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IMPLEMENTING COGNITIVE BEHAVIORAL THERAPY IN A YOUTH RESIDENTIAL 

SETTING: AN EVALUATION OF IMPLEMENTATION AND CLINICAL OUTCOMES 

 

 

Background: Mental health needs in residential treatment facilities (RTFs) are disproportionally 

higher than in the general population. There are also race, gender, and age disparities in youth 

who reside in RTFs. A critical gap exists about the effectiveness of evidence-based practices 

(EBPs) in RTFs and how to facilitate implementation of such practices. Methods: Three studies 

evaluated the implementation of Cognitive Behavioral Therapy (CBT) in a youth RTF using 

linear mixed models by: Study 1) assessing the impact of CBT implementation on 

implementation outcomes (i.e., attitudes towards EBPs, and intention to use CBT), Study 2) 

evaluating the impact of CBT implementation phases on clinical outcomes (i.e., total 

symptomatology, internalizing symptomatology, externalizing symptomatology, and severity of 

top problems), and Study 3) assessing the impact of CBT fidelity on clinical outcomes. Results: 

Results from Study 1 revealed that intention to use CBT and divergence towards EBPs changed 

at distinct implementation stages, and that staff role was important in improving overall attitudes 

towards EBPs and divergence toward EBPs. Results from Study 2 indicated that youth 

symptomatology and severity of top problems improved over time, with steeper slopes during the 

second implementation phase. Results for Study 3 suggested that staff monthly fidelity and 

therapist fidelity to cognitive restructuring, staff monthly fidelity to distress tolerance, and 

therapist fidelity to active listening and behavioral activation improve clinical outcomes. In 

addition, therapist fidelity to distress tolerance led to improvements in youth severity of top 

problems. Discussion: These results may have important implications for understanding how 
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General Introduction 

A 2016 census survey found that there were 45,567 juvenile offenders in 1,772 

residential treatment facilities in the United States (RTFs; Puzzanchera, Hockengerry, Sladky, & 

Kang, 2018). Although the proportion of youth in RTFs might seem low, the financial impact, 

such as cost of probation, detention, and recidivism, is large (Miller, Fisher, & Cohen, 2001). 

The majority of youth in RTFs are male (86%) and come from minority groups (60%), both of 

which have a longer length of stay than their counterparts (Hockengerry, Wachter, Sladky, & 

Sickmund, 2016). A recent study exploring disparities in juvenile adjudication found that there 

were race/ethnicity, gender, and age disparities with mid-teen Black males being adjudicated at 

higher rates (Evangelist, Ryan, Victor, Moore, & Perron, 2017). A stay in an RTF has impactful 

consequences; youth who have been in RTFs are at higher risk of recidivism, and negative 

health, educational, social, and vocational outcomes (Lambie & Randell, 2013; Tarolla, Wagner, 

Rabinowitz, & Tubman, 2002). Specifically, long-term consequences include higher risk of 

substance abuse, school dropout, low employment, and interpersonal difficulties, among others 

(Tarolla et al., 2002).  

 Youth in RTFs have higher rates of physical and mental health needs (Committee on 

Adolescence, 2011). A review reported that mental disorders in youth in RTFs are more common 

than in the general population, and up to 80% of youth in RTFs have at least one mental disorder 

(Underwood & Washington, 2016). Common mental disorders are internalizing (e.g., Major 

Depressive Disorder), externalizing (e.g., Oppositional Defiant Disorder), and substance use 

(Underwood & Washington, 2016). A prevalence study of the juvenile justice system found that 

56.0% of females and 26.4% of males have an anxiety disorder, 29.2% of females and 14.3% of 

males have a mood disorder, 51.3% of females and 44.9% of males have a disruptive disorder, 
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and 55.1% of females and 43.2% of males have a substance use disorder (Schufelt & Cocozza, 

2006). However, only 58% of RTFs assess for any mental health needs and even less provide 

evidence-based services (Hockengerry et al., 2016). In addition, mental health issues prevail 5-

years after youth are released from RTFs, with 45% of males and 30% of females having at least 

one mental disorder with impairment (Teplin, Welty, Abram, Dulcan, & Washburn, 2012). 

Mental health needs in RTFs have significantly increased over the years, yet resources have not 

been available to provide effective services (Underwood & Washington, 2016). Thus, there is a 

huge need for mental health services that is not currently being met. Efforts are needed to 

increase standardized screening and assessment that would help identify mental health concerns, 

modify accreditation to require mental health treatment guidelines, and increase availability of 

funds for these services (Lyon, Dorsey, Pullmann, Silbaugh-Cowdin, & Berliner, 2015).  

