unremitting, and impairing and warrant inter-
vention [14]. Individuals with current suicidal intent will be excluded 
and provided referrals. 

2.3. Randomization 

The data analyst generated the random allocation sequence based 

Fig. 1. Overview of Islamic Trauma Healing Program 
Visual abstract was designed by Ifrah Shiekh and previously published in Bentley, J. A., Feeny, N. C., Dolezal, M. L., Klein, A., Marks, L. H., Graham, B., & Zoellner, L. 
A [9]. Islamic trauma healing: integrating faith and empirically supported principles in a community-based program. Cognitive and Behavioral Practice, 28, 167–192. 
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one maximally-tolerated-imbalance (MTI) randomization using the 
Clinical Trials Randomization Tool, with 1:1 allocation of mosques 
balanced between conditions and stratified across the three cities and 
men’s/women’s groups within a mosque considered a block. A cluster 
randomized design, as opposed to individual participant randomization, 
was necessary to avoid contamination between intervention arms (i.e., 
intervention participants coming into direct contact with controls and 
sharing the intervention, maintaining masking of assessors). Assign-
ments by cluster will be concealed by the data analyst and revealed to 
the intervention core team after consent and baseline assessments for a 
particular mosque. Assessment investigators will be masked to 

intervention assignment; they will not be included in any study meetings 
that include discussion of intervention-related matters. The team will 
remind participants at every assessment not to disclose whether they 
received the ITH intervention or not. 

2.4. Procedures 

The study procedures were reviewed and approved by the University 
of Washington Institutional Review Board (IRB). Letters of study 
approval from the Somaliland Ministry of Endowment and Islamic Af-
fairs, Somaliland Ministry of Health Development, and the University of 

Fig. 2. Trial design diagram.  
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Burao were obtained. 

2.4.1. Recruitment 
Participants will be recruited from the community by word of mouth, 

lay leader and Imam recommendation, and through community con-
tacts. Lay leaders and clinical supervisors will work with local contacts 
to create a list of referrals for those not eligible. 

2.4.2. Assessments procedures and masking of intervention condition 
Prior to randomization, consented participants will be interviewed 

by an independent assessor to determine eligibility and collect baseline 
measures. Eligible participants will then be randomized as part of their 
respective cluster to study condition. Participants will be assessed at 
baseline (Time 1), at 3 weeks (Time 2), at 6 weeks (Time 3), and at 3- 
month follow-up (Time 4). Those who discontinue the intervention 
will be invited to continue study assessments. Participants will receive 
up to $20 USD at the three-month follow up, prorated at $5 per 
assessment. 

Eligible assessors will be computer literate, reliable, compassionate, 
and respected in their communities. Assessor training will include two, 
4-h didactic trainings on the PTSD measure (PSS–I-5), role-play ad-
ministrations, scoring mock assessments to fidelity, and routine reli-
ability meetings focusing on the PSS-I-5 every six months where 
reliability data will be obtained across interviewers using audio re-
cordings of assessments. All study personnel will receive training on the 
importance of confidentiality, protection of human subjects, and 
methods to ensure data safety. Staff will sign confidentiality statements. 

2.5. Measures 

Interviews and questionnaires will be completed electronically (e.g., 
tablet, smartphone) using Qualtrics, when possible. All measures have 
been translated and back translated from English to Somali. See Table 1. 
Participant assessments will be tracked with multiple follow-up attempts 
to ensure retention and complete data. 

Confidentiality of the material will be preserved, including no 
subject-identifying features on entered data using an identification 
number. 

2.5.1. Main outcome measures 
Consistent with transdiagnostic approach [15], psychopathology 

following trauma exposure is assessed as dimensional and multifaceted, 
examining not only PTSD, but also depression, well-being, and somatic 
symptoms. A somatic symptom measure was included to examine in-
dicators of distress potentially associated with reactions to trauma more 
common in the population of interest relative to samples collected in 
Westernized contexts [16,17]. 

