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Abstract
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There is a recognized need to better understand “essential ingredients” of psychological
treatments, and refine interventions to be more scalable and sustainable. The goal of the present
study was to look within a specific modular, flexible, multi-problem transdiagnostic psychological
intervention –the Common Elements Treatment Approach (CETA) - and examine questions that
would lead to optimizing CETA for scale up and sustainment. Utilizing data from two trials of
CETA in two different countries (Thailand and Iraq), this manuscript aims to: 1) determine the
“active treatment dose” or how many sessions are needed to achieve clinically meaningful change
overall, in CETA); and 2) test how trajectories of client symptom change varied based on client
characteristics and/or on delivery of certain elements. Results showed that overall 50% of CETA
clients show some improvement after 4–6 sessions (1 SD) and large improvement (2 SD) after 7–
10 sessions. Trajectories of change show steady symptom decline over time. Results support
gradual exposure as one of the “active ingredients”. Findings suggest that modular, flexible
transdiagnostic models may allow for more efficient, targeted treatment as we gain more
knowledge about key ingredients, their timing within treatment, and client outcomes.
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1.

Introduction

Author Manuscript

The estimated global burden of mental illness accounts for 32.4% of years lived with
disability (YLDs) and 13.0% of disability-adjusted life-years (DALYs), which is even higher
than earlier estimates suggesting 21.2% of YLDs and 7.1% of DALYs (Vigo, Thornicroft, &
Atun, 2016). Over the past decade, there has been a rapidly growing body of research
supporting the effectiveness of psychological treatments that address common mental health
problems in low and middle income countries (LMIC) (e.g., Bass et al., 2013; Bolton et al.,
2007, 2003; Murray et al., 2015; Murray et al., 2018; Papas et al., 2011; Patel et al., 2010;
Rahman, Malik, Sikander, Roberts, & Creed, 2008; Weiss et al., 2015). Research from
randomized controlled trials (RCT) demonstrate that certain mental health treatments are
effective, acceptable, feasible and can be implemented in LMIC using a task-sharing
approach, in which lay workers with limited formal mental health training function as
counselors (van Ginneken, Tharyan, Lewin, Rao, Meera, Pian, Chandrashekar, 2013).
Despite this progress, the treatment gap between those with mental health need and those
who receive care remains substantial due to significant challenges with scale-up and
sustainability of these interventions (Patel et al., 2016; Thornicroft et al., 2017).
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One substantial barrier to scale-up and sustainability is reliance on “focal treatments”, that
primarily target one disorder or mental health problem. Some focal treatments tested in
LMIC include: (1) depression-focused: Interpersonal Psychotherapy (IPT), Behavioral
Activation (BA), Thinking Healthy Program (THP), (Bolton et al., 2007; Bolton et al., 2003;
Bolton, Bass, et al., 2014; Rahman et al., 2008); (2) trauma exposure sequelae: Narrative
Exposure Therapy (NET, kidNET), Cognitive Processing Therapy (CPT; CPT-C), and
Trauma-Focused Cognitive Behavioral Therapy for youth (TF-CBT) (Bass et al., 2013;
Murray et al., 2015; Neuner et al., 2008; Neuner, Schauer, Klaschik, Karunakara, & Elbert,
2004; O’Callaghan, McMullen, Shannon, Rafferty, & Black, 2013; Ruf et al., 2010; Weiss et
al., 2015), and (3) substance use-focused Cognitive Behavioral Therapy (Papas et al., 2011).
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More recently, transdiagnostic psychological treatments have been proposed as a promising
novel approach to overcome key challenges inherent in focal treatments (Mansell, Harvey,
Watkins, & Shafran, 2009; McHugh, Murray, & Barlow, 2009; Pearl & Norton, 2017).
Conceptually, transdiagnostic approaches enable a provider to be trained in one approach
that works for multiple common mental health disorders or problems. Potential advantages
of transdiagnostic approaches have been detailed elsewhere, but briefly include: a)
capitalizing on similarities of symptoms across mental health disorders, as well as the
similarities of elements within existing evidence-based treatments (EBTs); b) reducing the
number of models in which providers need to be trained (and thus expenses) to treat the
most common mental health problems; and c) allowing for, and providing guidance for
flexibility based individual client presentation and clinical comorbidity (Chorpita &
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Daleiden, 2009; Chorpita, Daleiden, & Weisz, 2005b; Chu, Temkin, & Toffey, 2016; Insel,
2009; Mansell, Harvey, Watkins, & Shafran, 2008; Weisz, Krumholz, Santucci, Thomassin,
& Ng, 2015; Weisz, Ugueto, Herren, Afienko, & Rutt, 2011). This last advantage is related
to a specific type of transdiagnostic model known as “modular”. Modular approaches have
elements that can be delivered in varying order and dose, and can act alone or in connection
with other elements (Boustani, Gellatly, Westman, & Chorpita, 2017; Martin, Murray,
Darnell, & Dorsey, 2018). The Common Elements Treatment Approach (CETA) is a
modular, flexible, multi-problem transdiagnostic treatment developed specifically for LMIC
and delivery by lay providers (Murray et al., 2014). Results from four completed studies
indicates strong effectiveness for a range of problems (trauma, depression, anxiety,
substance use, interpersonal violence, aggression) and the ability of lay providers to learn
decision-making through the Apprenticeship model(Murray et al., 2011) (see Methods
below for additional details) (Bolton, Lee, et al., 2014; Murray & Kane, 2018; Murray et al.,
2018; Weiss et al., 2015).
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Even with transdiagnostic models, there is a need to better understand how these
psychological treatments work, and refine interventions that are more readily disseminated,
implemented and potentially scalable and sustainable. This is not a new idea within the field
of mental health – but a consistent call since the early 2000s (Kazdin, 2005, 2007, 2009;
Murphy, Cooper, Hollon, & Fairburn, 2009; Weersing & Weisz, 2002). More recently, the
U.S. Institute of Medicine again urged scientists to identify the key elements of psychosocial
interventions that drive an intervention’s effect (Institute of Medicine, 2015). Despite this,
the research on psychological treatments in LMIC over the past decade has largely relied on
a pre/post-treatment design and/or follow-up assessments at fixed intervals, which has been
noted as a barrier to moving the field forward on mechanism identification (Kazdin & Nock,
2003). As such, the global mental health field has answered important questions about “if”
treatment packages work and, to a lesser extent, for whom it works in LMIC. Yet, very little
is known about which elements within treatments are most associated with symptom
improvement, required dose for any treatment or element within a treatment, and essential
versus non-essential elements of multi-element treatments. Progress towards understanding
“essential ingredients” within psychological treatments could lead to further refinement of
existing treatments to aid in efficiency for greater public health impact (Hayes, Hope, &
Hayes, 2007; Huebner & Tonigan, 2007). By understanding more about which elements help
reduce symptoms, treatments could be optimized by: 1) a more focused use of elements,
specific combinations of elements, and/or guidance on appropriate dosing ranges, 2) a
reduction in the proliferation of manuals, which in turn would reduce the time and money to
evaluate multiple new interventions, and 3) a reduction in time/resources required for
training and supervision, if fewer elements are necessary for symptom reduction (e.g., 3–4
vs. 9 or more). Given the low-resource environments of LMIC and lay counselors’ lack of
prior training and practice in providing mental health services, it is perhaps even more
critical to delineate essential elements and streamline treatments to move to scale-up and
sustainability quicker. This can help lessen the learning curve for lay counselors, possibly in
preparation for more independence and complex treatment protocols in the future.
Various methods have been used to try to identify essential or “key” elements in
psychological treatments delivered in high income country (HIC) settings including
Behav Res Ther. Author manuscript; available in PMC 2021 May 12.
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dismantling studies, meta-analyses, longitudinal methods to study individual trajectories
over time, network analysis, and the identification of discontinuities and nonlinear patterns
of change (e.g., sudden gains) (Laurenceau, Hayes, & Feldman, 2007; Singla, Hollon,
Fairburn, Dimidjian, & Patel, 2019; Tang, Beberman, DeRubeis, & Pham, 2005). For
example, a dismantling study was done by Cunningham and colleagues (Cunningham,
Murphy, & Hendershot, 2015) on The Check Your Drinking intervention (CYD;
www.CheckYourDrinking.net) which is a personalized feedback intervention for hazardous
alcohol use. Results suggested that the personalized feedback element is the active
component of the intervention compared to normative feedback (Ale, McCarthy, Rothschild,
& Whiteside, 2015). utilized meta-analyses to examine treatment elements related to
outcome across 35 RCTs for childhood anxiety disorders (CADs) and eight RCTs for
childhood obsessive compulsive disorder (OCD). Results showed that introducing anxiety
management elements (e.g., emotion identification, relaxation training, cognitive strategies)
before beginning exposure did not improve outcomes. In contrast, this analysis indicated that
use of more exposure earlier, with less relaxation (i.e., Exposure and Response Prevention
for Obsessive Compulsive Disorder) was effective. Whiteside et al. (2015) found a similar
outcome in their dismantling study of their intervention for CADs, emphasizing exposure
earlier in treatment maintained its superiority while requiring fewer sessions. Pompoli et al.
(2018) utilized a novel component network meta-analysis (NMA) to disentangle the effects
of multiple components found in CBT for Panic disorder. The NMA led to similar
conclusions as the CAD studies, that CBT approaches should include exposure (face-to-face
and interoceptive), while excluding muscle relaxation and virtual-reality exposure. Others
researchers have attempted to identify key elements by mapping out discontinuities and
nonlinear change over time (Hayes, Laurenceau, Feldman, Strauss, & Cardaciotto, 2007;
Kelly, Rizvi, Monson, & Resick, 2009), using approaches such as sudden gains analysis. For
example, Tang and DeRubeis (Tang & DeRubeis, 1999) documented a nonlinear treatment
course for a sizeable percentage of treatment responders, that is, occurrences of large sudden
improvements from one session to the next within CBT for depression, which has been
labeled a “sudden gain,” defined as a dramatic and stable reduction in symptom intensity
that occurs over a short period of time. Sudden gains have been operationalized in a variety
of ways, but one example is Singla et al. (Singla et al., 2019), who operationalized sudden
gains as a decrease of a specified amount on an outcome measure from one clinical session
to the next clinical session, a relative decrease of 25% of session-wise scores over two or
three sessions, and no increase in outcome scores at sessions post sudden gain decrease.
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CETA is well-suited for examining how elements affect symptoms due to its effectiveness
across a wide range of common mental health problems through one approach. The goal of
the present study was to look within a specific modular, flexible, multi-problem
transdiagnostic psychological intervention (CETA) and examine questions that would lead to
optimizing CETA for scale up and sustainment. Specifically, we examined how individual
clients’ symptoms changed over time during receipt of a CETA, and the relative
effectiveness of different elements included in CETA. We aimed to 1) determine the “active
treatment dose” or how many sessions are needed to achieve clinically meaningful change
overall in CETA); and 2) test how trajectories of client symptom change varied based on
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client characteristics and/or on delivery of certain elements. We used data from two trials of
CETA in two different LMIC, Thailand and Iraq.