 Evidence-Based Practices (EBPs) are defined as “the integration of the best available 

research with clinical expertise in the context of patient characteristics, culture, and preferences” 

(APA Presidential Task Force on Evidence-Based Practice, 2006). There are an array of EBPs 

available for adolescent mental health, suggesting that the need in RTFs could be met (Weisz et 

al., 2017). A recent study found that about 88% of participating residential treatment facilities (n 

= 66) reported offering at least one EBP (James, Thompson, & Ringle, 2017). However, 

significant concerns undermine this report by agencies, such as low reported fidelity (i.e., 

intervention being integrated as intended) and EBP training focused on one specific target 

problem (e.g., only trauma). In addition, RTFs that participated were likely self-selected as those 

likely to favor of EBPs due to the involvement in the Association of Children’s Residential 

Centers, which has stated their position on the importance of integrating EBPs into RTFs. Given 
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the high complexity of implementing EBPs, it’s not surprising that there is a gap between 

available EBPs for multiple disorders and their use in RTFs.  

Implementation science is the study of methods to incorporate EBPs into routine care 

settings and can help address the care gap in RTFs (Bauer, Damschroder, Hagedorn, Smith, & 

Kilbourne, 2015). A recent review reported that efforts to implement EBPs into RTFs have 

grown over the past decade, however not much is known about implementation processes and 

outcomes (James, 2017). Only one study, to our knowledge, has employed implementation 

science methodology to understand implementation of an EBP in an RTF setting. James et al. 

(2017) found several common barriers to implementation such as lack of resources and burden of 

training. This finding is consistent with the broader implementation science literature in which 

similar barriers have emerged (McKenna, Ashton, & Keeney, 2004; Pagoto et al., 2007).  

 James et al. (2017) identified Cognitive Behavioral Therapy (CBT) as one of the primary 

treatments of choice for RTFs. This is unsurprising as CBT has been widely studied and found to 

be effective for a wide-array of mental health concerns in youth (Zhou et al., 2015). CBT is an 

approach that focuses on the interplay between thoughts, emotions, and behaviors. CBT is skills-

based, short-term and present-focused, which are qualities that might align well with RTFs, 

particularly due to the varied length of stay of youth. Despite its promise, CBT is likely in need 

of adaptation in order to fit the context of an RTF given youth severity and organizational 

structure (e.g., team-based approach to care). Adaptation of interventions to fit the context is a 

strategy used in implementation science, with current efforts being made to understand what 

impacts adaptation can have on intervention effects (Lundgren, Amodeo, Cohen, Chassler, & 

Horowitz, 2011; Wiltsey Stirman, Miller, Toder, & Calloway, 2013). A recent review reported 

that adaptation is often necessary in order to ensure sustained use of EBPs (Shelton, Cooper, & 
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Wiltsey Stirman, 2018). That is, if an EBP is not adapted to fit a context, it is unlikely to be 

sustained in that setting. 

Conceptualizing Implementation Research 

 Implementation experts have developed multiple models to guide implementation 

research, one of them being the Conceptual Model of Implementation Research (Proctor et al., 

2009). In this model, there are three main components: intervention strategies, implementation 

strategies, and outcomes which are all influenced by implementation research methods (Figure 

1). Intervention strategies refer to the specific type of EBP (e.g., CBT), whereas implementation 

strategies refer to activities that are used to implement the intervention in a particular setting 

(e.g., supervision, training). This model also distinguishes between three different types of 

outcomes: implementation, service, and client (Proctor et al., 2011). Implementation outcomes 

(e.g., adoption, feasibility) are defined as effects that occur after the actions taken to implement a 

service and serve as indicators of implementation success and processes. Service outcomes refer 

to effects within a system (e.g., safety, timeliness) and clinical outcomes are those that relate to 

individual clients (e.g., symptomatology). Implementation outcomes are crucial as they have 

been conceptualized as necessary for change in clinical and service outcomes. All components of 

the model influence each other, and the authors call for empirical testing of the model given that 

implementation science is still a relatively young field.  

 A complementary model that unpacks EBP implementation into four phases is the 

Exploration, Preparation, Implementation, and Sustainment (EPIS) framework for 

implementation (Aarons, Hurlburt, & Horwitz, 2011). The Exploration Phase consists of 

identifying a problem and conducting a needs-assessment (i.e., process used to identify an 

organization’s needs) to determine barriers and facilitators to implementation. The Preparation 
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Phase is where a team, typically consisting of both researchers and stakeholders, works to align 

the context and intervention by selecting strategies to address barriers. The Implementation 

Phase is where strategies, such as training, take place. The Sustainment Phase refers to the 

maintenance and continued use of the intervention. This framework is frequently used to guide 

implementation processes and can be helpful in evaluation efforts given that different strategies 

and outcomes are more or less salient depending on the phase of implementation. For example, 

during the Implementation Phase, supervision can be used as a strategy and client 

symptomatology can be tracked as an outcome. Both of these models were integrated to serve as 

a framework for the studies presented (see Figure 1). Specifically, the Proctor et al., (2009) 

model captures the importance of the intervention strategies, implementation strategies, and 

outcomes, while the Aarons et al., (2011) model conveys the various implementation phases 

where the strategies and outcomes occur.  