PTSD Scale – Interview for DSM-5 (PSS–I-5; [18]) [primary outcome]. 
This measure provides a trauma screen and rates DSM-5 symptoms for 
the past week, ranging from 0 to 4 with higher scoring indicating more 
severe posttraumatic stress. Total PTSD severity will be the main 
outcome, with PTSD diagnostic status also derived. 

Patient Health Questionnaire-9 for Depression Symptoms (PHQ-9; [19]) 
[secondary outcome]. The PHQ-9 is a self-report measure of depression 
symptoms with each question rated from 0 to 3, for the past week. 

Somatic Symptom Scale-8 [20] [secondary outcome]. This eight-item 
measure assesses somatic symptoms (e.g., stomach ache, headaches) 
in the past week. 

WHO-5 Wellbeing Index (WHO-5; [21]) [secondary outcome]. This 
five-item measure assesses emotional well-being on a 0–5 scale over the 
past week, with higher scores indicating better wellbeing. 

2.5.2. Mechanism and other measures 
These measures are included to understand underlying mechanism 

driving symptom change and assessment of other potentially relevant 
constructs. 

Posttraumatic Cognitions Inventory (PTCI; [22]). This self-report 
measure assesses maladaptive trauma-related beliefs about self, the 
world, and self-blame. Twelve items were selected based on factor an-
alytic work and focus group feedback with Somali Muslims; rated from 
totally agree to totally disagree. 

Daily Spiritual Experience Scale (DSES; [23]). The DSES measures 
daily spiritual experiences and rated from never to many times a day, with 
higher scores indicating more daily spiritual experiences. A 6-item 
short-form, with a seventh global item, of the scale adapted for Islam 
is utilized. 

Social Connectedness Scale [24]. A 7-item version of the social 
connectedness scale will be used to assess connection to one’s commu-
nity, rating from strongly agree to strongly disagree with higher scores 

Table 1 
Timing of assessment Measures. 

1 For the first 6 months after training of new lay leaders, 50 % of group sessions will be observed. For the next 6 months, 30 % will be observed. 
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indicating lack of belonging. 
Transgression-Related Interpersonal Motivations (TRIM-R; [25]). This 

measure assesses forgiveness, particularly desire for retribution, rating 
items from strongly disagree to strongly agree, with lower scores reflecting 
higher forgiveness. 

Trauma Stigma and Help Seeking Scale. This 9-item developed measure 
assesses stigma associated with trauma and seeking help for emotional 
distress. Items include willingness to acknowledge to others and seek 
help (e.g., family, elder, religious leader, healthcare worker), ranging 
from strongly disagree to strongly agree. 

WHO Disability Assessment Schedule 2.0 (WHODAS; [26]). The 
WHODAS 2.0 is a 12-item self-report assessing functioning across 
cognition, mobility, self-care, getting along, life activities, and partici-
pation and rated from no problems to severe or cannot do. 

Local Measure of Functioning (LocF). Based on Bolton and Tang [27], 
functioning for oneself, family, community, and faith were generated by 
community members. Common items were combined and feedback 
solicited. Eleven items are rated from no/not at all to very much/a lot, 
with three specific to men or women. 

2.5.3. Implementation outcomes 
Implementation measures will be completed by trainers, lay leaders, 

or participants. 
Fidelity Checklists. Following each session, fidelity checklists will 

assess whether critical elements were completed (yes/no), duration of 
time (min) to complete the element, including amount of imaginal 
exposure, and quality of the group discussion rated from very poor to 
excellent. 

“Buddy System” Adherence. New lay leaders will be paired with a 
trainer of the same sex. This “buddy” will observe 50 % of sessions in 
leaders’ first 6 months of provision, and 30 % in the second 6 months, 
rating adherence to essential components and competence. 

Implementation Outcome Measures (IOM; [28]). This 6-item, adapted 
measure assesses acceptability, appropriateness, and feasibility of ITH. 
Rated from completely disagree to completely agree, lay leaders will 
completed before and after the six sessions of ITH groups. 