2.
2.1.

Methods
Intervention
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Building on work by Chorpita & Weisz in HIC (Chorpita & Daleiden, 2009; Chorpita,
Daleiden, & Weisz, 2005a; Weisz et al., 2012), our research group developed CETA as a
common elements, modular, flexible, multi-problem approach (Murray et al., 2014) (for
definitions and differentiation across trandiagnostic treatments, see Sauer-Zavala et al.
(2017) and Boustani et al. (2017). To date, CETA includes 8 elements (see Table 1) that can
be combined in different ways to address primary presenting problems. CETA has
demonstrated strong effectiveness in multiple randomized RCTs in LMIC, and uniquely
addresses a wide range of problems including depression, anxiety, trauma, relationship
problems, violence, substance use (Bolton, Lee, et al., 2014; Kane et al., 2017; Murray &
Kane, 2018; Weiss et al., 2015), and in an open trial, behavioral problems for youth (Murray
et al., 2018). In a trial in Southern Iraq with adult survivors of systematic violence (including
torture), CETA demonstrated large effect sizes for trauma (d = 2.40), anxiety, (d = 1.60),
depression (d = 1.82), and dysfunction (d = 0.88) relative to waitlist control (WLC) (N =
149; Weiss et al., 2015). In a trial with trauma-exposed Burmese refugees in Thailand (N =
347), CETA demonstrated large effect sizes for PTS (d = 1.19), depression (d = 1.16), and
anxiety (d = 0.79), with more moderate effect sizes for dysfunction (d = 0.63) relative to
WLC (Bolton et al., 2014). In a non-randomized evaluation of CETA-Youth with displaced
Somali children in refugee camps in Ethiopia, participants reported significant decreases in
symptoms of internalizing (d = 1.37), externalizing (d = 0.85), and PTS (d = 1.71), as well
as improvements in well-being (d = 0.75) (Murray et al., 2018; Murray and Kane, 2018). A
recently completed trial of CETA in Zambia also showed strong effectiveness for reduction
in violence and substance use (Murray and Kane, 2018).

