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Dear Esteemed Colleague,
I’d like to express my appreciation to you for taking the time to review my tenure dossier; I
am well aware of how many other competing demands you must have on your time, and I am
deeply grateful for your willingness to assess my current standing in the field.
My supporting documents cover my work in the research, teaching and service domains, so I
will not repeat them here. In addition, my materials review my scholarship across my major areas of
scientific interest, including some recent representative publications that are either under review
(such as my book examining a cultural humility and social justice approach to culturally competent
evidence-based practice with Oxford University Press; Asnaani, under review) or already in press
(e.g., the main outcome findings from my NCATS mixed methods pilot study in Journal of
Consulting and Clinical Psychology and another at Translational Behavioral Medicine examining
the creation of equitable and community-partnered interventions stemming from this data, both of
which I served as the senior/corresponding author and my graduate students are the first authors;
Kaur et al., in press; Gutierrez Chavez et al., in press).
Instead, I would like to use this opportunity to highlight three papers that are already
published that represent each of my major research domains, as exemplars of the type of work I
have done, and importantly, reflect the type, breadth, and focus of work I believe are central to my
future potential contributions as a scholar in the field.
First, within the area of treatment mechanisms underlying effective treatment for
anxiety-related disorders, I would like to highlight the findings from my paper published in the
Journal of Affective Disorders that found that both anxiety sensitivity and emotion regulation
significantly mediated the reduction in a range of anxiety-related symptoms over the course of
naturalistic CBT in a sample of 247 patients presenting to an anxiety specialty clinic (Asnaani,
Tyler, McCann, Brown, & Zang, 2020). Emotion regulation capability (specifically, the tendency to
avoid when confronted with a feared stimulus and difficulties controlling this impulse) was shown
to be most strongly related to how individuals improved in their symptoms over the course of
treatment and may be a particularly important area to more actively target in the context of CBT.
While the finding itself is unsurprising (i.e., many of our treatments for anxiety symptoms are
exposure-based and directly target avoidance already), these findings were particularly fascinating
because they were observed in a naturalistic, large, non-research sample (the main outcomes of
which I presented elsewhere; Asnaani, Benhamou, Kaczkurkin, Turk-Karan, & Foa, 2020) who
presented with a range of primary anxiety-related diagnoses, received a variety of exposure-based
treatments delivered by therapists who greatly varied in their mastery of this treatment approach,
and were in treatment for variable lengths of time, providing a unique view into what occurs at a
mechanistic level during exposure therapy in naturalistic samples versus randomized controlled

trials. Thus, specifically examining how an individual’s difficulties in controlling the impulse to
avoid aversive stimuli throughout treatment might provide clinicians insight into the likelihood of
success from this treatment approach in broader clinical settings, which I am currently working on
extending my examination of in community and non-specialty mental health settings.
Second, as part of my work in the technology innovations domain, I completed a previous
cross-institutional study with expert colleagues in the Journal of Child and Adolescent Trauma that
examined the accuracy and psychometrics of an innovative, brief mobile tablet game screen for
PTSD in inner city and underserved youth presenting to primary care clinics across Philadelphia
(Asnaani et al., 2020). This article nicely fuses my interest in using technology in a way that makes
our assessments more accurate and appealing, while ensuring we work to increase accessibility in
those community settings which are most likely to benefit from its use and where we can expand
our reach (such as primary care settings). While this study focused more on assessment (for the
purposes of facilitating more frequent referrals to treatment), it was a particularly fruitful endeavor
to work with (and learn from) younger participants and to collaborate with a range of stakeholders
and colleagues invested in this work. It also provided my first major foray into bringing the lab into
the community as we conducted all study procedures in doctors’ waiting rooms and offices, a
principle of community-engaged research that I hold in high regard as I continue my current
community-based projects where we increasingly bring research procedures to spaces community
members are most likely to be open and comfortable to receiving them.
Third, instead of highlighting one of my published or in preparation empirical articles for
my third major area of community-engaged research (e.g., Asnaani, Charlery White, Majeed, &
Phillip, 2020; Asnaani, Gutierrez Chavez, Samuel, Pham, & Charlery White, in prep) I have opted
to highlight work published in The Behavior Therapist that has centered on the role we can play as
advocates within the field of Psychology and ways in which we can more appreciably address
ongoing health disparities in underserved communities (Asnaani, Charlery White, & Phillip, 2020).
Using my global trauma work in the Caribbean as an example, my colleagues (who are both Black
academics with roots in the region) and I delineate our “lessons learned” about the urgency in more
actively incorporating advocacy efforts within global research and training efforts in evidence-based
treatments. We try to provide examples from our multi-year project in the region about how this can
practically be done and the impact such efforts can have at legislative, social, and local capacitybuilding levels, along with logistical aspects of acquiring funding for such work. This global mental
health line of my work has proved to be essential for my continued efforts to engage in high quality
community-partnered and equitable research across settings.
Again, thank you for your evaluation of my body of work as exemplified by these three
articles and my other attached materials, and I am happy to provide any other information that
would be helpful to you in this process.
Sincerely,

Anu Asnaani, PhD
Assistant Professor, Department of Psychology, University of Utah
Email: anu.asnaani@psych.utah.edu
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Background: Numerous randomized controlled trials (RCTs) have examined the eﬃcacy of cognitive behavioral
therapy (CBT) in reducing anxiety symptoms. However, relatively fewer studies have examined the eﬀectiveness
of CBT in naturalistic treatment settings. There is even less known about the mechanisms underlying successful
outcomes in naturalistic samples receiving CBT. This study aimed to examine the absolute and relative mediation
of emotion regulation (ER) diﬃculties and anxiety sensitivity (AS) on anxiety symptom reduction.
Methods: Participants were treatment-seeking patients (N = 247) at an outpatient anxiety clinic. Measures of
diﬃculties in ER, AS, and disorder speciﬁc symptoms were administered at baseline, mid, and post-treatment. A
composite anxiety score was calculated to measure anxiety disorder symptom severity across anxiety-related
diagnoses.
Results: Individual mediation models revealed that both AS and ER signiﬁcantly mediated the reduction in
anxiety-related symptoms over the course of treatment. A multiple mediation model found that ER was the
strongest mediator (indirect eﬀect = −1.030, 95% CI = −2.172 to −0.153). Further analyses revealed that the
ER subscale of impulse control diﬃculties (e.g., the tendency to avoid when confronted with a feared stimulus)
was the strongest mediator (indirect eﬀect = −0.849, 95% CI = −1.913 to −0.081).
Limitations: This study relied solely on self-report measures of ER, AS, and anxiety pathology, and did not have a
control group.
Conclusions: These results suggest that improvement in the ability to control impulses may act as a mechanism of
anxiety symptom reduction and may be important to target in CBT with naturalistic samples.

1. Introduction
Anxiety and related disorders (such as posttraumatic stress disorder,
PTSD, and obsessive compulsive disorder, OCD) are the most prevalent
set of psychiatric disorders in the United States (Kessler et al., 2012;
Bandelow and Michaelis, 2015; Remes et al., 2016). Cognitive Behavioral Therapy (CBT) is the gold standard treatment for these disorders,
as documented by a number of meta-analyses (Norton and Price, 2007;
Hofmann and Smits, 2008; Olatunji et al., 2010). While an abundance
of randomized controlled trials (RCTs) illustrate the eﬃcacy of CBT for
anxiety, there is a gap in research showing that these ﬁndings are
generalizable to patients in non-research settings.
A number of researchers have advocated for more eﬀectiveness

⁎

research to complement eﬃcacy studies, thereby supporting the generalizability of RCT results in more naturalistic settings (e.g.,
Leichsenring, 2004; Hunsley and Lee, 2007; Stewart and
Chambless, 2009). Indeed, a fair number of naturalistic CBT treatment
studies for anxiety-related disorders have emerged in the past decade,
all of which have shown signiﬁcant eﬀectiveness of CBT in improving
disorder-speciﬁc symptoms in treatment-seeking, non-research or nonrandomized samples of patients with primary anxiety symptoms (e.g.,
van Ingen et al., 2009; Davis et al., 2010; Hans and Hiller, 2013;
Asnaani et al., 2019). However, while these and other previous studies
have shown that CBT is eﬀective in naturalistic treatment settings, far
fewer have focused on determining the underlying mechanisms of the
treatment eﬀects. Studying transdiagnostic mechanisms of CBT in
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reappraisal) over the course of CBT predict subsequent improvements
in SAD and aid in classiﬁcations of patients as responders versus nonresponders. Given the well-demonstrated relationship between poor ER
and anxiety-related disorder severity, as well as the observed improvements in ER during treatment, it is paramount to directly test how
ER (and speciﬁc strategies) might temporally inﬂuence the eﬀectiveness
of anxiety-focused CBT across anxiety-related disorders more broadly.
Finally, considerably little is known about how AS and ER (and their
subcomponents) relate to one another in treatment outcome studies for
anxiety-related disorders, and about their relative inﬂuences on
symptom reduction over the course of CBT. However, there is evidence
that the interaction between AS and ER may lead to more severe
symptoms of anxiety-related disorders (Kashdan et al., 2008) and that
deﬁcits in ER may inﬂuence the development of clinical symptoms of
anxiety-related disorders in individuals with high AS (Eifert and
Forsyth, 2005; Kashdan et al., 2008).
Taken together, the existing literature suggests that while there is
growing evidence that CBT for anxiety-related disorders is eﬀective for
the reduction of fear in naturalistic samples, there is much less known
about how it is eﬀective in such treatment-seeking populations. Thus,
this study was conceived as a way to directly investigate the mechanisms underlying eﬀective CBT in a naturalistic sample of treatmentseeking patients with anxiety-related disorders. Speciﬁcally, ER and AS
were the two mechanisms of interest. It was hypothesized that: (1) both
overall ER and AS would independently mediate the reduction in primary anxiety-related symptoms over the course of CBT. Further, given
the relative scarcity of studies examining the relative mechanistic impact of both of these constructs (and their subscales) when taken together, an exploratory aim was to (2) determine whether ER would be a
stronger mediator of outcome than AS, or vice versa. Relatedly, a ﬁnal
aim was to explore (3) the eﬀect of the individual subtypes of AS and ER
on symptom reduction.

naturalistic environments is an important step toward a more nuanced
understanding of the psychological recovery process compared to
simply focusing on symptom reduction.
Anxiety sensitivity (AS), or fear of bodily sensations or experiences
related to anxiety (Reiss and McNally, 1985) is a well-supported mechanism of CBT in RCTs. In the expectancy model of fear and AS,
sensations are interpreted as dangerous and cue fear of physical, cognitive, or social repercussions (Reiss and McNally, 1985). Because of
this increased fear, AS has been theorized to act as a predisposing
mechanism underlying the development and maintenance of anxietyrelated disorders (Olatunji and Wolitzky-Taylor, 2009; NaragonGainey, 2010). Indeed, high levels of AS are present across many anxiety-related disorders (Boswell et al., 2013), including panic disorder
(PD; McNally, 2002; Gallagher et al., 2013; Ino et al., 2017), social
anxiety disorder (SAD; Kaczkurkin et al., 2018), and generalized anxiety disorder (GAD; Kaczkurkin et al., 2018). In addition, a fair
number of studies have examined the role of baseline AS and its subtypes as predictors of post-treatment anxiety-related symptoms, several
ﬁnding interesting eﬀects on outcome based on initial severity of AS
(e.g., Wolitzky-Taylor et al., 2012; Blakey et al., 2017) or important
patterns regarding inﬂuence of subtype of AS (physical, cognitive, and
social concerns) with speciﬁc anxiety-related disorders (e.g., Katz et al.,
2018; Ino et al., 2017). However, despite consistent evidence of a link
between heightened AS at baseline and anxiety-related disorder
symptom outcome, considerably less is known about the role of changes
in AS or its temporal eﬀects in inﬂuencing treatment outcome for anxiety-related disorders. Only a handful of studies have indicated that
decreases in overall AS over the course of treatment or changes from
pre-post treatment in AS may be uniquely associated with anxiety
symptom reduction in the treatment of PTSD, SAD, and PD in individuals receiving CBT (Mitchell et al., 2014; Gallagher et al., 2013;
Nowakowski et al., 2016), and no studies to date have examined the
temporal impact of individual subtypes of AS on treatment outcome in a
mediation analysis.
Emotion regulation (ER), or the process by which people manage
their emotional responses (Gross, 2002), is another possible mechanism
of CBT for anxiety-related disorders in naturalistic settings. ER includes
the process by which individuals manage their emotional responses, the
timing of emotional expression, and the manner in which those emotions are displayed (Gross, 2002). Cisler et al. (2010) proposed that two
speciﬁc ER strategies, emotional suppression (pushing away strong
emotions) and negative cognitive appraisal strategies (focusing on the
worst potential outcome), may lead to the development and maintenance of anxiety-related disorders. It has been posited that suppression and negative re-appraisal, when used as long-term ER strategies,
increase the behavioral, physiological, and cognitive outputs of the fear
response when encountering a feared situation, and that the increased
fear experienced during this encounter reinforces maladaptive expectations and promotes avoidance of the feared stimuli (Foa and
Kozak, 1986; Craske et al., 2008), thus perpetuating anxiety disorderrelated impairments. Indeed, deﬁcits in ER abilities have been shown to
predict higher anxiety symptom severity when assessed over multiple
years (Wirtz et al., 2014), and those individuals diagnosed with an
anxiety disorder (Kashdan and Farmer, 2014) are more likely to engage
in emotional suppression as a means to manage negative emotions
(Dryman and Heimberg, 2018). In trauma-exposed individuals, deﬁcits
in ER strategies are associated with higher posttraumatic stress symptoms and more avoidant behavior (Bardeen et al., 2013; O'Bryan et al.,
2015). A meta-analytic review testing ER as a transdiagnostic mechanism in anxiety-related disorders showed that in 64 of 67 studies,
deﬁcits in ER signiﬁcantly improved after treatment, regardless of
treatment protocol, diagnosis, or ER construct (Sloan et al., 2017). Finally, just handful of studies have examined the impact of speciﬁc ER
strategies on anxiety outcome and these have focused on only one anxiety-related disorder (SAD; Goldin et al., 2014; Moscovitch et al.,
2012), ﬁnding that improvements in speciﬁc ER strategies (positive