Client Services Satisfaction Questionnaire [29]. This measure is 
included to assess acceptability of content and delivery of ITH. The 
questionnaire was modified to contain 5 items, scored from poor to 
excellent. It will be completed by study participants after completion of 
the six sessions of ITH. 

Focus Group Feedback. Focus groups at post will consist of qualitative 
interviews focusing on the experience of participating, what was liked 
most, where ITH needs improvement, barriers to involvement, how to 
reduce help-seeking stigma, and lessons learned. Focus groups for study 
participants will be recorded and translated. 

2.5.4. Direct and indirect cost analysis measures 
We will assess financial and economic total incremental and unit 

costs associated with trauma and the proposed intervention to improve 
PTSD severity and well-being. These include: (1) an estimate interven-
tion costs; and (2) an estimate cost savings because of the improved 
functionality and participation in social and economic activities. For 
estimating intervention costs, we will use a mixed methods approach 
based on project expenditures and micro costing to capture all resources 
used to delivery of the intervention. We will capture both financial and 
economic costs, where the latter will estimate the value of all donated 
goods and services, specifically, venue and internet access, and lay 
leader time, as well as participant time and resources expended to 
receive the intervention. We will obtain financial expenses records to 
capture personnel, supplies, transport, equipment, overhead/indirect 
costs. We will capture the economic or opportunity cost of participant 
time and include questions on time allocation and out-of-pocket ex-
penses, as part of the scheduled follow-up assessments. 

Participant Time and Unaccounted Expenses. An accounting of partic-
ipant time will be captured. Additional expenses such as transportation 

will also be queried. 
Time and Unaccounted Leader Expenses. An accounting of lay leader 

time, including training, practice, group leading, and supervision will be 
captured. Additional expenses such as transportation to and from the 
mosque will also be queried. 

Potential Cost Savings. We will ask questions to assess potential cost 
savings from medical costs averted, or increases in person or household 
income, capturing: household demographics; education and literacy; 
health seeking behavior; use and costs of health and social services 
related to trauma-related symptoms; and impact on childcare, house-
hold and employment activities, time and earnings. 

2.5.5. Exploratory moderators 
Demographic variables of sex, age, primary traumatic event, and 

education will be examined. 

2.6. Treatment conditions 

2.6.1. Islamic trauma healing (ITH) 
The program was designed for groups of 5–7 members, with two lay 

leaders of the same gender. Sessions run once a week for 90–120 min for 
six weeks. The manual [30] contains an introduction to trauma healing, 
including a description of types of trauma exposure and common re-
actions, as well as Islamic principles related to trauma healing. Each 
session includes time for community building rituals (e.g., sharing tea or 
snacks), spiritual preparation using a brief supplication, prophet nar-
ratives relevant to trauma healing, and a closing supplication. In the first 
session, the rationale for the program, common reactions to trauma, and 
a breathing relaxation exercise are described. Starting in the second 
session, turning individually to Allah in dua about the trauma is con-
ducted. The last session has a closing event at which certificates are 
given. See Table 2 and Bentley et al. [9] for a description and Zoellner 
et al. [31,32] for pilot studies. Participants who experienced substantial 
worsening of their symptoms or an acute mental health crisis (e.g., 

Table 2 
Synopsis of ITH intervention.  