Author Manuscript

CETA training follows the Apprenticeship model or 10 day live training, practice groups run
by local supervisors, very close supervision while providing CETA to a counselor’s first
client, and weekly, ongoing supervision throughout CETA provision. CETA training also
includes building skills in decision making via client vignette exercises and group discussion
with trainer feedback around: a) what elements are appropriate for specific client
presentations, b) the order of elements, c) the “dose” or number of sessions dedicated to
each element, and d) how to use client’s in session and out of session practice to determine
that the client has acquired requisite skills in each element (e.g., if the client does not
complete homework or the homework suggests some skill deficits, more session time is
dedicated to supporting the client in achieving the ability to independently use skills) (see
(Murray et al., 2011) or more information on the vignette-based training activity). In the first
two CETA RCTs, a “base flow” of trauma-focus was used as the starting point, given that
the study designs had trauma exposure as inclusion criteria. CETA elements for the trauma
“base flow” ordering are: Psychoeducation/Engagement, Cognitive Coping, Exposure,
Cognitive Restructuring and Finishing Steps – with Safety utilized as needed throughout. In
the two trials used, providers were taught to use three “data points” to decide any
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modifications to the trauma-flow including: a) client responses on the clinical assessment
before starting treatment, b) what the client says and does in session, and c) consultation
with a supervisor. During the training process, CETA providers practiced utilizing different
data in the form of mini case vignettes to create various flows of CETA elements. In both
studies, the local provider and supervisor would suggest a flow that needed to be agreed
upon with a CETA trainer, who supported the local supervisor through weekly internetbased phone calls.
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CETA is inherently flexible, in that if a provider needed additional time to complete the
goals of an element, ensure a client could use a skill independently (typically demonstrated
by review of client homework) or if the client presented with different symptoms that
warranted a new/different element, the flow could be adjusted. For example, if a client, who
was receiving a trauma-flow of elements, stated that they felt very depressed and had trouble
getting out of bed, the element of Behavioral Activation could be inserted into the trauma
flow to address these symptoms. In both RCTs, any adjustments were collective decisions by
the provider, supervisor and trainer. This supervision structure also includes procedures
designed to support CETA adherence and competency in providers in delivery of the
elements. First, each element includes clear steps to follow (part of the CETA manual).
Second, providers role played upcoming elements before delivering them, and received peer
provider and supervisor feedback. Third, providers objectively report on their delivery of
elements, providing a verbal narrative of their session. If any element (or certain steps within
an element) was not delivered in a way the supervisor and trainer felt was adequate, the
provider was asked to re-do that element or specific steps.
2.2.

Data source
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Data were from participants enrolled in two RCTs aimed at testing the effectiveness of
CETA for mental health symptoms among violence-and torture-affected populations in Iraq
and Thailand (displaced persons from Myanmar)(Bolton, Lee, et al., 2014; Weiss et al.,
2015). Participants were enrolled in the RCTs if they had experienced a traumatic event had
moderate to severe depression and/or posttraumatic stress symptoms as indicated by locally
validated measurement instruments (Haroz et al., 2014; Weiss & Bolton, 2010). In Thailand,
potential participants were screened using a modified version of a DSM-IV based algorithm
applied to the Harvard Trauma Questionnaire (HTQ) and Hopkins Symptom Checklist for
depression (see Bolton et al., 2014 for more details). In Iraq, participants were screened
using an adapted version of the HTQ that included original HTQ items plus relevant local
symptoms (e.g., feeling that one is being watched). Before the trial, the measure underwent
validity testing using a psychiatrist diagnosis as a criterion. A score of 36, which was the
value that maximized sensitivity and 1-specificity in validity testing, or higher on the
measure was selected as the inclusion cutoff (see Weiss et al., 2015 for more details).
Although we did not definitely know whether participants were receiving other treatments
within these studies, in both locations the availability of CBT-based mental health services
would be very rare if even available.
All participants randomized to CETA in the RCTs completed a weekly self-report measure,
the Client Monitoring Form (CMF), at the beginning of each session. The CMF is a tool
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originally designed to help monitor client progress and guide clinical decisions. It includes
12 items taken from the locally validated assessment instruments (noted above at each site),
which were delivered at baseline and post treatment in the RCTs. Items on the CMFs related
to symptoms of depression, anxiety, and trauma. In both countries, participants were asked
how often in the last week had they experienced each symptom. In Thailand, response
options included 0 “None of the time,” 1 “A little of the time,” 2 “Some of the time,” 3
“Most of the time” and 4 “Almost all the time” (possible range (0–48). In Iraq, response
options included 0 “Never or no,” 1 “Sometimes,” 2 “Often,” and 3 “Very often” (possible
range 0–36). Weekly session scores in each site were calculated by taking the total score
across the common 12 items on the CMF.
2.3.

Setting

Author Manuscript

The trial in Thailand took place in the town of Mae Sot in Northwest Thailand among
refugees, former political prisoners and migrants who had experienced past trauma when
fleeing Myanmar and ongoing stressors related to living illegally in Thailand (Bolton, Lee,
et al., 2014). The trial in Iraq was conducted in three rural areas of Southern Iraq – Hilla,
Karbala and Najaf – areas that experienced ongoing bombings, political violence and
military involvement during the RCT (Weiss et al., 2015).
2.4.