2. Methods
2.1. Participants
Participants were 274 treatment-seeking adults aged 18 and older
(M = 32.49 years, SD = 12.16 years, ranging from 18 to 71 years old)
who received a primary diagnosis of a DSM-5 anxiety or anxiety-related
disorder at an outpatient, fee-for-service specialty anxiety clinic in
Philadelphia, PA, and ﬁnished at least two consecutive assessments
from January 2015 – June 2018 (i.e., intake and mid-treatment, or midtreatment and post-treatment; Asnaani et al., 2019). Other inclusion
criteria for this particular study mirrored that of the original primary
outcomes study and included patients 18 years or older presenting with
a primary anxiety-related disorder that had been ongoing for at least 3
months, and for whom outpatient care requiring weekly or bi-weekly
treatment visits was deemed clinically appropriate. Exclusion criteria
included active suicidal ideation, symptoms of schizophrenia or current
psychosis that were not being suﬃciently managed by psychopharmacological regimen, severe autism or intellectual disability, or signiﬁcant
substance use symptoms that were clinically required to be addressed
before anxiety treatment. For more details on inclusion/exclusion criteria, see Asnaani et al. (2019).
2.2. Procedure
All study procedures were approved by the Institutional Review
Board at the University of Pennsylvania. As part of the clinic's routine
procedures, every patient seeking treatment between 2015 and 2017 at
the clinic were screened over the phone for treatment appropriateness,
thus were screened for potential involvement in this study. Eligible
patients received an in-person 2-hour intake evaluation, which consisted of structured and unstructured clinical interview components.
Participants completed pre-treatment self-report measurements leading
87
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why there are less data-points using this measure compared to the other
measures in this study. Internal consistency of DERS in the current
sample was good to excellent across total and subscale scores: Cronbach's α = 0.95 for the total measure, 0.85 for the lack of emotional
clarity subscale, α = 0.93 for the limited access to emotion regulation
strategies subscale, α = 0.81 for the lack of emotional awareness subscale,
α = 0.88 for the impulse control diﬃculties subscale, α = 0.90 for the
diﬃculty engaging in goal directed behavior subscale, α = 0.93 for the
non-acceptance of emotional responses subscale.
Percent of Maximum Possible (POMP) Scores of Anxiety. Since the
original study included a number of individual symptom measures
corresponding to each primary disorder (e.g., SAD, PD, GAD, etc.), we
opted to calculate the percent of maximum possible (POMP) scores
across all the anxiety symptom measures in order to more reasonably
examine reductions in primary symptoms for each individual using a
single index of anxiety. This method (along with details on the various
individual symptom measures used) are described in detail in the larger
eﬀectiveness trial (Asnaani et al., 2019). Brieﬂy here: in order to
compare symptom severity on diﬀerent scales, POMP scores were
computed by using the formula

up to their initial intake through a secure online database (REDCap;
Harris et al., 2009). At the time of their intake, participants were
briefed on the nature of the study and consented by the evaluating
clinician. Self-report data was only used in the current analysis if participants consented to the study. Consented participants began treatment with their assigned clinician and were instructed to complete midand post-treatment assessments at weeks 7 and 19 of their treatment
respectively. Additional details of these procedures are described in the
methods of the larger eﬀectiveness trial (Asnaani et al., 2019).
2.3. Treatments
Participants presented for treatment of a primary anxiety disorder,
OCD, or PTSD diagnosis, and all protocols used were evidence-based
CBT protocols, and most had an emphasis on exposure-based interventions (approximately 92% of treatments used). Given the naturalistic design of this study, clinicians were not required to use any
speciﬁc protocol for any given diagnosis. However, clinicians were
asked to report what protocol they used during their treatment, which
typically included exposure and response prevention for OCD (Ex/RP;
Foa et al., 2012) and prolonged exposure for PTSD (PE; Foa et al.,
2015), CBT for panic and unspeciﬁed anxiety (Craske and
Barlow, 2016), CBT for SAD (Hofmann and Otto, 2017), as well as
mindfulness for GAD and unspeciﬁed anxiety (Orsillo and
Roemer, 2011). In addition, it was ensured that patients with a primary
diagnosis of OCD or PTSD (almost 50% of the current sample) received
these exposure-based protocol treatments through clinic-wide weekly
group supervision, and all trainees (who saw approximately 60% of all
patients in this study) were monitored by supervised clinicians who
ensured (per clinic training guidelines) that all training therapists utilized CBT protocols for patients with other primary diagnoses as per
review of audio/video tape of sessions or self-report by trainees. Thus,
there was no formal ﬁdelity check of CBT treatment utilization in place
for a minority of patients (i.e., approximately 26% of total cases representing disorders outside of OCD or PTSD seen by licensed clinicians
who were not receiving peer supervision). For detailed information
about clinician experience and training, please see results from the
larger eﬀectiveness trial (Asnaani et al., 2019).

[(observed score − min score )/(max score − min score)]*100
which allowed each scale to be transformed into a metric that ranges
from 0 (minimum symptoms possible) to 100 (maximum symptoms
possible). We used a composite POMP score of all anxiety symptom
measures including Generalized Anxiety Disorder 7-Item Scale (GAD-7),
Obsessive-Compulsive Inventory-Revised (OCI-R), Posttraumatic Diagnostic Scale-5(PDS-5), Panic Disorder Severity Scale (PDSS), Penn State
Worry Questionnaire (PSWQ), and Social Phobia Inventory (SPIN).
2.5. Data analyses
Lagged mediational analyses were conducted to evaluate the relationship between putative mediators (AS and emotion dysregulation)
and anxiety symptoms (POMP scores) from baseline, mid-treatment to
post-treatment. In these analyses, the mediator at time point t (baseline,
mid-treatment) predicted the anxiety symptoms at the next time point
t + +1 (mid-treatment, post-treatment). Furthermore, time was coded
as “1″ for “t” and “2″ for “t + 1″ in the model. This approach controls
for the temporal precedence of mediator versus outcome variables in
longitudinal designs. In addition, the use of this approach of two possible assessment periods for time point t and t + +1 along with the
inclusion requirement for all subjects to have completed at least two
consecutive assessment periods to be included in this study greatly
protected against the impact of missing data on the study analyses.
For the ﬁrst hypothesis, an individual mediator model was used to
examine the indirect eﬀect of the mediators separately (Model A in
Fig. 1). For example, to test ASI-3 as a mediator, we examined whether
total anxiety POMP score at time t + +1 was mediated by ASI-3 at time
t. In this model, time is the predictor variable, ASI-3 is the mediator,
and anxiety POMP score was the outcome variable. Similarly, to test
emotion dysregulation as a mediator, we examined whether anxiety
POMP score at time t + +1 was mediated by DERS at time t. To test the
second hypothesis, a multiple mediator model (Preacher and
Hayes, 2008), which can examine the relative strength of the mediation
eﬀect between ASI-3 and DERS (Model B in Fig. 1) was applied. In this
model, time was the predictor variable, ASI-3 and DERS subscales were
mediators, and the anxiety POMP score was the outcome variable.
Pairwise contrasts of the indirect eﬀects of the two mediators were
examined to assess the signiﬁcance and magnitude of the mediating
eﬀects. Similarly, the multiple mediator model was also conducted for
hypothesis 3 to examine the mediating eﬀect of individual subscales of
ASI-3 and DERS.
Bootstrapping (with 5000 bootstrap samples) was used to estimate
bias-corrected 95% conﬁdence intervals (CI) and conﬁrm the indirect
(mediating) eﬀect. Bootstrapping computes more accurate conﬁdence

2.4. Measures
Anxiety Sensitivity Index (ASI-3). Anxiety sensitivity was assessed
using the ASI-3 (Taylor et al., 2007), which includes 18 items that
measure three domains of anxiety sensitivity: the fear of physical,
cognitive, and social symptoms. Items are rated on a 5-point scale of
frequency and severity ranging from 0 (very little) to 4 (very much).
Scores range from 0–72, with higher scores indicating more severe
anxiety sensitivity. Internal consistency of ASI-3 in the current sample
was good to excellent across total and subscale scores: Cronbach's
α = 0.92 for the total measure, α = 0.90 for the physical concerns
subscale, α = 0.88 for the social concerns subscale, and α = 0.91 for
the cognitive concerns subscale.
Diﬃculties in Emotion Regulation Scale (DERS). Emotion regulation
diﬃculties were assessed using the DERS (Gratz and Roemer, 2004),
which includes 36 items that measure diﬃculty with emotional
awareness, problems with clarity (understanding) of emotions, nonacceptance of emotions, diﬃculties in ability to engage in goal-directed
behavior and poor control of impulsive behavior when experiencing
negative emotions, and limited access to emotion regulation strategies
perceived as eﬀective. Items are rated on a 5-point scale of severity
ranging from 1 (almost never) to 5 (almost always). Scores range from
36–180, with higher scores indicating more signiﬁcant deﬁcits in the
ability to regulate emotions. Gratz and Roemer (2004) reported that the
DERS has demonstrated excellent internal consistency (Cronbach's α
ranging 0.80–0.89) and test-retest reliability (r = 0.88). Of note, the
DERS was added a year after data collection was underway, which is
88
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Fig. 1. Hypothesized mediation models.