 

 

 

 

 

 

 

 

 

 

Figure 1. Adaptation of the Conceptual Model of Implementation Research. This model was 

adapted from Proctor et al., (2009) to better reflect the study aims. CBT = Cognitive Behavioral 

Therapy; * = examples; TPA = Top Problems Assessment; BPC = Brief Problems Checklist; 

PQI = Performance and Quality Improvement.  
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Simultaneous testing of effectiveness and implementation outcomes 

 With the emergence of implementation science, hybrid studies exploring both 

intervention implementation and effectiveness outcomes have been developed (Curran, Bauer, 

Mittman, Pyne, & Stetler, 2012). While traditional research approaches evaluate efficacy, 

effectiveness, and ultimately implementation, hybrid designs allow for more efficient use of time 

and resources and inform clinical decision-making and policy efforts (Curran et al., 2012). There 

are three types of hybrid designs. Hybrid type 1 allows testing of an intervention’s clinical 

effectiveness (primary aim) and to assess the context for understanding implementation 

processes (secondary aim). The hybrid type 2 design allows for simultaneous testing of clinical 

and implementation outcomes (co-primary aims). Hybrid type 3 designs seek to understand the 

effect of implementation (primary aim) while evaluating clinical outcomes during the 

implementation process (secondary aim). The present studies follow a hybrid type 2 design.  

Current Study 

 The current study leveraged pragmatic data from a CBT Implementation Project 

emergent from an academic-community partnership among Wolverine Human Services (WHS), 

the Beck Institute (BI), and Indiana University’s Training Research and Implementation in 

Psychology (TRIP) Lab (Lewis et al., 2019). WHS is an RTF located in Michigan that provides 

services for youth with severe mental health problems, behavioral and delinquent challenges, 

truancy, and/or placement failure. Figure 2 presents the timeline of the project, which occurred 

across four stages: Exploration, Preparation, Implementation, and Sustainment. As part of the 

Exploration Phase (October 2013-June 2014), WHS indicated that they were interested in 

implementing CBT after exploring multiple EBP options, which led them to contact the BI for 

CBT training for all of their staff. Given the complex nature of WHS and the need for CBT 
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adaptation, the BI incorporated the TRIP lab for implementation science expertise. After creation 

of the collaborative partnership, representatives from the BI and TRIP lab visited WHS with the 

goal of completing a mixed-methods (i.e. quantitative and qualitative) needs assessment to 

uncover barriers and facilitators of CBT implementation and to select strategies to use in each 

subsequent phase. Lewis, Scott, & Marriott (2018) led this approach to developing a tailored 

implementation blueprint to guide the implementation and found 76 unique barriers to 

implementation, including morale and attitudes.  

 

 

 

 

 

Figure 2. CBT Implementation Study Phases Timeline 

 

During the Preparation Phase (July 2014-February 2015), a modified conjoint analysis 

was conducted during the tailoring visit in order to prioritize feasibility and importance of 

implementation barriers (led by stakeholders), resulting in 23 discrete barriers (Lewis, Scott, & 

Marriott, 2018). Example priority barriers were communication, training, and teamwork. 

Identified barriers were then matched to evidence-based implementation strategies that were 

hypothesized to drive change (Powell et al., 2017). Strategies were prioritized based on their 

feasibility and the degree to which the strategy was likely to impact CBT fidelity, which led to 

selection of 45 unique strategies. For example, lack of training was a prioritized barrier that 

would be addressed via expert-led on-site workshops. The strategies were mapped as blueprints 

to be used throughout different phases of implementation. The blueprints are published 

   

Implementation I 

Oct. 2013 June – July 

2014 

Feb. – Mar. 

2015 

Mar. – Apr. 

2016 

Sept. 2018 Oct. – Nov. 

2017 

Exploration  Preparation          Implementation II Sustainment  

TV1 TV2 TV3 TV4 TV5 TV6 TV7 Needs 

Assessment  

Tailoring 

Visit 
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elsewhere (Lewis, Scott, & Marriott, 2018), and are reproduced on Tables 1-3. Example 

strategies for the Preparation Phase were: restructuring clinical teams, developing and 

implementation glossary, and instituting implementation teams (i.e., group of on-site individuals 

working towards active implementation) with biweekly meetings. Barriers were monitored 

during this phase in order to determine that they had been improved. Prior to commencing the 

implementation phases, most barriers had been removed and only eight of 76 remained.  