Sample
The current analysis included N = 166 participants in Thailand who provided full CMF data
(91% of the original CETA sample) and N = 98 participants in Iraq with complete CMF data
(99% of original CETA sample). In Thailand, CMF data were analyzed up to 12 sessions
because only one participant had CMF data for sessions 13 and 14. In Iraq CMF data were
analyzed up to 14 sessions (Table 2).

Author Manuscript

2.5.

Statistical analyses

Author Manuscript

2.5.1. Aim 1—For Aim 1, determining the active dose of treatment in CETA, we defined
clinically meaningful change as a relative measure in our sample – examining how long it
took clients to achieve one or two standard deviation(s) in symptom improvement. We used
time-to-event analysis (life tables) to calculate the number of sessions it took 25%, 50%, and
75% of clients to achieve one or two standard deviation(s) from baseline in symptom
improvement. We chose these cutoffs because we were using a study-developed measure,
which did not have established cutoff scores to gauge clinically significant improvement, or
test-retest reliability statistics to permit approaches such as the Reliable Change Index. Our
relative index of change using SD and percent of clients who improved is conceptually
consistent with previous work such as sudden gains analyses in psychotherapy research
(Tang & DeRubeis, 1999). For this analysis we explored two sub-populations of clients: all
those in treatment with CMF data (n = 166 for Thailand; n = 97 for Iraq), and those who had
high enough first-session scores to make a gain of either 1 or 2 SDs (n = 155 & 98,
respectively for Thailand, n = 96 & 73, respectively, for Iraq). Clients who ended or dropped
out of treatment were censored. We also calculated the percentage of clients that achieved
symptom changes of 1 or 2 SDs by the end of treatment.
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Sensitivity analyses.: We completed two sensitivity analyses. First, to test the robustness of
our findings, we examined the percentage of participants who had scores that worsened
while still in treatment after reaching one or two SDs of improvement. Second, during the
previous effectiveness studies using this same dataset (see Bolton, Lee, et al., 2014; Weiss et
al., 2015), for full details about RCTs) participants in the control groups in each country also
improved, possibly due to regression to the mean. We sought to isolate the effect of the
intervention on improvement and therefore determine the dose-response relationship above
and beyond this naturally occurring improvement. The control groups did not have weekly
CMF scores, but did have baseline and follow-up assessment data using the same items as
the CMF. Using these scores, we predicted the number of sessions required to achieve
improvement while adjusting for the difference between the average improvement slopes
(baseline to follow-up) for each condition by country. This approach statistically removed
the effects of naturally occurring improvement (i.e. regression to the mean) to estimate a
pure treatment effect.
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2.5.2. Aim 2—Our examination of how client symptom changed varied based on client
characteristics and CETA elements received consisted of several steps. Step 1. Exploratory
data analysis we examined trajectories of symptom change based on CMF score using
spaghetti and scatter plots. To select our baseline model we explored whether a linear growth
model with random intercept, a quadratic growth model with random intercept, or a linear
growth model with random intercept and random slope, best fit the data in each site. Step 2.
Model fit and selection: Each model was fit with an independent correlation structure,
maximum likelihood estimation, and compared using Akaike information criterion (AIC)
and Bayesian information criteria (BIC)(Akaike, 1974; Schwarz, 1978). All models also
included the random effects of counselor (clients nested within counselor) and client (time
pointes nested within individual client). The model with the lowest AIC and BIC was
selected as the most appropriate baseline model from which to build.
Step 3. Examination of client characteristics: Using this model building strategy, we next
explored the association between baseline client characteristics on symptom trajectories.
Based on previous research indicating that sex (Girgus & Yang, 2015; Mirza & Jenkins,
2004), exposure to traumatic events (Alim et al., 2006; O’Donnell, Creamer, & Pattison,
2004), and education (Mirza & Jenkins, 2004; Scarinci et al, 2002) are associated with
worse symptoms of depression, anxiety and PTS, we explored whether these variables had
an impact on the level of client symptoms and the slope of symptom change. These
characteristics were entered into the baseline model independently as covariates and then as
an interaction term between covariate and time.
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Step 4. Examination of the impact of certain CETA elements: We then investigated the
association between treatment element delivery and changes in the trajectory of client
symptoms by comparing a series of alternative discontinuous change models for Cognitive
Coping, Gradual Exposure, and Cognitive Restructuring. Separate models tested if the
addition of the element was associated with a change in client symptom trajectory level,
slope, or both. Shift in level is analogous to the “sudden gains” approach, whereby an
immediate decrease in average scores for clients occurred after the element was delivered,
but differs from some other operationalizing used in research in LIMC countries (e.g. Singla
Behav Res Ther. Author manuscript; available in PMC 2021 May 12.

Murray et al.

Page 9

Author Manuscript

et al., 2019) by being based solely on the statistical significance of average response, and not
based on the proportion of individuals who demonstrate a decrease of absolute value,
relative change, and subsequent absence of increased scores. Psychoeducation was excluded
because it was the first element delivered in all settings and therefore lacked pre-delivery
trajectories. Due to prohibitively small samples sizes of individuals who received two
elements, we did not explore behavioral activation (n = 28 in Thailand; n = 12 in Iraq) or
relaxation (n = 10 in Thailand; n = 26 in Iraq).

Author Manuscript

Changes in symptom severity and change trajectories (i.e. level, slope, and both level and
slope) were estimated using the procedure outlined in Raudenbush & Byrk (Raudenbush &
Bryk, 2002). Change in deviance statistics were used to compare the models and select the
most appropriate model to reflect discontinuous change in each setting (Singer & Willett,
2003) Change in deviance values were large enough to be considered noteworthy if the value
was above 2 indicating positive evidence of model superiority and values above 10
indicating strong evidence (Singer & Willett, 2003).
All elements were treated as fixed effects. Client level covariates found to be statistically
significantly related to symptom change trajectories (p < 0.10) were then added to the most
appropriate discontinuous change model, resulting in models that explored the impact of
each treatment element while adjusting for any measured baseline confounding.
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Finally, in order to determine whether any treatment elements had an association with
trajectory change above and beyond the other elements, all elements (parameters for both
level and slope for each element) were included in a final model with the significant client
characteristic baseline covariates. Similar model selection procedures were performed for
this analysis to look at the most appropriate discontinuous change model with all timevarying covariates included in the model. All analyses for Aim 1 were done using Stata 13.0
(StataCorp, 2013).
Sensitivity analysis.: Based on the exploratory analysis, client symptom change trajectories
for select counselors (n = 6) in Thailand suggested unlikely uniformity across clients. All of
these counselors’ clients improved at nearly uniform rates (e.g. improving at 2–3 points per
session with no worsening), unlike all other counselors who had clients with scores that
varied over time (e.g. overall consistent improvement but some sessions revealed
worsening). To explore the effects of these counselors on symptom change trajectories we
compared coefficients from final models that excluded the client data from these counselors
to models that included this client data.