Islamic Trauma Healing Session Structure: 
Session 1: Faith During Hard Times Prophet Job (Ayyub) 
Session 2: Trials Build Strength Prophet Joseph (Yusuf) 
Session 3: Overcoming Fear Prophet Moses (Musa) 
Session 4: Redemption of Self and Others Prophet Jonah (Yoonus) 
Session 5: Faith, Courage, and Hope for the Future Prophet Abraham (Ibraheem); 
Session 6: Reconciliation Prophet Muhammad [ ملسوهيلعهللاىلص ]. 
Prophet Narratives and Group Discussion: 
Prophet narratives are brief synopses of a particular prophet’s life, including verses 
from the Qur’an, who has gone through some form of difficult or traumatic life 
events. Cognitive restructuring-related group questions follow the narrative, 
mirroring the theme for the session. Prophet narrative content and questions shift 
from the presence and purpose of suffering to healing and reconciliation for oneself, 
others, and the larger community. Prophet narratives are read aloud (5–10 min) by 
the group leaders. Following each narrative are questions to facilitate a group 
discussion related to the theme. The themes form an arch, moving from suffering to 
healing to growth following trauma. 
Turning to Allah in Dua and Group Discussion: 
From sessions 2–6, participants are asked to spend time in individual dua (i.e., 
informal prayer), turning to Allah about their trauma. In the first session, group 
leaders provide a rationale for turning to Allah. In the second session, this rationale 
is repeated, including instructions about how to select a trauma memory, and an 
example dua provided. Turning to Allah is conducted individually for 
approximately 15–20 min. Content shifts from what happened, turning to Allah 
about feelings and thoughts experienced during the trauma, to turning to Allah 
about the hardest parts, to finally thanking and praising Allah for the experience of 
what he or she has learned through the trauma and through turning to Allah about 
it. Following individual dua are questions to facilitate a group discussion related to 
the theme. Participants are encouraged to talk in the group about their experience 
while turning to Allah but not to directly share their traumatic experiences with the 
group. Similarly, the content of the turning to Allah forms an arch from initially 
approaching the trauma memory to approaching the hardest parts of the memory to 
at the end shifting the meaning of the memory to have positive or growth elements 
to it.  
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actively suicidal) would be removed from the study and provided 
appropriate referrals for more intensive care. 

2.6.2. Delayed ITH waitlist control condition 
Mosques randomized delayed ITH will wait six weeks and start ITH 

after the week 6 (post-intervention) assessment. 

2.7. Intervention training and fidelity 

Male and female leaders (n = 12+) will be selected based on being a 
community leader, a heart for healing and reconciliation, and willing-
ness to later train additional group leaders. Lay leaders will sign consent 
forms for implementation and leader cost data. They will be trained via 
remote, two 4-h training sessions. Training will include psycho-
education, discussion leading skills, role plays, and videos. Lay leaders 
will lead groups based on the manual [30] and receive remote weekly 
clinical supervision by Zoellner, Feeny, or Bentley. These leaders will 
then train as trainers, training new lay leaders (n = 24+) and provide 
weekly supervision. Drs. Zoellner, Feeny, or Bentley will supervise the 
trainers’ supervision. 

2.8. Data analysis 

2.8.1. Main analytic plan 
Data will be nested within the clusters of city, mosque, group, and 

within the individual. Mosques will be randomized into ITH and Waitlist 
groups. Further, each group represents a cluster that have within group 
dependence, as individual response within a group can be related. Since 
we will be using dependent clustered data, random effects models will 
be utilized. These models will help to address issues with longitudinal 
data, including missingness, clustering, serial correlation, and time- 
varying covariates [33]. Effect size estimates will be provided by 
scaling the unstandardized model coefficient using the pooled baseline 
standard deviation of the outcome measure in the observed data [34, 
35]. 

Data will be screened for accuracy, missing values, and fit between 
the data and the assumptions of the general linear and linear mixed- 
model analysis. Data transformations or model re-specifications will 
be performed for any violated assumptions. Missing data will be handled 
using full maximum likelihood estimation or multiply imputed and data 
recombined using Rubin’s rules [36]. 

To test the main hypothesis that ITH will show a greater reduction in 
PTSD (PSS–I-5) and related psychopathology and well-being (PHQ-9, 
SSS-8, WHO-5) than WL at post, we will use repeated measures mixed 
models, accounting for the presence of clustering in the data from pre-, 
3-week, to 6-week (post). Additionally, we will examine if gains from the 
ITH are maintained from post to 3 months follow-up, in the initial active 
ITH condition only. Care needs to be taken as any comparison across 
conditions from 6 week [post] and 3 month-follow-up is contaminated 
by the provision of ITH in the WL condition. As a post hoc analysis, we 
will also examine the role of baseline PTSD severity across observed 
outcomes to examine the potential impact of including sub-clinical 
participants in the trial. 