Implementation was divided into two phases: (1) Implementation Phase 1 from March 

2015-March 2016, and (2) Implementation Phase 2 from April 2016-October 2017. During the 

first Implementation Phase, several strategies were used, including introducing progress 

monitoring for youth clinical outcomes, selection of an expert cohort (i.e., Train-the-Trainers 

strategy), and consultation and supervision. Through the use of progress monitoring, therapists 

were able to assess and track on a session-by-session basis youth symptomatology and top 

problems. Three site visits (1-3) were conducted on a biannual basis during this phase to provide 

support for CBT implementation. At each site visit, the research team would discuss a priori with 

WHS stakeholders what topics should be covered during training. Each training lasted a week 

and workshops with active learning strategies were provided by CBT experts to all staff. During 

these visits, it was noted that CBT needed to be adapted to fit the context. That is, it needed to be 

transdiagnostic and feasible for all staff to use with youth (vs. only therapists). This adaptation 

led to the selection of six Core CBT Skills that were age appropriate and with easily memorable 

acronyms (i.e., active listening, problem-solving (ITCH), mood identification and intervention 

mapping (SPEED Maps), activity scheduling (CAPES), distress tolerance (TIP), and cognitive 

restructuring (CBT Chat Forms)). Table 4 describes the critical elements of each skill. At the 

start of the second Implementation Phase, a voluntary CBT endorsement system was developed 
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in order to foster CBT use and to serve as an indicator of fidelity. The CBT endorsement system 

was divided into three levels. Level 1 consisted of principles of behaviorism and the CBT model, 

level 2 consisted of active listening, problem-solving, mood monitoring and intervention 

mapping, and level 2 entailed activity scheduling, distress tolerance and cognitive restructuring. 

Two more site visits (4-5) occurred during this phase, with major focus on the six CBT core 

skills, endorsement, and preparing for sustainment.  

Two final site visits (6-7) occurred during the Sustainment Phase (November 2017-

September 2018) to provide support and feedback to staff. At this visit, a key goal was for CBT 

core skills training to be provided by WHS staff instead of experts and a pathway to CBT 

certification of therapists was finalized to increase the number of on-site experts/trainers. Given 

the importance of sustainment to secure the organization’s investment in CBT, sustainment was 

taken into consideration throughout the study by engaging in several strategies such as growing a 

CBT expert cohort via the endorsement system, continued assessment of barriers and facilitators, 

formation of implementation teams (that became CBT teams in the sustainment period), 

endorsement process, new staff orientation to address turnover, and updating job descriptions 

and program handbooks to detail CBT language. 
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Table 1. Pre-implementation blueprint, reproduced from Lewis, Scott, & Marriott (2018) 

Note. C = core; * = priority; IT = implementation team; B = Beck; H = high; L = low 
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Table 2. Implementation blueprint, reproduced from Lewis, Scott, & Marriott (2018) 

Note. C = core; * = priority; IT = implementation team; B = Beck; H = high; L = low 
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Table 2 page 2
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Table 3. Sustainment blueprint, reproduced from Lewis, Scott, & Marriott (2018) 

Note. C = core; * = priority; IT = implementation team; B = Beck; H = high; L = low 

 

 

T
a
b
le

 3
. 
S

u
st

ai
n
m

en
t 

b
lu

ep
ri

n
t,

 r
ep

ro
d
u

ce
d
 f

ro
m

 L
e
w

is
, 
S

co
tt

, 
&

 M
ar

ri
o
tt

 (
2
0
1
8
) 

Im
p
o
rt

an
c
e
 

G
o
al

 
R

es
p
o

n
si

b
le

 
F

ea
si

b
il

it
y

 
Im

p
ac

t 
Im

p
le

m
en

ta
ti

o
n
 C

a
te

g
o
ry

 
A

ct
io

n
 S

te
p

 

C
 

1
, 
2
, 
3
 

IT
 

H
 

3
 

D
ev

el
o
p
 s

ta
k
eh

o
ld

er
 

in
te

rr
e
la

ti
o
n
sh

ip
s 

E
n
g
ag

e 
im

p
le

m
en

ta
ti

o
n
 t

ea
m

 

C
 

1
, 
3
 

IT
 

L
 

2
 

D
ev

el
o
p
 s

ta
k
eh

o
ld

er
 

in
te

rr
e
la

ti
o
n
sh

ip
s 

H
o
ld

 c
ro

ss
-s

ta
ff

 c
li

n
ic

al
 

m
ee

ti
n
g
s 

 

C
 

3
 

IT
 

L
 

3
 

U
se

 e
v
al

u
at

iv
e 

&
 i

te
ra

ti
v
e 

st
ra

te
g

ie
s 

D
ev

el
o
p
 a

n
d
 i

m
p
le

m
en

t 
fo

r 

q
u
al

it
y
 m

o
n
it

o
ri

n
g

- 
m

u
st

 

m
o
n
it

o
r 

fi
d

el
it

y
 t

h
ro

u
g
h
 

o
b
se

rv
at

io
n
 r

eg
u

la
rl

y
 a

n
d
 

ra
n
d
o
m

ly
  

C
 

1
, 
3
 

IT
 

H
 

1
 

T
ra

in
 &

 e
d
u
ca

te
 s

ta
k
eh

o
ld

er
s 

C
o
n
d
u
ct

 e
d
u
c
at

io
n

al
 

m
ee

ti
n
g
s-

 h
o
ld

 r
eg

u
la

rl
y
 f

o
r 

n
ew

 s
ta

ff
 a

n
d
 a

s 
re

fr
es

h
er

s 
 

C
 

1
, 
3
 

IT
 

L
 

3
 

T
ra

in
 &

 e
d
u
ca

te
 s

ta
k
eh

o
ld

er
s 

U
se

 t
ra

in
-t

h
e-

tr
ai

n
er

 

st
ra

te
g
ie

s-
 o

n
ly

 t
h
o
se

 c
er

ti
fi

ed
 

in
 C

B
T

  