DERS are reported in Table 3 for both individual and multiple mediation models.
With regard to the ASI-3 mediation model (n = 461 paired consecutive time points were included in the model), the total eﬀect of
Time on anxiety was signiﬁcant (B = −7.701, SE = 1.146,
ES = −0.467, p < .001, R2 = 46.8%) of variance in anxiety (see
Table 3). Total ASI-3 reduction signiﬁcantly mediated (indirect effect = −1.005, SE = 0.388, 95% CI = −1.876 to −0.364,
ES = −0.061; direct eﬀect of Time = −6.696, SE = 1.158, 95%
CI = −8.972 to −4.421, ES = −0.406, R2 = 48.0%) the relationship
between Time and decreased anxiety (see Table 3).
For the mediation model of DERS (n = 313 paired consecutive time
points were included in the model), the total eﬀect of Time on anxiety
was signiﬁcant (B = −8.677, SE = 1.460, ES = −0.432, p < .001,
R2 = 48.0%). Total DERS reduction signiﬁcantly mediated (indirect
eﬀect = −1.128, SE = 0.542, 95% CI = −2.285 to −0.189,
ES = −0.064; direct eﬀect of Time = −8.053, SE = 1.706, 95%
CI = −11.410 to −4.696, ES = −0.463) the relationship between
Time and decreased anxiety.

intervals of indirect eﬀects than the more commonly used methods,
such as the causal steps strategy (Baron and Kenny, 1986), as it does not
assume that the sampling distribution is normal (Preacher and
Hayes, 2008). This is especially relevant for indirect eﬀects, as their
distributions are skewed from zero (Shrout and Bolger, 2002). Standardized coeﬃcients were reported as eﬀect size (ES). Analyses were
conducted using SPSS, version 25 with an SPSS macro named PROCESS
(version 3.3; Preacher and Hayes, 2004; Preacher et al., 2007). Given
well-documented diﬀerences in anxiety severity/outcome by gender
(McLean et al., 2011) and age (Christensen et al., 1999), these demographics were controlled for along with baseline total anxiety POMP
score in all analyses.
3. Results
Participants’ demographic and clinical characteristics are presented
in Table 1, and the descriptive results of study variables at the three
time points are reported in Table 2.
3.1. Individual mediator analyses
Indirect eﬀects of time on anxiety POMP change through ASI-3 and
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Table 1
Demographic and Clinical characteristics of Participants (N = 274).
N/Mean

% /(SD)

32.49

(12.16)

162
110
1
1

59.1
40.1
0.4
0.4

226
15
15
6
11
1

82.5
5.5
5.5
2.2
4.0
0.4

2
63
12
117
51
29

0.7
23.0
4.4
42.7
18.6
10.6

103
48
37
78
2
6

37.6
17.5
13.5
28.5
0.7
2.2

124
33
10
71
6
15
11
4

45.3
12.0
3.6
25.9
2.2
5.5
4.0
1.5

94
37
44
32
24
21
4
18

34.3
13.5
16.1
11.7
8.8
7.7
1.5
6.6

112
162

40.9
59.1

Table 2
Means and standard deviations for each measure at baseline, mid-treatment,
and post-treatment (N = 274).
Baseline

Age
Gender
Female
Male
Transgender
Other
Race
White
Asian
Multiracial
Hispanic
African American
Other
Level of Education
No degree
High school diploma/GED
Associates degree
Bachelor's degree
Master's degree
Doctoral degree
Relationship status
Single
In a relationship
Living with partner
Married
Separated
Divorced
Employment status
Full-time
Part-time
Retired
Student
Disabled
Unemployed, looking for work
Unemployed, not looking for work
Others
Primary Diagnosis
OCD
PTSD
GAD
SAD
Panic disorder (with or without agoraphobia)
Speciﬁc phobia
Depression
Others
Currently taking medication
Yes
No

Anxiety
Composite
(POMP)
DERS Total
DERS Nonacceptance
DERS Goals
DERS Impulse
DERS
Awareness
DERS
Strategies
DERS Clarity
ASI-3 Total
ASI-3 Physical
ASI-3 Social
ASI-3 Cognitive

Mid-treatment

Post-treatment

N

M

SD

N

M

SD

N

M

SD

274

36.41

16.15

274

28.99

17.08

191

20.90

14.30

185
185

95.67
16.23

26.42
6.87

174
174

90.15
14.68

26.09
6.51

125
125

84.79
13.67

26.57
6.60

185
185
185

16.70
13.71
15.17

5.16
5.64
4.75

174
174
174

15.68
12.84
15.24

5.13
5.59
4.42

125
125
125

14.46
11.75
15.19

5.09
5.18
4.48

185

21.52

8.43

174

19.91

7.69

125

18.35

7.95

185
273
273
273
273

12.34
25.37
7.41
9.95
8.01

4.30
16.41
6.73
6.67
6.91

174
260
260
260
260

11.80
19.84
5.46
8.48
5.90

3.95
16.01
6.22
6.10
6.47

125
184
184
184
184

11.36
16.67
4.41
7.64
4.62

3.92
14.12
5.67
5.97
5.39

Note. Anxiety composite mean scores are represented by calculated percent of
maximum possible (POMP) scores, and all other mean scores are derived from
the raw scores on each individual measure. DERS = Diﬃculties in Emotion
Regulation Scale; ASI-3 = Anxiety Sensitivity Index-3; DERS Total = Total
score; DERS Non-acceptance = Non-acceptance of emotional responses subscale; DERS Goals = Diﬃculty engaging in goal-directed behavior subscale;
DERS Impulse = Impulse control diﬃculties subscale; DERS Awareness = Lack
of emotional awareness subscale; DERS Strategies = Limited access to emotion
regulation strategies subscale; DERS Clarity = Lack of emotional clarity subscale; ASI-3 Total = Total score; ASI-3 Physical = Physical concerns subscale;
ASI-3 Social = Social concerns subscale; ASI-3 Cognitive = Cognitive concerns
subscale.

subscales of the ASI-3 and DERS. An individual mediator analysis was
applied to 3 subscales of the ASI-3, as well as the 6 emotion dysregulation of the DERS, and the indirect eﬀects of these subscales of ASI-3
and DERS are reported in Table 4 for both individual and multiple
mediation models. With regard to the ASI-3, there was signiﬁcant indirect eﬀect through reduction on social AS (indirect eﬀect = −0.648,
SE = 0.303, 95% CI = −1.323 to −0.159, ES = −0.039), and cognitive AS (indirect eﬀect = −0.512, SE = 0.283, 95% CI = −1.154 to
−0.046, ES = −0.031). Physical AS did not signiﬁcantly mediate the
relationship between Time and anxiety (p > .05).
In terms of DERS, the results showed that reduction on nonacceptance of emotional responses (indirect eﬀect = −0.591,
SE = 0.351, 95% CI = −1.382 to −0.030, ES = −0.034), impulse
control diﬃculties (indirect eﬀect = −1.008, SE = 0.511, 95%
CI = −2.144 to −0.114, ES = −0.058), and limited access to emotion
regulation strategies (indirect eﬀect = −0.970, SE = 0.489, 95%
CI = −1.977 to −0.069, ES = −0.055) signiﬁcantly mediated the
relationship between Time and anxiety, while the remaining subscales
of the DERS did not (all ps > 0.05). All 9 subscales were added simultaneously into the model (see Figure 3). The 9 variables, taken as a
set, did not mediate the relationship between Time and anxiety (see
Table 4). However, reduction on impulse control diﬃculties of the DERS
(indirect eﬀect = −0.849, SE = 0.480, 95% CI = −1.913 to −0.081,
ES = −0.049) signiﬁcantly mediated the relationship between Time
and decreased anxiety. The model signiﬁcantly explained 56.4% (R2, p
< .001) of variance in anxiety.
Finally, 6 signiﬁcant pairwise contrasts of the indirect eﬀects were
found (Table 4). Reduction on impulse control diﬃculties of the DERS
had signiﬁcantly larger mediating eﬀects than 4 subscales, including
ASI-3 cognitive concerns, DERS non-acceptance of emotional responses,
DERS diﬃculty engaging in goal-directed behavior, and DERS lack of
emotional awareness. Moreover, DERS limited access to emotion regulation

Note. OCD = Obsessive Compulsive Disorder; PTSD = Posttraumatic Stress
Disorder; GAD = Generalized Anxiety Disorder; SAD = Social Anxiety
Disorder.

3.2. Multiple mediator analyses
A multiple mediation analysis with total ASI-3 and DERS added as
mediators was conducted (n = 313 paired consecutive time points).
The results (see Table 3) showed that ASI-3 and DERS, taken as a set,
signiﬁcantly mediated the relationship between Time and anxiety (indirect eﬀect = −1.212, SE = 0.585, 95% CI = −2.479 to −0.212,
ES = −0.069; direct eﬀect of Time = −7.465, SE = 1.706, 95%
CI = −10.228 to −4.702, ES = −0.496). However, only total DERS
reduction signiﬁcantly mediated (indirect eﬀect = −1.030,
SE = 0.518, 95% CI = −2.172 to −0.153, ES = −0.059) the relationship between Time and decreased anxiety, and total AS did not
(p<0.05) (Fig. 2). The model signiﬁcantly explained 53.3% (R2, p <
.001) of variance in anxiety.
3.3. Exploratory mediation analysis with subscales
Individual and multiple mediator analyses were repeated on
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Table 3
Indirect Eﬀects of Time on Anxiety Change through Total Anxiety Sensitivity and Diﬃculties in Emotional Regulation.
Eﬀects on Anxiety

Variables

Point estimate

SE

Eﬀect size

a

Bias-corrected 95% CI
Lower

Upper

Individual mediator model
Indirect eﬀect

ASI-3
DERS

−1.005
−1.128

0.388
0.542

−0.061
−0.064

−1.876
−2.285

−0.364
−0.189

Total
ASI-3
DERS

−1.212
−0.182
−1.030

0.585
0.221
0.518

−0.069
−0.010
−0.059

−2.479
−0.731
−2.172

−0.212
0.125
−0.153

0.848

0.539

−0.048

−0.078

2.052

Multiple Mediation model
Indirect eﬀect

Contrasts
ASI-3 vs. DERS

Note.

a

Eﬀect sizes were reported by standardized coeﬃcients. DERS = Diﬃculties in Emotion Regulation Scale; ASI-3 = Anxiety Sensitivity Index-3.

the ASI-3 found that reductions in social and cognitive AS signiﬁcantly
inﬂuenced subsequent reductions in anxiety symptoms, while for the
DERS, it was found that improvement in one's non-acceptance of one's
emotional responses, impulse control diﬃculties, and limited access to
healthy emotion regulation strategies were the only signiﬁcant drivers
of subsequent improvement in anxiety-related symptoms. However,
when all the subscales were examined in one model, impulse control
diﬃculties (which includes items such as “When I'm upset, I become out
of control” and “When I'm upset, I have diﬃculty controlling my behaviors”)
emerged as the only signiﬁcant mediator of improvement in anxietyrelated symptoms. This would suggest that exposure therapy speciﬁcally improves one's perception of his or her capacity to control emotional impulses (and extrapolated from this, subsequent behavior),
which then conceivably translates to improvement in anxiety pathology
and the distress/interference caused from these symptoms.
This is a novel ﬁnding, given no previous examinations of the relative inﬂuence of ER to AS in anxiety outcome. However, well-established theoretical models explaining how deﬁcits in ER likely maintain
and perpetuate anxiety symptoms, as described previously, support this
ﬁnding (Craske et al., 2008; Cisler et al., 2010). Speciﬁcally, maladaptive ER strategies have been posited to perpetuate anxiety-related
avoidance by increasing the fear response and reinforcing the maladaptive expectation of a feared situation; thus, the current study shows
that improvements in maladaptive ER precede improvements in anxiety
pathology (and reductions in avoidance), consistent with this theoretical model. Further, fears around loss of control are identiﬁed as a
central component of a number of the anxiety disorders, OCD and PTSD
(e.g., Hofmann et al., 2008; Gagné and Radomsky, 2017). It would
make sense, therefore, that exposure therapy (which behaviorally tests

strategies and DERS Lack of emotional clarity showed signiﬁcantly larger
mediating eﬀects than DERS diﬃculty engaging in goal-directed behavior.
No signiﬁcant diﬀerences were found in other pairwise comparisons.
4. Discussion
Consistent with hypotheses, both ER and AS independently mediated the reduction in anxiety symptoms in CBT in a large naturalistic
sample of patients with anxiety-related disorders. Reductions in AS and
improvements in ER preceded improvements in anxiety-related symptoms. These ﬁndings are consistent with signiﬁcant literature showing
strong cross-sectional relationships with ER and AS and high anxiety in
non-clinical samples (e.g., Boswell et al., 2013). However, no other
study to our knowledge has examined the relative eﬀect of these potential mechanisms of treatment outcome during evidence-based
treatments for anxiety and anxiety-related disorders in a naturalistic
setting. In the multiple mediation model, only ER emerged as a signiﬁcant mediator of change in anxiety-related symptoms. Indeed, several studies support ER as a potent mediator of change (e.g., Carl et al.,
2018). The current results suggest that one of the ways that CBT (and
particularly exposure therapy, as was used for the vast majority of
patients in the current study) may be eﬀective for individuals seeking
treatment for anxiety-related symptoms is through its ability to improve
the way individuals regulate and manage their distressing internal
emotional experiences, which in turn inﬂuence the reduction of anxiety-related symptoms.
The exploratory analyses allowed for a more detailed look at what
speciﬁc aspects of both AS and ER are likely to be driving the observed
mediating eﬀects. Independent mediation models using the subscales of

Fig. 2. Parallel Multiple Mediation Model of Time on Anxiety Change through Total Anxiety Sensitivity and Diﬃculties in Emotional Regulation. Note. Standardized
coeﬃcients are presented. *p<.05, ***p<.001.
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Table 4
Indirect Eﬀect of Time on Anxiety Change through Subtypes of Anxiety Sensitivity and Diﬃculties in Emotional Regulation.
Eﬀects on Anxiety

Variables

Point estimate

SE

Eﬀect sizea

Bias-corrected 95% CI
Lower

Upper

Individual mediator model
Indirect eﬀect

ASI-3
ASI-3
ASI-3
DERS
DERS
DERS
DERS
DERS
DERS

Physical
Social
Cognitive
Non-acceptance
Goals
Impulse
Awareness
Strategies
Clarity