Author Manuscript

3.
3.1.

Results
Aim 1
Baseline (first session) CMF scores averaged 16.2 (SD = 6.8, range = 0–39) in Thailand and
15.8 in Iraq (SD = 5.8, range = 5–29). Fig. 1 demonstrates the average CMF score at each
session. In Thailand, by the end of treatment 138 clients (85.2% of the total sample)
improved by 1 SD and 83 (51.2%) improved by 2 SD. Seven clients (4.2%) had baseline
scores below 1 SD (6.8) and 66 clients (39.8%) had baseline scores below 2 SD (13.6).
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Therefore, it was impossible for these clients to “improve” below their respective deviations,
as operationalized in this study (this challenge is a common limitation in measuring clinical
significance (Hansen, Lambert, & Forman, 2002). In Iraq, by the end of treatment 86
(88.7%) improved by 1 SD and 47 (48.5%) improved by 2 SD. One client (1%) had a
baseline score below 1 SD (5.8) and 23 (23.7%) were below 2 SD (11.6). Therefore, we ran
separate analyses, including all clients and only those with high enough scores as baseline to
show improvement.
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Table 3 shows the results of a time-to-event analysis depicting the number of sessions until
25%, 50%, and 75% of clients reached either 1 or 2 SD improvement, censoring cases that
left treatment before improving. Results for Thailand found that the median number of
sessions to make 1 SD improvement was 4–5, and to make 2 SD was 7–8. In Iraq, the
median sessions needed to make a 1 SD improvement was 6 and to make a 2 SD
improvement was 8–10.
3.2.

Aim 1 sensitivity analyses
In Thailand, of those who improved by 1 SD, 18 (14.1%) had a subsequent CMF score that
worsened, but only 3 (2.3%) had a subsequent CMF score that was equivalent to or worse
than their first session score. Of those who improved by 2 SD, 13 (19.7%) subsequently had
worse scores, but n = 10 of these were essentially plateaus, with changes of 3 points or less,
suggestive of statistical noise. In Iraq, of those who made 1 SD improvement, 12 (14.3%)
had a subsequent score that worsened, but none had a subsequent score equivalent to or
worse than their first session score. Of those with 2 SD improvement, 3 (7.1%) had a
subsequent score that worsened, but worsening was small in magnitude (1–2 points),
suggestive of statistical noise.

Author Manuscript

In Thailand, from pre-assessment to follow-up and assuming linear change, the CETA group
improved at an average of 1.2 points per week (SD = 0.76). The control group improved at
an average of 0.54 points per week (SD = 0.57), which is 45.8% of the rate of the CETA
group. In Iraq, the CETA group improved at an average of 0.45 points per week (SD = 0.19),
while the control group improved at an average of 0.28 points per week (SD = 0.28) or
62.2% of the rate of the CETA group. After statistically adjusting for differences in slopes
between the intervention and control groups to remove the effect of naturally occurring
change, the CETA group in Thailand was predicted to require 5.8 to 7.3 sessions to make 1
SD improvement and 10.2 to 11.7 sessions to make 2 SD improvement. The CETA group in
Iraq was predicted to require 9.7 sessions to make 1 SD improvement and 13.0 to 16.2
sessions to make 2 SD improvement.

Author Manuscript

3.3.

Aim 2
In Thailand 24% (95% Cl: 0.13, 0.41) of the variance in client change trajectory was at the
clinician level; while in Iraq 44% (95% Cl: 0.25, 0.65) was at the clinician level. Model fit
statistics identified that the use of linear time trends, random intercepts, and random slopes
were most appropriate in the baseline model for representing the effect of time (session) on
client symptom change trajectories. The sensitivity analysis found no significant difference
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in point estimates when removing data from Thailand counselors with questionable client
change trajectories.
In Thailand, women had higher symptoms at every timepoint compared to men (β = 1.97, p
< 0.001). In Iraq, clients with higher education had lower symptom scores at every timepoint
(β = −1.17, p < 0.05). No significant associations were found for trauma exposure in either
site. None of the baseline client level characteristics investigated were significantly
associated with the rate of change in symptom scores in either site.

Author Manuscript

Results showed that inclusion of time-varying parameters representing discontinuities in
level and slope as random effects were not significant; therefore, these parameters were
fixed in all models. Results of baseline linear time trend models indicated that there was
consistent improvement in symptoms throughout treatment. In Thailand, the average client
improved 1.92 points on the CMF at each session (SE = 0.15); in Iraq, the average client
improved 1.53 points per session (SE = 0.15) (Tables 4 and 5).
In both Thailand and Iraq, cognitive coping was not significantly associated with symptom
change trajectories. Gradual exposure was associated with symptom change in both settings.
In Thailand, gradual exposure was associated with an immediate, although not statistically
significant, decrease in symptoms (β = −1.14; p = 0.07) and a slight flattening of
improvement trajectory. In Iraq, gradual exposure was significantly associated with an
immediate drop in symptoms (β = −1.43, p < 0.05) followed by a slight attenuation of
improvement trajectory (Tables 4 and 5).

Author Manuscript

Cognitive restructuring was related to more rapid symptom decrease in Thailand (β = 0.75),
but was not related to change in Iraq. However, cognitive restructuring most often happened
late in treatment (commonly delivered by the 6th session in Thailand, and by 10th session in
Iraq) and therefore we may have lacked power to detect slope change following completion
of the element (Tables 4 and 5).
To determine whether any treatment elements had an impact above and beyond the other
elements, we included all elements (parameters for both level and slope) in a single model
for each site. In both Thailand and Iraq, completion of gradual exposure resulted in an
immediate decrease in symptom levels (Thailand: β = −1.18, p = 0.001; Iraq: β = −1.31, p <
0.05). None of the other elements examined were associated with improvement in symptom
level or trajectory when included in a complete model featuring the other elements (Table 6).