C
 

1
, 
2
, 
3
 

IT
 

L
 

2
 

P
ro

v
id

e 
in

te
ra

ct
iv

e 
as

si
st

an
c
e
 

C
en

tr
al

iz
e 

te
ch

n
ic

al
 

as
si

st
an

ce
- 

cr
ea

te
 s

ta
n
d
ar

d
 

o
p
er

at
in

g
 p

ro
ce

d
u
re

 f
o
r 

tr
ai

n
in

g
 a

n
d
 u

se
 o

f 
C

B
T

 a
t 

ea
ch

 s
ta

ff
 l

ev
el

  

 
1
, 
2
 

IT
 

L
 

2
 

U
ti

li
z
e 

fi
n
an

ci
a
l 

st
ra

te
g

ie
s 

A
lt

er
 i

n
c
en

ti
v

es
- 

p
ro

v
id

e 
ra

is
e 

ea
rl

ie
r 

b
as

ed
 o

n
 c

o
m

p
et

en
cy

  

 
1
, 
3
 

IT
 

L
 

2
 

U
se

 e
v
al

u
at

iv
e 

&
 i

te
ra

ti
v
e 

st
ra

te
g

ie
s 

O
b
ta

in
 a

n
d
 u

se
 c

o
n
su

m
er

 

fe
ed

b
ac

k
 w

/ 
P

Q
I 

d
at

a 

co
ll

e
ct

io
n
  

 
1
, 
3
 

IT
 

L
 

2
 

T
ra

in
 &

 e
d
u
ca

te
 s

ta
k
eh

o
ld

er
s 

S
h
ad

o
w

 o
th

er
 e

x
p
er

ts
- 

el
o
n
g
at

e 
p
er

io
d
 f

o
r 

n
ew

 s
ta

ff
  

 
1
, 
2
, 
3
 

IT
 

L
 

2
 

T
ra

in
 &

 e
d
u
ca

te
 s

ta
k
eh

o
ld

er
s 

D
ev

el
o
p
 l

e
ar

n
in

g
 

co
ll

ab
o
ra

ti
v

e 
 

 



 

 14 

Table 3 pt 2
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Table 4. Core skills and critical elements, adapted from Lewis et al., (2019) 

Note. ITCH = Problem-solving; SPEED Maps = Mood Identification and Intervention Mapping; 

CAPES = Activity Scheduling; TIP = Distress Tolerance; CBT Chat Forms = Cognitive 

Restructuring; WHS = Wolverine Human Services; Three C’s = Catching, Checking, Changing. 

 

The CBT Implementation Project leveraged the best available evidence to inform 

implementation in an adolescent RTF by: (1) building a tailored implementation approach to 

Core Skill Critical Elements 

ITCH Provide rationale 

Explain the acronym (i.e. what do the letters stand for?) 

Generate example of a common ITCH at WHS 

Describe when it is best to engage in problem solving (i.e. what SPEED?) 

Active 

Listening 

Define Emotion & Thought Empathy 

Provide 3 example reflection sentence stems 

Give 2 examples of thought and feeling empathy 

Explain why empathy is so important in a population of clients like this 

Engage in a 2-minute conversation without providing advice or asking a 

question 

SPEED Maps Draw SPEEDometer and describe each of the color zones on the map 

Blue = “Cool” 0-25 

Green = “Go” 25-50 

Orange = “Warning” 50-75 

Red = “Danger” 75-100 

Provide rationale for using SPEED Maps 

Describe SPEEDometer metaphor 

Explain the importance of SPEED checks 

CAPES Closeness, Accomplishment, Physical Activity, Enjoyment, Sleep 

Sleep Routine 

Provide rationale for CAPES  

Generate at least 5 examples of each category that can be done on the unit 

Articulate the importance of scheduling CAPES in detail (what, when, 

where, who, how often, for how long, barriers) 

TIP Locate SPEED at which TIP is best used 

Provide rationale for TIP skills 

Explain the acronym 

Describe/do one guided activity for each letter/skill domain 

CBT Chat 

Forms 

Provide rationale 

Explain the purpose of the Three C’s 

Generate a template + appropriate example 

Describe what “counts” as a situation 

Generate at least 2 questions that would help identify a teen’s thought, 2 for 

checking the thoughts, 2 for changing the thought 

Generate a list of at least 10 feeling words 

Describe 3 options for responding to thoughts 
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create blueprints across phases, (2) adapting CBT to fit the context and population, and (3) 

creating a CBT endorsement system to facilitate staff fidelity. The overarching aim of this 

scientific evaluation was to examine the effect of this tailored approach to integrating adapted 

CBT in the context of a youth RTF on staff implementation and youth clinical outcomes. 