−0.424
−0.648
−0.512
−0.591
−0.395
−1.008
0.033
−0.970
−0.471

0.271
0.303
0.283
0.351
0.297
0.511
0.175
0.489
0.355

−0.026
−0.039
−0.185
−0.034
−0.023
−0.058
0.002
−0.055
−0.027

−1.016
−1.323
−1.154
−1.382
−1.125
−2.144
−0.325
−1.977
−1.277

0.058
−0.159
−0.046
−0.030
0.020
−0.114
0.428
−0.069
0.132

Total
ASI-3
ASI-3
ASI-3
DERS
DERS
DERS
DERS
DERS
DERS

Physical
Social
Cognitive
Non-acceptance
Goals
Impulse
Awareness
Strategies
Clarity

−0.938
−0.100
0.088
0.147
0.205
0.474
−0.849
0.002
−0.695
−0.211

0.765
0.231
0.293
0.235
0.274
0.310
0.480
0.101
0.443
0.241

−0.054
−0.006
0.005
0.008
0.012
0.027
−0.049
0.000
−0.040
−0.012

−2.490
−0.646
−0.487
−0.252
−0.288
−0.010
−1.913
−0.206
−1.708
−0.808

0.499
0.330
0.713
0.720
0.832
1.175
−0.081
0.235
0.038
0.122

ASI-3
DERS
DERS
DERS
DERS
DERS

Cognitive vs. DERS Impulse
Non-acceptance vs. DERS Impulse
Goals vs. DERS Impulse
Goals vs. DERS Strategies
Goals vs. DERS Clarity
Impulse vs. DERS Awareness

0.996
1.054
1.323
1.169
0.685
−0.851

0.555
0.609
0.672
0.639
0.423
0.489

0.057
0.060
0.076
0.067
0.039
−0.049

0.088
0.06
0.193
0.086
0.014
−1.938

2.188
2.406
2.806
2.577
1.641
−0.052

Multiple Mediation model
Indirect eﬀect

Contrastsb

Note. aEﬀect size were reported by standardized eﬀects. bOnly signiﬁcant pairwise comparisons are presented in the table. DERS = Diﬃculties in Emotion Regulation
Scale; ASI-3 = Anxiety Sensitivity Index-3; DERS Non-acceptance = Non-acceptance of emotional responses subscale; DERS Goals = Diﬃculty engaging in goaldirected behavior subscale; DERS Impulse = Impulse control diﬃculties subscale; DERS Awareness = Lack of emotional awareness subscale; DERS
Strategies = Limited access to emotion regulation strategies subscale; DERS Clarity = Lack of emotional clarity subscale; ASI-3 Physical = Physical concerns
subscale; ASI-3 Social = Social concerns subscale; ASI-3 Cognitive = Cognitive concerns subscale.

tolerance in anxiety pathology (e.g., Bernstein et al., 2011; Qi et al.,
2019). Our clinic originally opted for only self-report to reduce patient
burden, but has since incorporated some autonomous, brief, and objective computerized tasks to supplement this self-reported data to
measure both ER and AS, and patients have generally responded well to
these additional assessment approaches.
In addition, it is important to note that the current study treatment
setting, while naturalistic, was still a fee-for-service anxiety specialty
clinic where no-show rates might be lower than community mental
health centers and where the more homogenous training of the therapists may indicate a greater likelihood of consistent use of CBT. Thus,
the current study setting still presents with reasonable generalizability
issues regarding all types of naturalistic treatment settings.
Furthermore, even in this specialty setting, the research team relied on
self-reported CBT use by therapists; previous work has highlighted the
utility of live observation/ review of recorded session tapes or expertcoded measures of sessions as a more robust measure of ﬁdelity to a
treatment approach than self-report (Wiltsey-Stirman et al., 2015).
While video review during supervision was done routinely for all patients with a primary diagnosis of PTSD, this was not done consistently
across other diagnoses in this clinic. Finally, other general limitations of
this dataset are covered in detail in the main outcome paper, but brieﬂy
here include: a lack of racial diversity (although the sample was diverse
on other demographics such as employment status and education level),
less than ideal data collection rates at post-treatment, and a lack of a
control group not receiving CBT.

and often disproves this idea of loss of control when confronted with a
phobic stimulus) would improve this speciﬁc feature of emotion dysregulation (as measured by the impulse control diﬃculties subscale of the
DERS). Thus, it logically follows that a reduction in this maladaptive ER
strategy would subsequently reduce phobic avoidance and distress from
encountering feared situations. Monitoring individual capacity to regulate strong emotions over the course of treatment more frequently
could provide an indication of whether the exposure treatment being
delivered is eﬀective. For instance, if we start to see changes in this ER
capability, regardless of symptom change, this may serve as a preemptive signal to clinicians that anxiety symptoms are likely to improve
later on in treatment and to stay the course with treatment.
This study is not without its shortcomings. First, we relied here on
self-report measures of ER, AS, and anxiety pathology, because these
measures simultaneously minimize assessment burden on patients
while being shown to be highly associated with clinician-administered
measures (Sulkowski et al., 2008). Yet, self-report measures are susceptible to response bias (Safer and Keuler, 2002). Future studies
should consider other modes of assessment of ER and AS; for instance,
psychophysiological tasks and non-verbal measurements of ER (e.g., an
IAPS picture task, emotional video clips) can be a good alternative to
relying solely on self-report, and has been widely used to examine engagement in various ER strategies (e.g., Asnaani et al., 2013;
Macatee and Cougle, 2013). Similarly, several computerized and/or
objectively-based instruments (e.g., breath-holding or mirror tracing
tasks) exist for the measurement of AS and its related constructs (such
as distress tolerance); however, these behavioral paradigms have also
yielded mixed indications of mechanistic function of AS or distress
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Fig. 3. Parallel Multiple Mediation Model on Anxiety Change through Subtypes of Anxiety Sensitivity and Diﬃculties in Emotional Regulation. Note. DERS Nonacceptance = Non-acceptance of emotional responses subscale; DERS Goals = Diﬃculty engaging in goal-directed behavior subscale; DERS Impulse = Impulse
control diﬃculties subscale; DERS Awareness = Lack of emotional awareness subscale; DERS Strategies = Limited access to emotion regulation strategies subscale;
DERS Clarity = Lack of emotional clarity subscale; ASI-3 Physical = Physical concerns subscale; ASI-3 Social = Social concerns subscale; ASI-3
Cognitive = Cognitive concerns subscale. Standardized coeﬃcients are presented. *p<.05, **p<.01, ***p<.001.

5. Conclusions

assisted in data management and cleaning, wrote the Methods, and
assisted the team in obtaining and summarizing the relevant background literature. Dr. Brown provided a thorough edit of the full draft
of the manuscript and supported design and implementation issues for
the study during data collection and data analyses. Dr. Zang conducted
the statistical analyses for the study, wrote the results, generated the
ﬁgures, and provided close consultation on the most appropriate statistical approach for the study.

This study joins the eﬀorts of a growing number of examinations
into the mechanisms underlying eﬀective treatment outcome for anxiety-related disorders (including OCD and PTSD). Importantly, this
study incorporated repeated assessments of hypothesized mediators (AS
and ER) into routine clinical practice in a naturalistic treatment setting,
allowing for the examination of mechanisms underlying improvement
in a treatment-seeking sample, as compared to the frequent previous
examinations of these variables in cross-sectional data. Additionally,
our design allowed for a clinical examination of a transdiagnostic
sample using a composite measure of anxiety pathology based on individual symptom measures, allowing for analyses across several diagnostic subgroups. The study utilized a large sample and a sophisticated analytic approach, ﬁnding that improvements in ER capability
were shown to signiﬁcantly inﬂuence subsequent reductions in anxiety
pathology and avoidance. Importantly, this suggests that one way in
which CBT (particularly exposure therapy) for anxiety-related disorders
might be eﬀective is by enhancing ER, and that ER capability/deﬁcit is
likely a valuable mechanistic variable to monitor over the course of
treatment for anxiety-related disorders.
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Abstract
Childhood is a developmental period associated with high risk of posttraumatic stress disorder (PTSD). Available validated
pencil-and-paper diagnostic tools can be difficult for younger children to engage with given format and length. This study
investigated psychometric properties of a briefer, more interactive game version of the Child PTSD Symptom Scale for DSM5 (CPSS-5). Participants (n = 49) were children attending primary care appointments between 8 to 12 years of age who were
exposed to a DSM-5 Criterion A trauma. Participants completed the 6-item screening version of the CPSS-5 delivered in mobile
tablet game format (the CPSS-5 Screen Team Game) and a self-report version of the full CPSS-5 (CPSS-5-SR) before their
medical appointments. The mobile game showed adequate internal consistency (α = 0.79), was significantly positively correlated
to the total CPSS-5-SR (r = .74, p < .001, n = 49), and with the total of the six identical items of the CPSS-5-SR (r = .79, p < .001,
n = 49), demonstrating good convergent validity. Receiver operating characteristic (ROC) analyses revealed a cut-off score of 9
on the screening game as indicative of probable PTSD. Implementation of this screening game into primary care settings could be
a low-burden method to greatly increase the detection of pediatric PTSD for referral to appropriate integrated care interventions.
Keywords PTSD . Screening . Children . Mobile technology . Integrated care

Trauma exposure is a common occurrence in childhood
with exposure rates estimated to be as high as 60% by the
end of adolescence (McLaughlin et al. 2013). Exposure to
traumatic events has been associated with a host of life difficulties including the development of posttraumatic stress
disorder (PTSD), increased incidence of depression and
suicidality, dysregulation of immune function with
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subsequent high risk for many medical disorders, poor
school performance, and problematic behaviors such as aggression and delinquency (Santiago et al. 2017; Brown et al.
2009). Of youth who are exposed to trauma, up to 16% go
on to develop PTSD (Alisic et al. 2014), which is particularly concerning given that PTSD is a debilitating psychiatric disorder associated with well-documented emotional,
physiological, and behavioral difficulties (Kessler et al.
2012). Further, studies comparing children with and without PTSD have found significant deficits in overall cognitive functioning including poorer general intelligence and
executive function (De Bellis et al. 2009; Malarbi et al.
2017), increased risk for suicidality (Flannery et al. 2001),
and neurobiological consequences associated with learning
and memory (Carrion et al. 2001; Carrion et al. 2009;
Carrion et al. 2010) among children with PTSD.
Fortunately, treatments such as trauma-focused cognitive
behavioral therapy for children (Mannarino et al. 2012)
are highly effective in treating PTSD. To reduce the risks
and long-term consequences associated with PTSD in children, early and accurate detection of PTSD in youth is of
paramount importance.
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To date, there are several measures to assess for PTSD in
children using the Diagnostic and Statistical Manual of Mental
Disorders (5th ed.; DSM-5; American Psychiatric Association
2013) criteria. These tools include the self-report, interview,
and screen versions of the Child PTSD Symptom Scale for
DSM-5 (CPSS-5; Foa et al. 2018), the interview and selfreport versions of the University of California at Los
Angeles Posttraumatic Stress Disorder Reaction Index
(UCLA-RI; Steinberg et al. 2004), and the ClinicianAdministered PTSD Scale for DSM-5 Child/Adolescent
Version (CAPS-CA-5). Although these measures have been
shown to be psychometrically sound to screen and assess for
pediatric PTSD, there are a few challenges to administering
them. For instance, paper and pencil self-report assessments
are lengthy and complicated with a substantial number of
items and multiple scale points to choose from (Brewin et al.
2002). This has potential to be especially challenging for
younger children (8–12 years), some of whom may not have
adequate reading and writing skills to understand and complete these forms (Yule 1992), or may be particularly reticent
to report on symptoms stemming from traumatic experiences
due to embarrassment, shame and/or traumatic avoidance
(Kozlowska and Hanney 2001). Further, in some service delivery settings, comprehensive diagnostic assessments for
PTSD may not be feasible to administer due to competing
demands, time constraints, or staff shortages (Brewin et al.
2002). These logistical barriers could limit the widespread
use or applicability of existing measures.
Brief sensitive screeners for PTSD represent one potential strategy to effectively and efficiently identify children
who may benefit from mental health services while minimizing the need for additional personnel and organizational resources. There are a few benefits of developing
such briefer measures. First, brief screeners reduce the
comprehension barriers that young children may experience when completing lengthy, thorough self-report measures. Second, they can be easily implemented in a wide
variety of healthcare settings by professionals with limited
training in conducting psychodiagnostic assessments
(Brewin et al. 2002). To our knowledge, no study has
examined the accuracy and feasibility of screening for
PTSD using a brief screen in primary care and other
community-based settings.
Mobile technology offers a creative way to assess for
PTSD in children. The development and use of a game version
of a screening measure is particularly appealing for younger
children in order to keep them engaged in the measure to
accurately and reliably screen for PTSD, while providing
some in-built reinforcement for completion of the measure
via play. Technological formats have the capability to automatically guide children through sensitive questions and minimizes the time burden for professionals to administer and
score assessments.