4.

Discussion

Author Manuscript

This study is the first, to our knowledge, to explore the essential elements, dose, and
trajectories of change within a modular, flexible, multi-problem transdiagnostic treatment
implemented by non-professionals in two LMIC settings. Advancements in identifying “key
elements” as well as an “active dose” of psychological treatments have great potential to aid
scalability and sustainability. In LMIC specifically, the dearth of resources for mental health
care necessitate close attention to getting the most out of our treatments in the shortest
amount of time. Understanding which elements of an intervention empirically contribute to
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positive outcomes increases treatment efficiency and potential reach (Abry, Hulleman, &
Rimm-Kaufman, 2015; Blase & Fixsen, 2013).

Author Manuscript

In our examination of “active dose” or how many treatment sessions are needed to achieve
clinically meaningful change overall, 50% of CETA clients show some improvement after
4–6 sessions (1 SD) and large improvement (2 SD) after 7–10 sessions. Although we cannot
make direct comparisons to clinical trials of psychotherapy in HIC (e.g., differences in
symptom presentation cross-culturally, appropriateness/use of western diagnoses), this
number of sessions is seemingly shorter than many CBT-based psychotherapies in HIC. In a
review of dose-response effects, Hansen and colleagues (Hansen et al., 2002) indicate that in
trials of focal disorder treatments, between 57.6% and 67.6% of clients improve by 12.7
sessions of treatment, but that in the United States the average number of sessions receive
was less than 5 with only a 20% rate of improvement. Currently, most manualized focal
treatments that have been tested in LMIC are designed to have around 12–16 structured
sessions and show strong effects (e.g., CPT-C, IPT), which is in line with our calculated
predictions of the number of sessions needed for meaningful change for these two trial sites.
Our results also suggest that the more severe the symptoms (e.g., Iraq versus Thailand), on
average the more sessions needed for meaningful change. For those presenting with common
mental health disorders, there may be a cut point for too few sessions to render clinically
meaningful change. The lower number of sessions shown for CETA versus focal treatments
may also suggest that which elements are provided in early sessions, or how soon treatments
deliver potentially key elements, may drive outcomes.

Author Manuscript

Conversely, the fact that half the clients showed some improvement after only 4–6 sessions
is encouraging from a public health standpoint. Modular, flexible transdiagnostic models
that allow flexibility in dosing may be advantageous in allowing for brief treatment for those
that recover more quickly, and only increasing treatment duration (adding sessions and/or
elements) for those with poorer treatment response (Martin et al., 2018). This approach fits
with stepped-care models in global public health in which there is a need to improve
efficiency in treatment and find lower-cost/resource options that show some improvement
(e.g. Glasgow, Klesges, Dzewaltowski, Estabrooks, & Vogt, 2006; Glasgow, Vogt, & Boles,
1999; Murray & Jordans, 2016).

Author Manuscript

Our trajectories of client symptom change would be described as smoothly decreasing over
the course of therapy, which is commonly hypothesized in skills-based interventions
(Laurenceau et al, 2007). Research suggests that exposure-based interventions may be
expected to have an initial increase in symptoms, or perhaps an increase during the exposure
elements before ultimate symptom improvement (i.e., a “S” shaped curve). Although CETA
included exposure in both RCTs, we did not see this S curve. One explanation may be that
“worsening before improvement” may be contextual in that both settings were wrought with
ongoing violence/war or displacement challenges. Another may be that given inherent
flexibility in CETA, exposure was started in different sessions for different clients, which
may have washed out detecting mean-level differences in symptoms by session number.
Our examination of the impact of individual therapeutic elements in CETA supported
gradual exposure as one of the “active ingredients” significantly associated with decreasing
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client symptoms almost immediately upon completion. Identifying Gradual Exposure as a
key ingredient in CETA is consistent with the literature showing effectiveness of exposure
therapy for trauma affected populations (Foa, Keane, Friedman, & Cohen, 2009; Pompoli et
al., 2018; Watts et al., 2013; Whiteside et al., 2015). Notably, CETA implementation did not
consistently include the relaxation element that other dismantling studies have shown to be
non-additive, so we were not able to examine this element. We did not find evidence to
support the effectiveness of Cognitive Restructuring and Cognitive Coping on their own.
While this is inconsistent with literature showing substantial effect sizes for more
cognitively focused CBT approaches to treating trauma and related symptoms, (e.g., Bass et
al., 2013b) we believe our findings are due to is limited power as there were fewer postsessions for cognitive processing (as one of the later elements in the base trauma flow)
compared to exposure, meaning that those slopes could not be estimated as precisely. A
larger study, with manipulation to control for time in treatment, wider variation in delivery
timing for each element, or experimental assignment to element ordering would increase our
power to detect change and also permit examining whether these elements were effective for
certain subsets of clients with specific presenting issues.

Author Manuscript

This study was able to leverage a routine outcome monitoring clinical tool used to guide
delivery of care, the Client Monitoring Form (CMF), to better understand how a treatment
was working. This was based on the literature on measurement based care models that
suggests this allows for better treatment planning, changes based on emergent needs, and
improvement in clinical outcomes (Fortney et al., 2017; Scott & Lewis, 2015) The CMF was
developed from a longer instrument, which was locally validated in each site. The CMF is
important for multiple reasons including: (1) ability to encourage longitudinal data
collection to advance our understanding of core mechanisms in psychological treatments,
and (2) in the use of modular, flexible, multi-problem transdiagnostic models wherein
clinicians are routinely evaluating symptoms and responding to symptom fluctuation, and
comorbidity. In essence, using the clinical CMF as a research tool and our longitudinal
modeling of trajectories allowed us to use an embedded quasi-experimental design and
interrupted time-series approach, to better understand the impact of each element in CETA
on client level outcomes (Penfold & Zhang, 2013). While a limitation is that the CMF was
not itself a psychometrically tested instrument in these two trials, our work since this study
has included use of Item Response Theory methods to shorten instruments and create
reliable, valid and pragmatic CMFs that can serve both clinical and research purposes and
replace longer baseline assessments. Using IRT to create a short, validated clinical tool with
other treatments would build our greater collective knowledge about individual elements,
like exposure, to optimize a broader range of treatments.