To examine potential mechanisms of ITH and test the hypothesis 
that, for those with elevated levels of the mechanism, ITH will show a 
greater reduction of negative beliefs (PTCI), social connectedness (SCS), 
daily spiritual experiences (DSES), and desire for retribution (TRIM-R) 
than those in the waitlist condition (WL), we will conduct similar ana-
lyses to above. The baseline by intervention interaction will be used to 
predict post-treatment levels and change over time in the dependent 
variables, to estimate how groups differ in their rate of symptom 
reduction over the course of the intervention. 

Further, as an exploratory mediation hypothesis, we will examine 
whether changes in negative beliefs (PTCI), connectedness (SCS), daily 
spiritual experiences (DSES), and retribution (TRIM-R) will mediate the 
relationship between treatment condition and changes in PTSD 

symptoms (PSS–I-5). We will predict week 3 mediators from treatment 
(a path) and post-treatment outcome from the mediator (b path) con-
trolling for treatment and baseline levels. Mediation will be tested using 
the product of coefficients method with bootstrapped standard errors 
[37]. 

Results will only be reported on aggregate without identifiable 
information. 

2.8.2. Implementation outcomes 
Noninferiority analyses [38] will allow us to examine whether 

implementation outcomes were clinically noninferior (not worse) for 
new lay leaders trained by the trainers compared to the original trainers 
trained by the investigational team. Noninferiority margins [39] will be 
determined a priori [40], based on one standard deviation of the measure 
for groups led by the trainers. Accordingly, one-sided confidence in-
tervals (CIs), α = 0.05, for lay leaders trained by the trainers will be 
calculated for main implementation outcomes: overall fidelity checklist 
adherence and total score across the six sessions of quality of group 
discussion, implementation outcomes measures (IOM) of acceptability 
(2 items), appropriateness (2 items), and feasibility (2 items), and client 
service satisfaction (CSS). 

To test whether the main clinical outcome of PTSD severity (PSS–I-5) 
are not inferior for participants who are in groups led by new lay leaders 
compared to trainers, three-month follow-up PTSD severity will be 
examined. Given the lack of validation of the PSS-I-5 in the present 
sample and no previously calculated non-inferiority margin for the 
measure, a reliable change index score [41] will be calculated using the 
pooled standard deviation from baseline and the published test-retest 
reliability (r = 0.87 [18]). Accordingly, the non-inferiority range will 
reflect 2 × SE of the measure in this sample. Any difference greater on 
PTSD severity total for participants on the trainer led groups compared 
to the lay leader led groups at the three-month follow-up (TP4) will be 
considered statistically significant and not a result of measurement 
error. 

Descriptive data will be reported on the fidelity checklists, “buddy 
system” adherence, examining adherence and competence, and differ-
ential intervention attendance using session attendance and interven-
tion dropout (<4 sessions). For focus group feedback, we will utilize 
thematic analysis for qualitative interviews, allowing coding for a priori 
(e.g., importance of Islam [32]) and emergent themes. 

2.8.3. Economic evaluation of ITH 
We will first estimate costs using data extracted from financial 

expense reports and from follow up assessments. All data will be 
analyzed in Excel. We will estimate the opportunity cost of time as the 
average quantity of time for lay leader and participants multiplied by the 
relevant local wage rate. We will match relevant wage rates using in-
formation on: (1) gender; (2) whether the lay leader is employed or not; 
and (3) if employed, type of employment, to apply the relevant wage, 
accounting for urban and rural locations and accounting for differences 
in male and female wage rates. For unemployed, we will apply the daily 
wage rate in the informal sector. In order to assess the impact of un-
certainty in specific wage rates, we will conduct sensitivity analysis to 
account for variations in that wage rate, accounting for gender and oc-
cupations in the formal and informal sector. The value of time and out of 
pocket expenses will be combined and added to financial costs to esti-
mate the total intervention costs. We will estimate the following cost 
metrics for the full project period, across the three phases of the inter-
vention roll out (Phase 1: trainers lead groups [3 mosques], Phase 2: 
trainers train new lay leaders to lead groups [3 new mosques]; Phase 3: 
trainers train new lay leaders to lead groups [3 new mosques] and 
continuing to provide supervision for previous leaders [3 previous Phase 
2 mosques]). Metrics will include.  