Emphasis was specifically placed on assessing how attitudes towards EBPs, intention to use 

CBT, youth symptomatology, youth problem severity, and number of restraints changed during 

the implementation process and which implementation phase was associated with these changes. 

In addition, the project sought to evaluate the relationship between CBT fidelity and youth 

clinical outcomes (i.e., symptomatology and severity of problems).  

General Methods 

Study Design and Timeline 

The design of this study followed an observational hybrid type 2 effectiveness-

implementation design to evaluate both CBT effectiveness and implementation as co-primary 

outcomes (Curran et al., 2012).  

The CBT Implementation Project was a 5-year study, anchored in the phases from the 

EPIS framework with 8-19 months per phase, with the Implementation Phase broken up over 

two substantively distinct periods. Figure 2 depicts the implementation phases, site visits, and 

assessment points of the study. There was a total of nine site visits: one needs-assessment, one 

tailoring, and seven training visits that occurred approximately every six months.   

Sites 

The study included four WHS sites: Vassar House (WH), Wolverine Secure Treatment 

Center (WSTC), Pioneer Work and Learn Center (PWLC), and Wolverine Growth and Recovery 

Center (WGRC). VH is a non-secure intensive treatment and therapy program. VH houses up to 
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50 female youth aged 13-17. The program offers weekly individual and group therapy sessions, 

psychological and psychiatric treatment, medical services, and educational programming. WSTC 

is a secure program, which includes perimeter fencing, audio and video surveillance, and locked 

sleeping rooms. WSTC can have up to 100 male or female youth aged 12-21. The program offers 

individual, group, and family counseling and special programs for substance use, sexual 

offending, and mental health. PWLC is a non-secure program that can have up to 50 males aged 

12-17. The program offers group and individual services, and family therapy, among others. 

WGRC is a non-secure program that serves up to 36 male youth aged 12-17. The program offers 

individual and group therapy, as well as sex offender and addiction services.  

Participants 

The two main participant groups for the studies are youth and staff; both are detailed 

below.  

Youth. Youth who have resided at WHS at some point since the first Implementation 

Phase were eligible for participation in the studies. Youth at WHS were aged 12-21 and may 

have several mental health disorders (e.g., depression, anxiety), behavioral/delinquency problems 

(e.g., sexual, violent), truancy, or placement failures (e.g., foster care). All youth were court 

ordered to reside at WHS. From March 2015-June 2018, there were over 1000 youth at WHS.  

Staff. Staff at WHS were divided into two teams: clinical and operations. Clinical teams 

consist of therapists, team managers, permanency treatment leaders, permanency planning 

specialists, clinical managers, and case managers. Therapists are master level staff that provide 

therapeutic services to youth. Team managers are bachelor level staff that are in charge of 

management and operations of youth units or programs. Permanency treatment leaders are 

bachelor level staff that are responsible for providing CBT to youth and families. Permanency 
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planning specialists are high school level staff that help prepare youth for reintegration by 

introducing CBT to the families. Clinical managers are master level staff that manage the 

operations of programs or program areas. Case managers are bachelor level staff that ensure 

youth needs are met according to best clinical practice. Operations team consists of youth care 

workers, and safety and support team coordinators (SSTs). Youth care workers are high school 

level staff that ensure youth safety and security. SSTs are bachelor level staff that provide 

direction and guidance to youth care workers. Staff who filled out surveys at any of the training 

site visits and/or participated in the CBT skill endorsement process are part of the study.   

Data sources and collection procedures 

Data collection was longitudinal and came from three sources detailed below.   

Clinical data. Clinical data was collected by therapists on a session-by-session basis. 

Therapists assessed youth with two measures before every session, the Brief Problem Checklist 

(BPC; Chorpita et al., 2010) and the Top Problems Assessment (TPA; Weisz et al., 2011), which 

are described below. The BPC assessed for internalizing and externalizing symptoms and the 

TPA assessed for the severity of three problems selected by youth. See Appendix A.  

Implementation data. Implementation data was collected by the research team at site 

visits. Several measures provide data for self-reported implementation outcomes, such as 

attitudes towards EBPs. The assessment schedule for each implementation outcome varied (see 

Table 5 and Figure 2). Data collection methods varied at each visit (e.g., designated time during 

training to fill out measures vs. filling out measures during free time), which likely attributed to 

different response rates at each site visit (i.e., 20%-82%). See Appendix A.  