Author Manuscript

This study has a number of limitations. By capitalizing on the flexible, modular, commonelements-based delivery approach, certain confounds may be present. For instance, time in
treatment is associated with the delivery of certain elements that nearly always precede the
delivery of other elements (e.g. psychoeducation always precedes other elements) and
elements that usually do not begin until other elements have been delivered (e.g. exposure in
CETA always follows Cognitive Coping. This limits our ability to test for the effects of these
elements in isolation, and may have contributed to the fact that we did not identify cognitive
restructuring as statistically significant, in contrast with other studies. Similarly, elements
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such as psychoeducation may be necessary but insufficient, serving as an essential
foundation for building to effective treatment but replace itself produce significant symptom
reduction. It may be that the lack of methodological control for element delivery resulted in
greater or lesser effects attributed to certain elements than would have been found in the
absence of other elements. These studies also did not include any measurement of actual
skill acquisition by the clients, although this was monitored in supervision. Additional
limitations concern measurement. Because no clinical cutoff exists for the weekly
measurement score (CMF), we could not incorporate the Reliable Change Index into our
analyses, and instead we used cutoffs of 1 and 2 SDs from baseline. Therefore, while this
study found the median number of sessions necessary to achieve change of a certain size, we
cannot describe the median number of sessions necessary until clients had subclinical
symptomatology. Another limitation common to utilizing two trials is that the methods
varied slightly (e.g., substance use offered in Thailand and not Iraq), and there are a number
of cultural and implementation differences rendering some analyses more difficult. Finally,
given enrollment criteria for both studies (based on funding), all participants were traumaexposed and received elements designated in CETA as essential when clients have trauma
exposure and trauma-related symptoms. Current research on CETA has included broader
enrollment criteria, resulting in greater variance in element choice, dosing, and order. This
variance will allow for better examining of how treatment works based on client differences
and how it is delivered.

Author Manuscript

Although the current literature highlights the need for better understanding of essential
elements and sudden gains, there are methodological challenges that would be important to
address in the future. Many reviews are unable to draw conclusions due to poor study quality
and/or low statistical power (Cuijpers, Cristea, Karyotaki, Reijnders, & Hollon, 2017). Other
study designs that could better unpack and disentangle the association between element and
effect often are more complex and require larger sample sizes (e.g. Multiphase Optimization
Strategy Testing; Sequential Multiple Assignment Randomized Trials) (Collins, Murphy, &
Strecher, 2007). Other promising approaches may include micro-randomized trials (Klasnja
et al., 2015) and element network meta-analysis (Pompoli et al, 2018). Central to this work
is the need for short validated measures (e.g. CMF), that can be used longitudinally and with
clinical cutoff indications which could be embedded in large global implementation projects
to better inform treatment and understand how people change over the course of treatment.
Finally, future work will include use of transdiagnostic approaches when client inclusion
criteria are more broad and varied.

Author Manuscript

In summary, our study showed that individuals with common mental health disorders
demonstrated meaningful change in less than 12 sessions, which is the average session
length for most manualized focal treatments. This suggests that transdiagnostic models that
are specifically modular and flexible (versus a set number of structured sessions for all) may
allow for more efficient treatment. Our analyses also showed that for these trauma-affected
populations, a key ingredient that reduced symptoms was exposure. This aligns with other
research related to anxiety disorders, and suggests that while some feel this ingredient may
be more challenging (for either the client and/or counselor) it may be a necessary and
efficient method to reduce suffering.
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Fig. 1.

Average symptom score by session in Thailand and Iraq.
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Demographics and clinical symptoms.

Sex

Marital Status

Education

N (%)

N (%)

98

166

Male

67 (68.4)

66 (39.8)

Female

31 (31.6)

100 (60.2)

Not married

26 (26.5)

75 (45.2)

Married

72 (73.5)

89 (53.6)

Missing

0

2 (1.2)

Burman

-

111 (66.9)

Other

-

47 (28.3)

Missing

-

8 (4.8)

None

15 (15.3)

10 (6.0)

Primary/Middle

29 (29.6)

63 (38.0)

High school

33 (33.7)

47 (28.3)

More than high school

21 (21.4)

46 (27.7)

Mean (SD) range

Mean (SD) range

41.9 (11.2)

36.5 (12.9)

18-70

18-85

1.28 (0.23)

1.08 (0.38)

0.93-2.0

0.20-2.24

1.22 (0.43)

1.34 (0.41)

0.45-2.36

0.41-2.71

1.32 (0.47)

1.18 (0.64)

0.33-2.67

0.09-3.46

1.56 (0.6)

0.97 (0.74)

0.32-2.81

0-3.18

-

0.66 (0.39)

school

Age

PTS

Depression

Author Manuscript

CETA-Thailand

Sample Size

Ethnicity

Author Manuscript

CETA-Iraq

Anxiety

Function

Aggression

0-1.92
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Number of sessions until improvement or censored.
Thailand
Of all those who remained in treatment

a

a

Of those remaining in treatment and who had high enough first-session scores to make again

Iraq

N

25%

50%

75%

1 SD

162

3

5

7

2 SD

162

6

8

-

1 SD

155

3

4

6

2 SD

98

5

7

8

25%

50%

75%

Improvement

Of all those who remained in treatment

a

Author Manuscript

a
Of those remaining in treatment and who had high enough first-session scores to make a gain

a

Improvement

1 SD

97

5

6

7

2 SD

97

7

10

-

1 SD

96

5

6

7

2 SD

73

6

8

13

Survival analysis with right censored cases.

b

b

N

One person removed from analysis due to missing data at baseline.
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Author Manuscript
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a

Model A
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−1.83 (0.36)**
−1.99 (0.29)**

−1.75 (0.16)**
−1.82 (0.17)**
−1.76 (0.19)**

−1.92 (0.14)bbbbbbbbbbbbbbbbbbbbbbbbbbbbbb**
−1.92 (0.14)**
−1.92 (0.14)**

13.44 (0.84)**

13.46 (0.85)**

13.30 (0.91)**

13.38 (0.89)**

13.32 (0.88)**

13.54 (1.00)**

13.54 (1.00)**

13.54 (1.00)**

Model C

Model D

Model B

Model C

Model D

Model B

Model C

Model D

p < 0.001.