To address the need for both a briefer and engaging PTSD
measure for younger children, we created a mobile screening
version of the CPSS-5. The self-report and interview versions
of the CPSS-5 are psychometrically tested valid and reliable
measures of DSM-5 PTSD symptomology in trauma-exposed
youth (Foa et al. 2018). In this previous psychometric study of
the CPSS-5, there were 6 most frequently endorsed DSM-5
items (i.e., being emotionally upset when reminded of the
trauma, avoidance of thoughts/feelings about the trauma,
experiencing strong upsetting feelings, hypervigilance, concentration difficulties, and sleep difficulties) found on the
CPSS-5 among children with a likely diagnosis of PTSD,
which were adopted per verbatim from paper-and-pencil format into a newly created mobile game screen format of the
CPSS-5. These six items have previously showed good internal consistency and test-retest reliability in a wider age span of
children aged 8 years to 18 years (Foa et al. 2018) but have not
been specifically examined in detail in younger children between the ages of 8 years and 12 years.
The primary aim of the current study was to therefore examine the psychometric properties (internal consistency and
convergent validity) of the screener version of the CPSS-5 in
comparison to the validated full version of the CPSS-5. A
secondary aim was to assess the feasibility, ease of comprehension, and acceptability of this CPSS-5 screener when delivered in a mobile game format (which retained the item
wording of the 6 most frequently endorsed items on the
CPSS-5 from previous psychometric studies interspersed with
brief interactive game activities to ensure engagement) to
younger children between the ages of 8 and 12 years old. In
addition, we aimed to derive a cut-off score on the game
screen that suggests probable PTSD, given the usefulness of
such a feature in helping providers more easily identify children in need of PTSD treatment services. We were interested
in testing this mobile measure in settings where the vast majority of youth seek healthcare services, i.e., primary care pediatric offices, in order to evaluate the sensitivity and specificity of the screen within a diverse community sample (all of
whom endorsed trauma exposure but with varying levels of
PTSD symptomatology) which would most benefit from the
implementation of such screening.

Methods
Participants
Participants were 53 children who initially endorsed exposure
to a Criterion A trauma and whose parent indicated they were
in the age range of 8 to 12 years old. Four participants were
excluded due to either not endorsing a Criterion A trauma
upon further inquiry during study procedures (n = 2), revealing that they were not in the age range after the study
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procedures were complete (n = 1) or reporting inconsistent
traumas on the self-report versus the CPSS-5 Screen Team
Game (n = 1). The final sample for analysis therefore
consisted of 49 participants (M = 9.78, SD = 1.43) who endorsed exposure to a Criterion A trauma at least one month
before participating. Twenty-three of these participants were
male (46.9%) and 26 were female (53.1%). The sample included 45 participants identifying as Black (91.8%), 2 identifying as Hispanic (4.1%), and 2 identifying as White (4.1%).
The subject pool presented a broad range of trauma types: 17
identified an index trauma of having a close family member
(e.g., parent) or family friend being hurt or killed (34.7%), 14
of having been beaten up or physically bullied (28.6%), 9 of
having been in an accident (e.g., car accident or other manmade accident) (18.4%), 3 of having been in a natural disaster
(6.1%), 3 of having been robbed (6.1%), and 3 of having been
touched in a way they did not like or experiencing sexual
abuse (6.1%). In keeping with the full CPSS-5 and DSM-5,
participants could meet Criterion A by experiencing the identified trauma themselves, directly witnessing these events happening to others, or hearing about them happening to close
family or friends (APA 2013), with the vast majority of participants endorsing personally experiencing the identified target trauma.
Participants between the ages of 8 and 12 years who initially endorsed trauma exposure were recruited from waiting
rooms at two different primary care pediatric clinics of the
Children’s Hospital of Philadelphia (n = 47) and one community mental health center (n = 6). Exclusion criteria were: (1)
no history of Criterion A trauma, and (2) difficulty reading or
speaking English by the participants or their parents. Full participant flow of recruitment for study is shown in Fig. 1. The
majority of the data was collected from January to June 2018.
Participants and their parents or legal guardians provided informed assent/consent for all study procedures. Assent/
consent forms and study procedures were approved by the
Institutional Review Board at the University of Pennsylvania
and the Children’s Hospital of Pennsylvania.

Measures
The Child PTSD Symptom Scale - Self-Report Version for DSM5 (CPSS-5-SR) (Foa et al. 2018) The CPSS-5-SR is 27-item
self-report measure used to assess PTSD symptoms based on
DSM-5 criteria. This is a revision of the original interview
version of the CPSS, which was based on DSM-IV criteria.
The measure first provides examples of traumatic events and
asks respondents to identify the event they have experienced
that is the most currently distressing (i.e., the index trauma).
From there, the measure presents 20 items corresponding to
DSM-5 symptoms of PTSD, asking respondents to answer in
reference to the index trauma. For each item, respondents
were asked how much or how frequently they were bothered

by each symptom in the past month on a scale from 0 (not at
all) to 4 (6 or more times a week/almost always).
Ratings for the first 20 items can be totaled to yield severity
scores, which range from 0 to 80. These items can also be broken
down into each of the four DSM-5 PTSD symptom clusters:
intrusion (items 1–5), avoidance (items 6–7), changes in cognition and mood (items 8–14), and increased arousal and reactivity
(items 15–20). The final seven items assess impairment in functioning and the impact that the symptoms endorsed in the previous section have on 7 activities of daily functioning relevant to
children (e.g., fun things you want to do, doing your homework,
relationships with friends). These items are rated as either 0
(absent) or 1 (present) and can be summed to calculate a total
impairment score, which does not factor into the overall severity
score. A copy of the CPSS-5-SR is available upon request from
the Center for the Treatment and Study of Anxiety.
CPSS-5 Screen Team Game The CPSS-5 Screen Team Game is a
mobile game adaptation of the CPSS-5 Screener, which comprises of the 6 most highly endorsed items by children with likely
PTSD previously identified on the original psychometric study
of the CPSS-5 (see below), in the form of a beach-themed game
intended for use on tablet or mobile devices. The game was
developed through a collaboration between Allegheny Health
Network’s Center for Traumatic Stress in Children &
Adolescents, the University of Pennsylvania, and Carnegie
Mellon University’s Entertainment Technology Center (ETC).
The ETC comprises of a group of graduate students and faculty
in cross-disciplinary fields such as computer technology and
graphic design at Carnegie Mellon university, which is well
known for its expertise in these areas and experience in applying
such skills to address issues relevant to public health domains
(such as the lack of engaging assessment options for youth with
trauma histories). The ETC therefore collaborated closely with
the academic research partners to create the CPSS-5 Screen Team
Game, which introduces a variety of aquatic characters who
guide players through an overview of trauma type and ratings
of the 6 DSM-5 screener symptoms of PTSD. Each task is punctuated with a variety of activities intended to keep respondents
engaged (e.g., swiping squid ink away from the screen to reveal
questions, opening clam shells to find pearls, etc.).
The 6 DSM-5 symptoms of PTSD used in the game were
those found to be those most frequently endorsed by participants with a PTSD diagnosis in the original psychometric
study of the CPSS-5-SR (Foa et al. 2018). These items
consisted of 1 item from Criterion B (endorsement of emotional distress when reminded of the trauma), 1 item from
Criterion C (avoiding thoughts/feelings about the trauma), 1
item from Criterion D (frequently occurring strong, upsetting
feelings) and 3 items from Criterion E (hypervigilance, concentration difficulties, and difficulties with sleep). For more
details on the statistical selection of these items, please refer to
the original psychometric study (Foa et al. 2018).
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Fig. 1 CONSORT flow diagram
showing recruitment for study

Each item on the CPSS-5 Screen Team Game was rated on
the same scale as the CPSS-5-SR, i.e., from 0 to 4. Upon
completion of all items, there was an unrelated bonus
matching game as a reward to participants, consistent with
current data on the importance of gaming elements to ensure
maximum engagement with mobile platform applications, and
based on evidence for the utility of play reinforcements for
younger children when discussing difficult or distressing psychological topics (Baranowski et al. 2016; Schaefer 1993;
Kemmis-Riggs et al. 2017). Password-protected scores were
then generated that were only accessible by assessors. The
game was developed and field-tested with school students of
a similar age group in Pittsburgh, particularly around engagement with the overall seaside theme and interactive, nontrauma related game elements interspersed throughout the
task; youth feedback related to usability and satisfaction of
these gaming elements and overall design was incorporated
into the game design prior to finalization.

Procedure
Given the explicit interest of this study in examining the utility
of the CPSS-5 Screen Team Game in detecting cases of potential PTSD across a wide subsection of children with trauma

exposure (regardless of presence or absence of PTSD symptoms), clinic staff were requested to alert the research team
when all children in the age range checked in for their appointments. Parents of these potential participants were then
approached by study staff in waiting rooms who described
the study and gauged interest in participation while families
waited for the start of their medical appointments. To ensure
privacy and confidentiality, study staff ensured that when approaching potential participants that no other potential
participants/families were in earshot, which was not frequently a problem because of the large size of the recruitment
clinics where patients often sat in separate sections of the
waiting rooms. If potential participants were in close proximity, they would be asked more vaguely about whether they
were interested in hearing about a potential research study
(without mention of trauma), and then were invited to join
the study staff in a separate room provided by each clinic for
this purpose to describe the study in more detail. All participants and their families were given the option for privacy
regardless of who was around, although only a minority of
families utilized this option. Further, in the case where multiple participants were approached at the same time by multiple
members of the research team, two different research assistants would assist each child in separate areas of the waiting
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room or in separate medical examination rooms until all study
procedures were complete to prevent cross-contamination of
data or discussion about procedures until all participants had
completed their participation in the study.
After determining interest and eligibility, members of study
staff briefed parents on the benefits (including compensation
to the child) and risks of the study (i.e., asking their children to
answer questions about sometimes upsetting symptoms related to trauma experience) and received signed consents from
parents or legal guardians and assents from the participants. If
a child did not provide assent, they were not enrolled in the
study even if consent from a parent or guardian was obtained.
Parents or guardians were asked to allow their children to
complete study procedures on their own. Participants were
randomized to begin with either the self-report version of the
CPSS-5 (CPSS-5-SR) or the tablet game (CPSS-5 Screen
Team Game).
While children completed the first task, parents were asked
to report demographic data. Study team members were trained
to remind participants to answer each question with their respective index traumas in mind and were available during
each task to answer any questions that arose. After completing
the first measure, participants were instructed to complete the
second. When possible, study staff received qualitative data
regarding both the game and self-report measure after completion. If CPSS-5-SR severity scores of participants were at
or above 11 (mild symptoms), study team members were
trained to inform their primary care providers, provide parents
with the Philadelphia Alliance for Child Trauma Services
(PACTS) referral list, and to assist in making first appointments for therapy if parents were interested. If a child reported
abuse or neglect, the principal investigator (author A.A.) was
informed and reports were filed with the Department of
Human Services. Participants were compensated with $10
for their time and effort, as briefed in the beginning of the
study. In total, each visit took approximately 15 to 25 min to
complete and occurred either before or in between services
being provided as part of the participants’ medical visits.

Data Analysis
Psychometric analyses included examination of internal consistency of the 6 items on the CPSS-5 Screen Team Game as
measured by Cronbach’s coefficient (α), convergent validity
of the CPSS-5 Screen Team Game with the full 20-item selfreport version of the CPSS-5 (CPSS-5-SR) as measured by
Pearson’s correlation coefficient (r), and convergent validity
of the CPSS-5 Screen Team Game items with the identical 6
items on the CPSS-5-SR as measured by Pearson’s correlation
coefficient (r). In addition, receiver operating characteristic
(ROC) analysis was utilized to ascertain the cut-off score on
the CPSS-5 Screen Team Game that is most indicative of

probable PTSD. Qualitative data regarding the acceptability,
usefulness, and feasibility were examined.