Administrative data. WHS collected outcome data on a quarterly basis for accreditation 

reporting requirements. This study used data regarding number of physical restraints, number of 
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youths restrained, number of incidents where youth posed a threat to self or others, and number 

of staff injuries. The data was provided by site and total scores. WHS also collected 

administrative data regarding the CBT endorsement system that was maintained by a therapist, 

which provided information about fidelity (i.e., if and when staff are endorsed for each skill). 

Youth demographic variables such as age and sex were recorded by WHS and linked to the BPC 

and TPA data. Staff demographic information such as age and role was provided by WHS and 

was linked to staff.  

 

Table 5. Study measures and assessment intervals 

Domain Measures and Indicators Interval(s) 

Staff Measures 

     Demographics Administrative records Baseline 

     Attitudes Evidence-Based Practice Attitudes Scale 

(EBPAS; Aarons, 2004). The EBPAS is a 15-item 

measure that evaluated staff attitudes towards use 

of evidence-based approaches. It has four 

subscales: appeal, requirements, openness, and 

divergence.  

Site visits 1, 5-7 

     Intention Intention to Use Cognitive Behavioral Therapy 

(TPB; Fishbein & Ajzen, 2010). The TPB is a 3-

item self-report scale that measures staff intention 

to use CBT.  

Site visits 2-4, 6-7 

     Fidelity Percentage of staff endorsed. Since March 2017 

Youth Measures 

     Demographics Administrative records (age, gender)  Baseline 

     Symptom severity Brief Problems Checklist (BPC; Chorpita et al., 

2010). The BPC is a 12-item self-report measure 

that evaluates internalizing and externalizing 

symptomatology.  

Session-by-

session 

     Problem severity Top Problems Assessment (TPA; Weisz et al., 

2011). The TPA is a 3-item self-report measure 

that assesses individual top problems and their 

severity.  

Session-by-

session 

     Restraints Performance and quality indicators (PQI) 

collected by WHS that contains restraint and 

incident information.  

Quarterly 
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Chapter 1: Study 1 Introduction 

Implementation science is a relatively new area of research that seeks to address the 

research-to-practice gap. Estimates suggests that it takes approximately 17 years for only 14% of 

research evidence to reach routine care (Balas & Boren, 2000). Implementation researchers have 

sought to carefully distinguish implementation outcomes from service and clinical outcomes, as 

implementation outcomes are thought to be necessary prerequisites for implementation success 

(Proctor et al., 2009; Proctor et al., 2011). According to Proctor et al. (2011), there are eight 

implementation outcomes, each of which is thought to be related to a particular implementation 

phase. This study focuses on two implementation outcomes: acceptability and adoption. 

Acceptability (measured by attitudes towards Evidence Based Practices (EBPs)) is thought to be 

important to early-, mid-, and late-implementation, but it is more relevant to early/pre-

implementation as it has been shown to predict adoption (Proctor et al., 2011). Adoption (or 

intention to use Cognitive Behavior Therapy (CBT)) is most relevant for early implementation, 

yet it’s important to evaluated through mid-implementation given varied rates of adoption 

(Proctor et al., 2011). 

Research suggests that acceptability and adoption are interrelated (Proctor et al., 2011; 

Rogers, 2003). Specifically, attitudes towards EBPs have been associated with increased 

adoption of an intervention (Aarons et al., 2012; Rogers, 2003). One of the more widely applied 

social psychology theories, the Theory of Planned Behavior (TPB), has demonstrated robust 

evidence that attitudes toward a new behavior (or in this case EBP) are predictive of intention to 

change behavior and intention is a prerequisite for any behavior change (Ajzen, 1991). Intention 

and adoption have indeed been applied interchangeably and evaluated in the implementation of 

EBPs in numerous settings (Ajzen, 1991; Williams, Glisson, Hemmelgarn, & Green, 2017).  
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Many models have been developed in order to help guide, understand, and evaluate 

implementation efforts (Nilsen, 2015; Tabak, Khoong, Chambers, & Brownson, 2012). The 

Exploration, Preparation, Implementation and Sustainment (EPIS) framework for 

implementation was selected for this study as it aligns with the organization of the activities in 

the clinical demonstration project and it offers four implementation phases across which to 

evaluate the impact of strategies on outcomes of interest (both clinical and implementation) 

(Aarons et al., 2004).  

One of the goals of demarcating implementation phases is to address specific 

implementation outcomes to enhance implementation success. Implementation strategies are 

techniques used to increase implementation of a practice and each one is intended to target 

specific implementation outcomes (Proctor, Powell, & McMillen, 2013). The temporality of 

implementation strategies and improvement on the implementation outcomes that they address is 

crucial as some outcomes are dependent on others. For example, training is intended to change 

knowledge and attitudes, which are needed to engender adoption of a new practice (Herschell, 

Kolko, Baumann, & Davis, 2010). In turn, consultation and supervision are strategies indented to 

develop skill (Beidas, Edmunds, Marcus, & Kendall, 2012).  