• The total intervention costs  
• The unit cost, defined as the total cost divided by project outputs for 
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o Cost per beneficiary reached, i.e. total intervention cost divided by 
the number of beneficiaries (N = 200)  

o Cost per participating mosque, (i.e., N = 9)  
o Cost per lay volunteers trained (i.e., N = 36) 

We will explore cost profiles for inputs and the timing of costs (i.e., 
one-time startup costs (materials development, training) and recurrent 
costs of operating the program at each mosque). 

Cost-effectiveness analysis. Once impact estimates are available, we 
will estimate the incremental cost effectiveness ratio (ICER) defined as 
the net costs of the program per PTSD symptom averted. The net costs of 
the program are equal to the total intervention costs, minus health costs 
averted plus net change in earnings due to participation in the project. If 
it is not possible to estimate health costs averted or net changes in 
earnings due to the project, the net cost will be equal to the intervention 
cost. ICER is a ratio, where the numerator is net economic costs, and the 
denominator is net benefits. Benefits will be measured using net changes 
in one or more of the outcome measures for PTSD, depression, somatic 
symptoms, well-being, functioning, and local measure of functioning. 

2.8.4. Sample size determination 
Calculations are based on the primary aim of comparing the primary 

outcome measure of PTSD severity between ITH and WL at post- 
intervention and on Somaliland pilot data [32]. Power was deter-
mined using an estimated sample size of N = 192, including city (3, n =
64 per city), mosque (9, n = 21 per mosque), intervention (2, n = 96 per 
ITH/delayed), and group (32, 16 groups per ITH/delayed, n = 6 per 
group). Assuming an ICC <0.3, cluster-level temporal autocorrelation 
<0.2, and individual-level temporal autocorrelation <0.4, with 16 
clusters/arm and 10 % dropout, we are 80 % powered to detect a d of 
0.51. 

2.8.5. Data monitoring and interim analyses 
There is no expectation of unanticipated problems or adverse events. 

The Data Safety and Monitoring Board (DSMB) will be provided infor-
mation on adverse events and study outcome data as requested. The 
DSMB will convene annually and will produce recommendations related 
to the continuation or possible modification to the trial. Data generated 
by the trial will be made available to credible researchers upon request. 
The trial will be registered at ClinicalTrials.gov, where additional doc-
uments related to the protocol can be found (e.g., informed consent 
forms). No interim analyses will be conducted. 

3. Conclusions 

If effective, the ITH program could impact thousands of people in the 
next five years in Somalia, Muslim refugee camps, and other war-torn 
countries. Open access to materials will broaden reach and allow for 
outside mental health providers, Islamic leaders, and NGOs to easily 
adapt this program; ultimately expanding its reach. 

Using a TTT model provides an exponential growth-like model of 
uptake. One remote expert can supervise multiple trainers. One trainer 
can train and supervise multiple new leaders. 

Moreover, project results and their dissemination could impact hu-
manitarian mental health policies. Our main outcome paper and policy 
brief will be distributed widely, and we aim to collaboratively present 
the results internationally. A cost effective, faith based, scalable mental 
health program with little need for expert involvement could be adapted 
broadly. Critically, this work builds on existing community mosque 
infrastructure and integrates faith with healing, further supporting the 
use of lay leaders [42]. The use of remote WhatsApp supervision allows 
team members to stay connected without travel, regardless of the situ-
ation on the ground and avoids technology costs and concerns. 

Taken together, a lay-lead, manual-based intervention for war and 
refugee-related trauma has the potential to be easily taken, adapted, and 
implemented in a wide variety of contexts, not only in mosques but in 

community centers, health care/primary care centers, and by mental 
health professionals themselves. 
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