Results
Internal Consistency
The total CPSS-5 Screen Team Game score (n = 49) demonstrated adequate internal consistency (Cronbach’s α = .79)
with the average item–total correlation for the 6 items on this
measure being .40 (range = .09–.66).
The internal consistency of the CPSS-5-SR total score (n =
49) was excellent (α = .94), with the average item–total correlation for the 20 items on this measure being .42 (range =
.11–.76). Internal consistencies of the subscales on the CPSS5 ranged from adequate to good, except the avoidance scale
(intrusion subscale: α = .88; avoidance subscale: α = .61; negative alterations in cognitions and mood subscale: α = .88; and
alterations in arousal and reactivity subscale: α = .79).

Convergent Validity
Convergent validity between the CPSS-5 Screen Team Game
and full CPSS-5 was good with a high correlation between the
two, r (49) = .74, p < .001. Further, the convergent validity
between the CPSS-5 Screen Team Game total score and the
total of the identical 6 items from the CPSS-5 was high, r
(49) = .79, p < .001.

ROC Analysis
To identify probable PTSD cutoff scores on the CPSS-5
Screen Team Game, we conducted ROC analysis based on
meeting of diagnostic criteria on the CPSS-5-SR, which aided
us in maximizing the total number of true positive and true
negative cases. More broadly, ROC analysis allows us to balance the sensitivity (identification of true positives) and specificity (identification of true negatives) of the scale along a
dimensional axis (see Table 1) in children with PTSD versus
those without PTSD, to generate a curve (see Fig. 2). The area
under the ROC curve (referred to as the AUC) therefore represents the overall accuracy of the CPSS-5 Screen Team Game
in predicting PTSD diagnosis. In the current data, the AUC for
the CPSS-5 Screen Team Game was .82 (95% confidence
interval: .65 to .99), which indicated accurate detection of
probable PTSD diagnosis using this screen at a rate higher
than random chance (0.50). A score ≥ 8.5 on the CPSS-5
Screen Team Game was associated with high sensitivity
(.80) and good specificity (.69) for a probable diagnosis of
PTSD. We opted to prioritize sensitivity given the importance
of accurately detected true cases of PTSD in this youth sample
over the concern of correctly identifying children without the
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Table 1

Correlations between CPSS-5-SR and CPSS-5-G total and subscale scores

Measures

1

2

3

4

5

6

7

8

9

10

11

1. CPSS-5-SR total
2. CPSS-5-SR intrusion
3. CPSS-5-SR avoidance
4. CPSS-5-SR changes in mood and cognition
5. CPSS-5-SR arousal and hyperreactivity
6. CPSS-5-G total
7. CPSS-5-G emotionally upset when reminded
8. CPSS-5-G avoidance of thoughts/feelings
9. CPSS-5-G strong upsetting feelings
10. CPSS-5-G being very careful/on lookout
11. CPSS-5-G concentration difficulties
12. CPSS-5-G sleep difficulties

–
.785***
.519***
.729***
.767***
.741***
.602***
.550***
.521***
.352*
.603***
.509***

–
.368**
.631***
.567***
.650***
.599***
.487***
.414**
.212
.477**
.569**

–
.269
.326*
.440**
.344*
.420**
.297*
.147
.388**
.267

–
.627***
.551***
.409**
.402**
.380**
.303*
.488***
.399*

–
.587***
.338*
.487***
.364*
.450**
.484***
.316*

–
.743***
.754***
.722***
.584***
.779***
.637***

–
.447**
.505***
.332*
.440**
.478**

–
.662***
.380**
.490***
.226

–
.349* –
.446** .231 –
.202
.088 .644***

CPSS-5-SR = Child PTSD Symptom Scale Self-report for DSM-5; CPSS-5-G = Child PTSD Symptom Scale for DSM-5 Screen Team Game
***p < .001; **p < .01; *p < .05

disorder (specificity). A score of 9 can be used as a cutoff
point for identifying probable PTSD diagnosis on the CPSS5 Screen Team Game.

Qualitative Feedback
The study team started collecting formal qualitative feedback
ratings from participants around half-way through the study but
found that this additional data collection was either not feasible
during the limited time available to spent with participants or too
burdensome given the young age group of participants. This
information was collected only intermittently from the remainder
of participants, for a total of 10 participants who either provided
(1) ratings on a scale of 1 to 5 (with 5 denoting more positive
ratings of each quality indicator) around the ease of completion,
how understandable and how enjoyable the game was versus the
paper-and-pencil full CPSS-5-SR; or (2) open-ended feedback
and non-prompted descriptors around these same quality indicators. This subset of participants reported generally high/positive
ratings (4 or 5) in terms of feasibility, comprehension and enjoyment for the game screening version. This was reflective more
broadly of our observations of significant interest in playing the
game expressed by both children recruited to the study and those
not recruited (siblings of participants, other children not meeting
eligibility criteria, etc).

Discussion
This is the first study to our knowledge to examine the psychometric properties and utility of a brief game screen measure of
PTSD in young children, and to do so using a technology innovation implemented in community primary care settings. The
CPSS-5 Screen Team Game performed generally quite well, with

high internal consistency and good convergent validity with the
full-length CPSS-5, while being rated as considerably more enjoyable and easier to understand and complete by the subset of
participants from whom we were able to obtain qualitative data in
the study. The identification of a cut-off score of 9 (with a sensitivity of .80 and specificity of .89) on this measure was found to
be a reliable and accurate indicator of likely PTSD, which is a
utility of the scale that has significant implications for the swift
detection of this disorder in this vulnerable and often undertreated population. Of note, our previous psychometric study also
conducted an ROC analysis on our 6 screen items from the full
self-report version of the CPSS-5, and found a higher cut-off
score of 13 for identification of likely PTSD (sensitivity = .88;
specificity = .82; Foa et al. 2018). Indeed, in the current study, if
we had picked a score based on maximization of both sensitivity
and specificity, the score would have also been a 13 as found in
our previous psychometric study (as shown in Table 2).
However, we opted to choose the score that maximizes sensitivity, because in primary care and other front-line community settings in which we hope this game screening measure will be
implemented, we believe that the accurate detection of children
who are likely to have PTSD is important to triage additional
intervention. This outweighs the necessity to make sure a child
does not have the diagnosis.
Overall, this study presented with several distinct strengths
and improvements over previous work in the area of PTSD
assessment in youth. First, brevity is particularly desirable
given the limitations on attention span and concentration ability within the context of the developmental stage of children
targeted in the current study (McKay et al. 1994). However,
equally important is the accuracy of a brief measure to detect
likely PTSD in order to provide further intervention more
efficiently and effectively for this at-risk population of
trauma-exposed children. To this end, this brief game screen
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Fig. 2 Receiver Operator
Characteristic Curves for the
Child PTSD Symptom Scale for
DSM-5 Screen Team Game
Relative to the Child PTSD
Symptom Scale for DSM-5 SelfReport diagnosis. Note. The diagonal line in the diagram indicates a prediction rate of 50% (i.e.
chance). ROC = receiver operating characteristic

performed quite well given its psychometric properties of the
measure compared to the full CPSS-5.
The demonstrated ecological validity of the measure in the
current study given the recruitment of participants from community-based, front-line healthcare settings for young children (as opposed use of a specialty Psychology clinic setting
or a convenience/non-representative sample in previous psychometric studies; e.g., Foa et al. 2001; Gonzalez et al. 2016)
is a notable strength of the current study. The diversity of the
current sample not only in terms of demographics, but also in
terms of types of trauma exposure and level of associated
symptoms following this exposure, was a strength of the current sample, which garners greater confidence in the utility of
this measure in detecting previously unassessed cases of
PTSD in youth in community settings. Finally, the use of a
game-enhanced version of a screening measure is innovative
and instrumental in improving the engagement in mental
health assessment in a young population who otherwise might
be reticent to share their experiences related to trauma exposure or find traditional self-report methods to be complex/
difficult to follow (e.g., Gonzalez et al. 2016).

Limitations
This study was not without limitations. For instance, it would
have been helpful from a statistical point of view to have a

larger sample size (i.e., a minimum of 100 respondents;
Anthoine et al. 2014). As shown in our participant flow diagram, there was a five-fold greater sample (over 250 children)
potentially available for recruitment into the study (and who
were actually approached to participate) than was actually
enrolled in the study. Notably, only 25% of those who did
not participate personally denied (or their parents denied) having experienced a trauma. About 40% of potential participants
were unable to participate due to reasons outside of not meeting the age and trauma exposure criteria for the study, the
majority of which involved the parents simply declining to
allow their children to participate. One obvious reason for this
was reliance on English as the only language in this study
given the high proportion of immigrants/s generation children
recruited in community primary care clinics and consequently,
there were several parents who could not consent to study
procedures for this reason to allow their children to participate.
While we did not directly assess why other (majority) Englishspeaking parents were hesitant to enroll their children in the
study, we could assume that at least part of the reason for this
is the stigma around trauma exposure and mental health treatment in childhood broadly (Pescosolido et al. 2007), and specifically for families coming from racial/ethnic minority backgrounds, as the vast majority of this sample was (Butler 2014).
Difficulty in recruiting for our last and current psychometric
studies of the CPSS-5 highlight some of the formidable obstacles
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Table 2 Coordinates of
the CPSS-5-G ROC
curves

Positive if ≥

Sensitivity

Specificity

−1.0
.50
1.5
2.5
3.5

1.000
1.000
.900
.900
.900

1.000
.897
.872
.795
.667

4.5
5.5
6.5
7.5
8.5
9.5
10.5
11.5
12.5
13.5
14.5
16.5
19.5
21.5
23.0

.900
.900
.900
.900
.800
.700
.700
.700
.700
.600
.400
.300
.300
.100
.000

.564
.487
.436
.410
.308
.256
.231
.154
.103
.077
.051
.026
.000
.000
.000

Bold font indicates that the cutoff value
maximizes both sensitivity and specificity.
CPSS-5-G = Child PTSD Symptom Scale
for DSM-5 Screen Team Game; ROC = receiver operating characteristic

to collecting this type of data in community settings with traumaexposed children who are from diverse demographic backgrounds, and undoubtedly, this has certainly contributed to the
significant lack of data examining the psychometric properties
and generalizability of measures designed to detect PTSD in
young children overall. It is notable that taken together, these
two psychometric studies now have a combined sample of more
than 100 participants, which provides more robust support for the
self-report version of the CPSS-5.
We were unable to examine other desirable psychometric
properties of the scale (particularly test-retest reliability and divergent reliability) due to constraints on the type of sample we
were recruiting, i.e. community samples for which we had to fold
our research objectives into standard medical care, as families
were unlikely to return in a reasonable timeframe for retest and
were less willing to complete a number of measures (such as a
semi-structured interview or clinician-administered measure) in
the short time they had available to participate before their scheduled doctors’ visits. Our original psychometric study did include
these and other important psychometric features (including comparison of the self-report and clinician-administered versions of
the CPSS-5) (Foa et al. 2018). Therefore, we did not deem these
to be as important compared to other design features (e.g., brevity, feasibility of single assessment visits) for the present study.