2.18 (0.52)**

2.20 (0.52)**

2.18 (0.52)**

1.03 (0.69)

−1.25 (0.68)

-

−1.14 (1.19)

2.20 (0.51)**

2.20 (0.51)**

2.20 (0.51)**

−0.74 (0.75

-

0.03 (0.58)

Cognitive Restructuring (Model D is best fitting)

2.19 (0.52)**

2.19 (0.52)**

2.19 (0.52)**

-

1.02 (0.65)

-

Level

0.75 (0.33)*

0.07 (0.52)

-

0.07 (0.42)

−0.30 (0.58)

-

−0.36 (0.34)

−0.34 (0.34)

-

Slope

7226.9

7225.1

7225.2

7214.6

7221.06

7212.7

7216.7

7224.4

7215.6

7223.2

AIC

7273.3

7266.4

7266.5

7261.0

7262.4

7254.0

7263.1

7265.7

7256.9

7259.3

BIC

0.30

0.05

0.01

12.6

4.1

12.5

10.5

0.8

9.6

-

▵ Deviance

Model A = Baseline model; Model B = Discontinuity in level (not slope); Model C = Discontinuity in slope (not level); Model D = Discontinuity in level and slope.

b

a
Deviance calculated as -2*loglikelihood/AIC or BIC and compared using chi-squared difference tests with 1 degree of freedom for Models B & C; and 2 degrees of freedom for Model Ds. If no highlight,
Model A is considered the best fitting model.

**

2.20 (0.52)**

Female

Gradual Exposure (Model B is best fitting)

−2.09 (0.22)**

13.57 (1.05)**

Model B

p < 0.05.

*

−1.92 (0.15)**

13.53 (1.03)**
Cognitive Coping (Model B is best fitting)

Time

Intercept

Model

β (Robust SE)

Comparison of fitting alternative discontinuous change trajectories to client symptom scores in Thailand (N = 166) .

Author Manuscript
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Model A

−1.28 (0.26)**
−1.22 (0.25)**

−1.39 (0.14)**
−1.52 (0.17)**
−1.43 (0.16)**

−1.54 (0.15)**
−1.54 (0.15)**
−1.54 (0.15)**

17.95 (1.34)**
17.93 (1.32)**

18.06 (1.49)**

18.28 (1.51)aaaaaaaaaaaaaaaaaaaaabbbbbbbbb**

18.18 (1.48)aaaaaaaaaaaaaaaaaaaaabbbbbbbbb**

18.33 (1.59)**
18.33 (1.59)**

16.58 (1.48)aaaaaaaaaaaaaaaaaaaaabbbbbbbbb**

Model C

Model D

Model B

Model C

Model D

Model B

Model C

Model D

CR: Model D

GE: Model B

CC: Model B

p < 0.001.

**

−1.10(0.34)**

Female

−1.09 (0.34)**

−1.09 (0.34)**

−1.10 (0.43)**

−1.10 (0.34)**

−1.10 (0.34)**

−1.10 (0.34)**

Cognitive Restructuring (Model A is best fitting)

−1.10 (0.34)aaaaaaaaaaaaaaaaaaaaabbbbbbbbb**

−1.10 (0.34)**

−1.10 (0.34)aaaaaaaaaaaaaaaaaaaaabbbbbbbbb**

Gradual Exposure (Model A is best fitting)

−1.51 (0.14)**

18.31 (1.60)**

Model B

p < 0.05.

*

−1.53 (0.15)**

18.31 (1.61)**
Cognitive Coping (Model A is best fitting)

Time

Intercept

Element

β (Robust SE)

0.20 (0.44)

-

0.20 (0.44)

NA

0.20 (0.44)

-

0.28 (0.27)

−1.43
(0.57)*

4883.41

4883.41

4883.41

4869.3

4883.7

−0.04
(0.28)

4877.8

−0.35
(0.34)

-

4876.8

−0.33
(0.34)

4871.6

4883.5

4881.8

AIC

-

-

Slope

-

−1.01 (0.66)

−0.30 (0.43)

-

−0.18 (0.44)

-

Level

Comparison of fitting alternative discontinuous change trajectories to client symptom scores in Iraq (N = 98)a.

4922.30

4922.30

4922.30

4913.09

4922.58

4910.51

4921.5

4915.7

4922.3

4915.8

BIC

Author Manuscript

Table 5

0.41

0.41

0.41

16.47

0.12

12.19

8.07

7.00

0.37

-

Δ Deviance
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Author Manuscript

Model A = Baseline model; Model B = Discontinuity in level (not slope); Model C = Discontinuity in slope (not level); Model D = Discontinuity in level and slope.

b

Deviance calculated as -2*logliklihood/AIC/BIC and compared using chi-squared difference tests with 1 degree of freedom for Models B & C; and 2 degrees of freedom for Model Ds. If no highlight,
Model A is considered the best fitting model.
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Author Manuscript

Final outcome models with all elements included.
Thailand (N = 166)

Iraq (N = 98)

β

Robust SE

β

Robust SE

Intercept

13.46**

0.85

17.94**

1.32

Time

−1.99**

0.29

−1.21**

0.24

Gender

2.18aaaaaaa**

0.52

-

-

Education

-

-

−1.10**

0.34

Level

0.99

0.60

0.01

0.31

Slope

0.01

0.55

−0.44

0.34

Level

−1.18**

0.37

−1.31*

0.59

Slope

0.19

0.34

0.59

0.36

Level

−0.44

0.50

−0.32

0.41

Slope

0.66

0.60

Colinear

Level-1: Within-person

3.86

0.24

3.10

0.37

Level-2: Counselor

3.55

0.79

4.33

0.88

Cognitive Coping

Gradual Exposure

Author Manuscript

Cognitive Restructuring

Variance Elements

Goodness-of-fit

Author Manuscript

-2LL

7189.20

4845.174

AIC

7215.20

4869.175

BIC

7282.32

4927.503

*

p < 0.05.

**
p < 0.001.
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