Conclusions
This study raises a number of important clinical implications
within this area of detection of PTSD in at-risk youth. First,
there is a high documented burden and detriment to quality of
life in youth as a result of undetected and untreated mental
health symptoms following trauma exposure specifically (e.g.,
Santiago et al. 2017; Malarbi et al. 2017). Therefore, a measure such as the CPSS-5 Screen Team Game that is appealing
to this age group, and yet able to detect PTSD symptoms with
little to no clinician involvement, presents significant benefits.
As we intended when designing the study and deliberately
choosing primary care settings to test this measure, the
CPSS-5 Screen Team Game has the potential to be used in
similar health settings to identify those younger children
who are otherwise suffering with post-traumatic symptoms
and provide an opportunity to provide treatment through integrated care, or to refer them to effective interventions that
would alleviate these symptoms.
In addition, health services in the United States (including
most insurance plans) are set up to strongly encourage and
financially support well visits for children at multiple time
points during their development. Providers in these primary
healthcare settings are already so stretched for time and resources that it is difficult for them to assess for the full spectrum of mental health issues, and primary care teams have
reported concerns around the utility of adding mental health
screening to their practice (Brown and Wissow 2010). Thus,
such a brief, interactive, and easy to understand game screen
has the practical ability to provide clinical data to providers
about PTSD symptoms, while not further burdening them to
conduct the assessment of these symptoms since patients can
complete it while in the waiting room before their appointments. The identification of a cut off score on this measure
gives clinicians a quick way to decipher the results of this
measure, which has been an ongoing hurdle in the interpretation of mental health screens in pediatric primary care in general (Wissow et al. 2013). To make this application as useful as
possible in the future, the CPSS-5 Screen Team Game should
be updated to include a summary page for clinicians that provides interpretation of the scores and recommendations for
next clinical steps, for the formation of more accurate treatment plans within the integrated pediatric care framework.
This measure has the ability to be used in settings outside of
primary care, such as in school counselors’ offices and community health centers; however, it must be ensured that there
are processes in place to address any positive cases of PTSD
identified by the game and provide feedback on treatment
options for these positively screened children. This requirement may limit the full range of settings in which this application can be used but will ensure that children are not simply
identified as having probable PTSD with the measure and then
left without the care they deserve.
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THE CARIBBEAN ,

a region comprised of 13
sovereign states, 17 dependent territories,
and approximately 43 million persons, represents an area rich in diversity of all forms.
While this region has made significant
strides in a number of health care sectors,
mental health progress has fallen behind.
Historically, the Caribbean region followed
the British model of mental health delivery,
initially focusing on institutionalization
and then later de-institutionalization once
more effective psychotherapeutic and psychopharmacologic interventions became
available (Hickling & Gibson, 2005). This
model, however, remained highly centralized to mental health hospitals and major
cities within the region, with limited outreach and community-based mental health
resources, a pattern that continues to exist
today. A report published by the World
Health Organization (WHO) found that
although roughly one quarter of the total
disease burden in Latin America and the
Caribbean is due to mental or neurological
disorders, countries within these regions,
on average, only spend about 4.3% of their
health budget on mental health (World
Health Organization, 2011). More recent
studies have actually put this number
closer to 2%, only the minority of which is
allocated to outpatient, community mental
health centers (Phillip, 2017).
As a result of this limited budgetary
allocation for mental health care systems,
the treatment infrastructure across the
Caribbean remains deficient. Specifically,
there is a lack of governmental funding to
support a greater network of providers
(who are, as a result, very overburdened in
these settings; WHO, 2011), and relatedly,
a lack of funding to provide essential training in effective treatments and crisis man-

agement to these overburdened providers
(Caldas de Almeida & Horvitz-Lennon,
2010; Jarero et al., 2014). Another barrier to
more widespread dissemination of evidence-based practices (EBPs) in particular
has been a glaring lack of resources related
to conducting high-quality research on factors impacting EBP utilization or implementation in this region (Razzouk et al.,
2008; Sharan et al., 2009), which further
impedes systematic roll-outs of EBPs in the
region. This, coupled with the low numbers of providers (psychiatrists/psychologists, psychiatric nurses, and social workers), has led to limited access to effective
treatments in the area (Caldas de Almeida
& Horvitz-Lennon, 2010).
The current lack of legislation and
national oversight to provide services and
to protect the rights of those with mental
health disorders in the Caribbean further
compounds these issues. For instance,
Saint Lucia, an independent island nation
in this region (and one of the main countries of focus in this article), has none of the
following: mental health policies outlining
triage of services, strategic plans that outline national mental health education or
awareness campaigns, legislation that protects the rights and safety of individuals
seeking mental health treatment, or an
overarching national mental health
authority/council. These deficits exist even
though several documents to address some
of these deficiencies have been drafted (but
not enacted) in the past decade (Francis et
al., 2018). Current governmental budgets
for mental health cater primarily to emergency or disaster situations, with little provisions for the daily mental health care of
the citizens (WHO, 2009), similar to the
majority of other countries in this region
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(WHO, 2011). Of most concern, these
reports highlight the fact that the vast
majority of the countries in the Caribbean
last updated their mental health legislation
prior to the 1960s, which predates the current conventions for human rights.
This legislative weakness in ensuring
the protection of human rights is particularly worrisome given that there still exist,
quite prominently, laws that criminalize
whole subsections of the population—
specifically, those who identify as being
part of the LGBTQ+ (lesbian, gay, bisexual,
transgender, queer and related sexual or
gender minorities) community across the
region (Government of Saint Lucia, 2005;
Human Rights Watch, 2018a; Jackman,
2017). This ongoing criminalization of
LGBTQ+ citizens (specifically, with current legal codes outlining 5- to 10-year
imprisonment terms for actual or even
intended consensual sexual activity
between two members of the same sex) has
led to a notable number of individuals fleeing the region to seek asylum in the United
States and Europe where there are human
rights in place to protect members of this
community (Alessi, 2016; Phillip &
Williams, 2013). Governing bodies have
argued that while these laws are technically
in place, they are not enforced. However,
the fact that no antidiscrimination laws
exist to protect these individuals or to
buffer ongoing stigma towards individuals
identifying as LGBTQ+ means this group
is still at constant risk for real threats to
their safety by Caribbean societies at large
(Human Rights Watch, 2018a, 2018b).
Needless to say, the lack of legislation protecting human rights violations towards
the LGBTQ+ population (and others,
specifically women and youth; United
Nations Development Programme, 2012),
combined with the lack of mental health
legislation, creates significant concern for
those individuals with mental health disorders in such vulnerable communities in the
Caribbean.
Other complicating factors underlying
these deficient mental health laws include
ongoing stigma about mental health more
broadly (i.e., that expressing mental health
concerns is a sign of weakness or other
moral failing) in this region (DudleyGrant, 2016; Yorke et al., 2016), low treatment-seeking rates for mental health (Pan
American Health Organization &
Caribbean Community [CARICOM] Secretariat, 2006), and disparate access to
mental health care in various parts of this
island archipelago (Sharpe & Shafe, 2015).
Thus, given these various factors impacting
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the current state of the poor mental health
legislation and treatment infrastructure in
this global setting, we believed that it was of
paramount importance to establish a partnership between research scientists (who
have psychological science expertise on
implementation of EBPs) and regional
advocates (who have public health and
policy expertise) to make implementation
efforts in the region maximally effective
and culturally responsive.

Establishing Advocacy Partnerships
Given a number of priority areas in
mental health, it is important to discuss
here briefly why trauma-related psychopathology and training were chosen for
the partnership we established with advocates for mental health reform in the region
(the specifics of which will be discussed in
detail below). First, given very high trauma
exposure rates across the Caribbean and
world (Benjet et al., 2016), coupled with a
fairly significant proportion of traumaexposed individuals going on to develop
posttraumatic stress disorder (PTSD) or a
number of other mental health problems
(e.g., generalized anxiety, specific phobias,
depression, substance use; Asnaani et al.,
2010; Himle et al., 2009; Kessler et al., 2012;
Pilgrim & Blum, 2012; Sabri et al., 2013),
this area was regarded by public health
advocates and providers on the ground as
an important area for collaboration for the
Caribbean region. Notably, there exists
robust evidence for psychological treatments for trauma-related symptoms, with
significant support for cognitive behavioral
treatments (CBT) for PTSD symptoms in
particular (one of the most common psychological sequelae following trauma exposure; American Psychiatric Association,
2013). Finally, given the well-documented
higher rates of trauma and subsequent
mental health burden in the youth, women,
and LGBTQ+ individuals in the Caribbean
specifically (Asnaani et al.; Himle et al.; Pilgrim & Blum), this area was deemed to be
an important focus of mental health advocacy and education.
It is also important to acknowledge that
the current partnership described in this
paper came from a growing call from colleagues in the public health domain for
clinical researchers to engage in direct
social justice and advocacy activities
(Horne et al., 2019). In order to more
appreciably address the inordinate and
well-documented mental health disparities
in underresourced and underrepresented
communities, this type of engagement is

crucial (Desai et al., 2019; Kirmayer & Pedersen, 2014). Several advocacy frameworks
have emerged to guide psychologists to
conduct such work, such as one by Hodges
and Ferreira (2013) that identified three
levels of policy work (provider-, system-,
and funder-levels) along with five action
domains (Intervention Intent, Communication, Administrative Leadership, Staff
Development and Support, and Evaluation) at which advocacy efforts can be most
successful.
As a result of this call, the first author
(A.A.), a clinical researcher working in outpatient- and community-based settings,
started to follow the work of public health
advocates and educators to better understand how their expertise could be integrated into such advocacy frameworks to
broaden the impact of treatment-oriented
research studies in mental health. In the
summer of 2018, the work of a Saint Lucian
public health advocacy group dedicated to
improving the sexual and reproductive
health (SRH) of women in the region, the
HERStoire Collective (www.herstoirecollective.com), was very visible on social
media. Specifically, the founder and Executive Director of this organization (second
author S.R.C.W.) was effectively utilizing
social media platforms to provide education about important SRH issues, publicizing efforts to change legislation and services for SRH in the region, and had made
a request for those interested in various
related fields to provide more expertise and
support of these efforts. Thus, the authors
of this paper started a dialogue about collaborating on ongoing projects.
At this time, the organization was
engaged in piloting the Sister2Sister (S2S)
Virtual Safe Space Program as a digital
platform to address the significant gaps
existing in SRH resources and service
delivery in Saint Lucia (and the wider
Caribbean), particularly for marginalized
young women who identified as victims of
abuse/violence, LGBTQ+, as engaging in
transactional sexual activities, or belonging
to other vulnerable groups. S2S was jointly
funded by the Caribbean Vulnerable Communities Coalition (CVC) and the Organisation of Eastern Caribbean States (OECS),
under the Global Fund’s Safe Space and
Service Access Grant for Marginalized
Youth in the OECS. The pilot initiative,
delivered over the span of 9 months, provided an integrated educational program
that consisted of 14 virtual psychosocial
support group sessions covering a range of
pertinent SRH and associated mental
health topics. These safe space virtual chats
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were moderated by trained experts in these
content areas (such as authors S.R.C.W.
and A.A.), who would also provide helpful
external resources during the virtual support sessions, archived on HERStoire website for later reference by attendees.
The program primarily targeted young
women aged 16–24 years old in Saint Lucia,
who possess limited access to SRH and
related mental health services. Importantly,
this intervention utilized and bolstered
existing mental health infrastructure by
partnering with existing organizations
such as PROSAF, a registered support service provider for survivors of abuse and
trauma in St. Lucia. Relevant funding agencies, local and regional body stakeholders,
as well as the beneficiaries of the program
considered the pilot to be highly successful
in meeting both the SRH and associated
mental health needs of young women, by
providing those who accessed the virtual
safe space with credible and sound SRH
related information, resources and referral
systems, as well as confidential and responsive psychosocial support. Consequently,
the OECS has deemed this pilot program to
be a Best Practice for the region, and the
HERStoire Collective has since received
commitments from local and regional
partnerships to expand the reach of the
program to several other Caribbean
nations, via integrated mobile technology
innovation.

Project Implementation
Content Determination
Given HERStoire’s success with the S2S
program and with working with other
providers/advocates such as PROSAF and
governmental bodies in the region (including the Bureau of Health Education at the
Ministry of Health and Wellness in St.
Lucia), we decided to leverage these connections to assess specific mental health
training needs across a range of stakeholders involved in mental health support in the
region. Leaders of these groups noted the
need for more training around traumarelated issues, and further highlighted the
utility of providing practical tips for supporting trauma survivors in crisis. In addition, PROSAF was forthcoming about a
high rate of burnout in those providing
support for survivors in various capacities,
and thus requested that the team ensure
provision of training in self-care.
An important feature of effective collaborative public health initiatives is the inclusion of community partners (such as these
advocacy groups) as equal contributors to
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the knowledge exchange (Campbell et al.,
2004). As a result, HERStoire (specifically,
author S.R.C.W., as a seasoned public
health educator) and the speakers (authors
A.A., a licensed psychologist, and T.M.P.,
an attending psychiatrist) devised a 1-day
workshop program that took in this advisement to determine the final topics: psychoeducation on types of trauma and typical posttrauma reactions, informational
session on evidence-based PTSD treatments (specifically, Prolonged Exposure,
PE; Foa et al., 2007), hands-on skills training for short-term strategies to handle
immediate trauma crisis (e.g., breathing
retraining, distress tolerance skills), and a
final session dedicated to self-care practices
with small group break-out discussions on
ways to engage in regular self-care to
reduce burnout. Provision of such an educational session to a range of stakeholders
was deemed consistent with recommended
advocacy work at the provider level, targeting the intervention intent and staff development domains (Hodges & Ferreira,
2013). Such a training also closely followed
work highlighting the significant utility of
educational interventions as an advocacy
tool to effect meaningful change in community mental health settings (Ponce et al.,
2019).

Recruitment
The first scheduled workshop (held in
March, 2019) was advertised a month
before the workshop via an emailed flyer to
the leadership of various relevant associations/organizations (e.g., medical nurses,
psychiatric providers, school counselors,
advocacy groups, and governmental health
educators in Saint Lucia; for more detailed
information on methods, see Asnaani et al.,
2020). Despite some 100 requests to attend
within the first 2 weeks of recruitment, we
could only offer 45 participants a spot to
attend due to funding constraints, but we
prioritized attendance from a maximal
range of stakeholders representing some 19
different organizations/associations on the
island. We then offered a second workshop
in February 2020 to those who had not
been given an opportunity to attend the
first one, and were able to increase our
capacity to 60 in-person attendees. Furthermore, to expand the reach of this training and mobilize other partners in the
broader region, we were able to offer this
second workshop as concurrent remote
training (via the online platform Zoom) to
an additional 12 participants who identified as advocacy group leaders, clinical
researchers, therapists, and medical associ-

ation leaders from 6 other countries (Saint
Vincent, Grenada, Antigua, Jamaica, Barbados, and Trinidad). The HERStoire Collective was instrumental in tapping into its
professional regional network to broaden
the reach of this second workshop.

Funding
It is important here to briefly mention
the role of funding, given its relevance to
establishing and maintaining partnerships
with advocacy groups, particularly in lowresourced settings or non-federally-funded
research areas. This first workshop was
partially funded by a local corporate financial institution and hotel venue willing to
donate space and technical equipment to
us, and all remaining costs were covered by
the first author’s general research funds so
that there was absolutely no cost to attendees of the workshop, along with meals for
the day free of charge. However, this limited funding in the first workshop, given
the no-cost model for attendees, greatly
hindered our ability to accept the majority
of interested providers.
The HERStoire Collective was vocal in
sharing the success of this first workshop
and strongly advocated for a second workshop to be part of a regionally funded project provided by the Equality and Justice
Alliance (EJA), in order to obtain financial
support to provide this training to those
who had been wait-listed for the first training, among others. EJA is a coalition project across several human rights organizations based in the United Kingdom that is
dedicated to supporting civil societies and
legislative reform that ensure more expansive antidiscrimination laws (specifically
towards women and LGBTQ+ individuals)
in specific Commonwealth countries. To
this end, this coalition launched a funded
initiative across multiple countries in the
Caribbean region in the spring of 2019 to
specifically encourage the development of
a unified advocacy strategy across the
region to support national-level activities
that could inform legislative reform efforts,
with mental health reform recognized as
one of the three key areas in need of
improvement in this region. Our team prepared a joint proposal to apply for this seed
funding (another advocacy action recommendation; Ponce et al., 2019), for which
we received the funds to hold the second
workshop. Importantly, to better meet the
objectives of this seed grant and the funding body (EJA), we added some pre- and
postworkshop questions to assess change
in stigma towards women and LGBTQ+
individuals, and incorporated a brief
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formal presentation with testimonials by
two invited LGBTQ+ activists from a local
advocacy group (United and Strong), who
provided education on key terms and
issues surrounding mental health for this
community, which proved to be a very
powerful addition to the original content.

Outcomes
All participants completed pre- and
postworkshop questionnaires generated by
our team assessing changes in knowledge
about trauma and effective treatments for
PTSD, stigma towards survivors, and selfcare knowledge/practice. Of the 95 individuals who attended both workshops, 93 of
these individuals provided informed consent for these data to be examined, and the
analytic approach and specific results of the
first workshop have been discussed in
detail elsewhere (Asnaani et al., 2020).
Briefly here, the data revealed that participants from both workshops found the
trainings to be overwhelmingly helpful in
adding to their knowledge on effective and
evidence-based treatments for trauma. In
addition, participants reported significantly improved understanding around
definitions of trauma, and lower stigma
towards trauma survivors, all of which
were promising indicators of the utility of
such a training endeavor in this global context. Participants also found the self-care
module particularly helpful in addressing
burnout.

Advocacy-Related Deliverables
An important aspect of broadening the
impact of training and research public
health efforts in such global settings is to
have concrete and well-defined deliverables to provide to the community,
providers, and legislators/policymakers
looking to make a change in their service/approach (e.g., Valdez et al., 2019). As
a result, there were several key deliverables,
some previously defined and some that
emerged as potentially useful. For instance,
during the first workshop with so many
different stakeholders in the room, it was
clear from group discussions that there
were many more resources available to
trauma survivors and their providers than
each individual group/organization was
aware of. Thus, one deliverable that was
not initially conceived in the first workshop, but came about organically, was the
creation of a group-think resource guide of
local mental health treatment and support
services provided by each of the stakeOctober • 2020

holder groups, which our team collated
and distributed to all attendees.
Another major deliverable from these
trainings was the provision of widely used
(in the U.S., at least) psychometrically
sound self-report questionnaires for PTSD
in adults (namely, the Posttraumatic Diagnostic Scale for DSM-5; Foa et al., 2016)
and children (namely, the Child PTSD
Symptom Scale for DSM-5; Foa et al.,
2018), to equip providers with better ways
to assess for PTSD in those they supported.
In addition, slide copies, handouts for skills
taught and self-care, and some publicly
available psychoeducation handouts were
provided to all attendees for use as needed
with their clients (or for themselves).
Finally, a major deliverable from the
second workshop in particular, given its
primary funding by the EJA and their mandate to advocate for mental health reform
in the region, was the presentation of the
preliminary results of the second workshop
by second author S.R.C.W. within days of it
occurring to a regional body plenary session held in the first week of March, 2020.
During this session, it was made clear that
to address existing intersectionality in vulnerable populations such as women, girls,
and members of the LGBTQ+ community,
it would be beneficial to capitalize on the
involvement and organic creation of working groups in the mental health realm with
members representing the diverse mental
health needs of key populations. It was
strongly suggested by the regional public
health advocates and legal representatives
attending this plenary session that intraand inter-country working groups be
established in order to yield significant
improvements in mental health legislation.
Specifically, this would entail having advocates in these workgroups use the results
from this project, and others that were concurrently occurring across the region over
the course of the 1-year EJA initiative, to
inform strategies that advance mental
health legislation at local and regional
levels. These strategies include identification of key mental health training targets,
stakeholder groups to partner with in each
country, availability and accessibility of
currently offered services, and ongoing situations where the rights of those seeking
mental health services are threatened.
These workgroups’ efforts in synthesizing
these data and engaging in ongoing dialogue on mental health are intended to
result in the ability to provide stronger,
documented, and evidence-supported
arguments for these teams to present to
governing bodies to advocate for signifi-

cant (and tangible) improvements in
mental health legislation.

Challenges to AdvocacyPartnered Work
As the process described above for this
advocacy partnership demonstrates, there
is a potential for greater impact of our work
as clinical trainers and researchers as a
result of systematic partnership with advocates and engagement in social justice
activities. That said, this work is certainly
not without its significant challenges. By
sharing these here, it is our hope that they
serve as considerations (and not deterrents) to colleagues engaging in similar
work.

Limited Funding
As mentioned already, inadequate
funding from legislative bodies continues
to be a major challenge to doing such work.
While obtaining research funds from federal or private foundations is itself no easy
undertaking, looking for financial support
for mental health efforts related to policy or
legislation change can feel like an even
taller order. It was because our team could
fund the first workshop with some combination of corporate sponsorship and general research funds (greatly limiting the
number of attendees as a result) that we
had enough data to justify inclusion in the
funding initiative offered by the EJA,
allowing us to hold a second workshop.
Indeed, with each passing success and
impact on policy/legislation, the likelihood
of additional funding increases. However,
to initially build this momentum, it
requires monetary infusion from somewhere outside of traditional outlets. Even
in the second workshop, additional corporate sponsorship and engagement with
local vendors to increase awareness and
on-the-ground support were key, but this
endeavor can feel foreign to those of us
based in the U.S., where such corporate
sponsorship is not always the norm for our
work as psychologists.

Credibility and Media Exposure
Another obstacle faced during this project was creating buy-in from leaders of
various health care systems in the region,
several of whom were reticent to engage
with a researcher who actually originates
from the region (as first author A.A. does).
That is, we surprisingly learned that there
is actually more inherent trust and belief of
credibility in foreigners wishing to provide
support to the region. In addition, this
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spilled over into the media exposure for
this event (another feature we do not typically prioritize when doing communitybased work stateside, but that is important
in such settings: building awareness
through TV and print media about such
trainings to support advocacy efforts).
Specifically, the trainers were purposely
presented as “International doctors” by
some media outlets and then proudly
hailed as “Saint Lucians returning home”
by others, creating interesting, sometimes
opposing, optics around the expertise of
the speakers.

Technical Limitations and Resources
While the second workshop expanded
the reach of the material to providers in the
region via the Zoom remote platform,
there were certainly associated challenges
with this addition. For instance, there was
no ethernet wired connection in the hotel
venue where the workshop was being held,
and internet connectivity was quite inconsistent as a result, with frequent disconnections and loss of sound/video feeds. In
addition, while the utilization of webinarstyle trainings is quite commonplace and
growing in popularity elsewhere in the
world (Cummings, 2011; Matza et al.,
2015), this is a modality that individuals are
still learning to adopt more readily in the
Caribbean region. That said, the participants who did join on remotely were very
actively engaged in discussions about the
topics with the online moderator for the
entire duration of the workshop.

Other Cultural Nuances and Lessons
Finally, several other cultural nuances
to doing such work in this specific region
included conforming to the preferred
mode of communication (i.e., use of the
mobile application WhatsApp, and not
email, as a primary mode of communication with most contacts on the ground),
only providing information that is relevant
to each sponsoring or partnering body
(versus giving the whole picture of the project), and understanding the value of
important elements such as free training
and free provision of fully catered meals
(another feature taken for granted in countries such as the U.S., where providers often
self-pay).

Future Directions
This paper presented a detailed account
of the logistics, implementation, challenges, and benefits of engaging in a
research-advocacy partnership, with
trauma-related training in a global context
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as an example of how such a partnership
can work well. However, this project is still
ongoing, and as it continues to grow, it is
important to continually assess the impact
of such a partnership. Thus, future directions are framed more readily as questions
around how to effectively continue engaging in this fairly unchartered territory.
First, given the significant current controversy in our own training programs as
psychologists and clinical researchers on
how (and whether) to integrate advocacy
and social justice issues into our profession
(Ali & Sichel, 2019), what are some of the
changes we need to systematically make
across our traditional training models to
encourage our current trainees to more
widely engage in such efforts? Surveys of
clinical psychology doctoral candidates
increasingly highlight a desire for greater
integration of diversity-focused issues
across the clinical and research training
curriculum (Gregus et al., 2019), with
growing guidance that we should explicitly
include direct instruction on working with
advocates and other stakeholders to build
such competencies (Chu et al., 2012).
Second, many global researchers and
implementation experts have recognized
that simply rolling out mass training in
EBPs in low-resource settings is not going
to suffice in terms of appreciably reducing
health disparities globally. That is, if the
overall legislation, policy, and services
infrastructure do not support such training
efforts, they are more likely to fail (Yorke et
al., 2016). As a result, the onus is both on
those of us who assess efficacy and effectiveness of EBPs, and for those of us who
push for the dissemination and implementation of EBPs, to make the engagement
with local or national legislative or policymaking bodies a major objective of what
we aim to do (Hodges & Ferreira, 2013;
Horne et al., 2019). Working with advocates to reach those top-down decision
makers is an effective and sometimes less
intimidating way to reach such a goal.
Indeed, this project closely partnered with
the Ministry of Health and Wellness in St.
Lucia, with the hope that continued partnership with such leadership (who oversee
the larger health care system in the country) could be an effective way to take such a
top-down approach.
This point is clearly related to the ultimate consideration as we move forward,
which is to ask ourselves, “Is it even our
responsibility as psychologists and as clinical researchers to engage in such social justice activities and advocacy efforts to
broaden the impact of our work to popula-

tions in need?” It should come as no surprise that the answer is a resounding “Yes!”
For too long, our field has relegated such
efforts to those few who are “the ones who
like to get involved in social justice issues in
the community” and “are known for doing
minority population work” while the rest
of us get to sit on the mainstream side of
things, testing, innovating and, to put it
bluntly—having our work miss the mark of
actually making an impact where it counts
and where it is needed.
Every single one of us dedicated to evidence-based practices should be thinking
about maximizing our impact in the
mental health realm by mobilizing our
efforts with these broader societal issues in
mind (Chu et al., 2012). Otherwise, to use a
popular CBT metaphor, we are simply
putting a band-aid over a gushing wound
of mental health disparities, considerably
unequal human rights, and a limited
bottom-up approach to dissemination that
has already been failing and will continue
to do so. Some of our greatest strengths as
mental health researchers and practitioners
have been the ability to be flexible, thoughtful, and effective in our improvement of
psychological science. Making the commitment to integrate this dimension of advocacy-partnered work would be wonderfully
in line with these ideals and has the potential to appreciably broaden the impact of
what we do.
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