One key approach to identifying and integrating a series of implementation strategies for 

each phase is to build an implementation blueprint. An implementation blueprint may serve as a 

guide for the implementation effort, providing step by step guidance about what strategies to use 

at what stage in the process (Powell et al., 2012). Lewis, Scott, & Marriott (2018) developed 

blueprints for each implementation phase for the parent project of this study (see Tables 1-3) by 

first conducting a needs assessment of barriers and facilitators to implementing CBT at WHS and 
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then conducting a conjoint analysis to help match strategies to identified barriers. A total of 14 

strategies were selected for pre-implementation, 19 for implementation, and 12 for sustainment.  

Research on the impact of implementing EBPs in residential treatment facilities (RTFs) 

has been scarce. One national survey conducted by James et al. (2015) found that, overall, staff 

at residential centers had positive attitudes towards EBPs. However, no study to date has 

explored how attitudes or intention change throughout the course of implementation in this 

setting (Ringle, James, Ross, & Thompson, 2017). The current study attempted to increase 

understanding of how implementation outcomes change over the course of a blueprint-guided 

implementation of CBT in an RTF. The current study aim was to evaluate the effect of 

implementation phases on two key implementation outcomes (i.e., attitudes towards EBPs, 

intention to use CBT). It was hypothesized that (H1) attitudes towards EBPs will increase over 

time, and that (H2) intention to use CBT will increase over time.   

Study 1 Method 

Procedures 

This study evaluated pragmatic data from a CBT Implementation Project that was a 

clinical demonstration as part of an academic-community partnership. The setting of the 

implementation was an RTF, Wolverine Human Services (WHS). The project spanned five years 

and was encompassed in five implementation phases: Exploration, Preparation, Implementation 

Phase 1, Implementation Phase 2, and Sustainment, guided by the EPIS Framework (See Figures 

1-2). Each implementation phase used different implementation strategies (See Tables 1-3). One 

implementation strategy that was used was offering training over the course of implementation. 

Data for this study was collected during those training visits.   

Participants 
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Staff who opted to participate in at least one evaluation of implementation outcomes over 

the course of any site visit were included in this study. A variety of staff attended the site visits, 

including youth care workers, team managers, and therapists. Given the variability of the 

assessment schedule between the EBPAS and the TPB measures, two datasets were used for this 

study. A total of 161 staff participated in evaluations in which attitudes toward EBPs was 

conducted, and a total of 175 staff participated in surveys in which intention to use CBT was 

assessed. Staff demographics are detailed below.  

Measures 

See Table 5 for additional information about the measures and assessment intervals. 

Demographic information (staff). Administrative data was used to characterize staff in 

terms of their age, the site at which they worked, and their role.  

Evidence-Based Practice Attitudes Scale (EBPAS; Aarons, 2004). The EBPAS is a 

15-item questionnaire that measures provider/staff attitudes towards use of evidence-based 

approaches. It is measured on a 5-point Likert scale that ranges from 0 “not at all” to 4 “to a very 

great extent”. The EBPAS has a total score, as well as four subscales: (1) intuitive appeal of 

innovation, (2) requirements to provide a particular service by the organization or funding, (3) 

openness to change, and (4) divergence or discrepancy between current and new practices. 

Higher scores indicate more favorable attitudes, except for the divergence scale.  

Intention to Use Cognitive Behavioral Therapy (TPB; Fishbein & Ajzen, 2010). The 

Theory of Planned Behavior (TPB) Survey was developed according to the TPB Questionnaire 

construction guide to assess staff intention to use CBT. The scale includes 3 items and asks staff 

to indicate how much they agree with statements such as “To what extent do you expect to be 

able to incorporate the concepts and techniques from the training into your daily work 
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activities?” on a scale from 1 “Strongly Disagree” to 7 “Strongly Agree”. Higher scores indicate 

better intention to use CBT.  

Data screening and missing data 

Variables were evaluated for missing data, distributions, and extreme values by use of 

descriptive statistics and plots. Multiple imputation was used to address missing data in the staff 

demographic covariates. Markov Chain Monte Carlo was used to generate five datasets in the 

SPSS statistical software (IBM Corp., 2017).  

Analytic plan 

Descriptive statistics (e.g., means, range) were calculated using SPSS version 25 (IBM 

Corp., 2017). Longitudinal mixed-effects models were used to examine the relationship between 

implementation outcomes (i.e., attitudes and intention) and time as measured by implementation 

phase. This type of model allowed estimation of change on repeated measures despite 

unbalanced data with non-monotone missing values (e.g., new staff joining the project at the 

fourth site visit). Implementation outcomes were regressed on an effect of phase. Staff covariates 

(i.e., age, role, and site) were added into the model as main effects. Analysis were conducted 

using SPSS version 25 (IBM Corp., 2017). 

A separate model was used for each of the implementation outcomes (i.e., EBPAS total, 

the four EBPAS subscales, and the TPB) and each followed the steps detailed next. First, a null 

or unconditional model was fit, which provided an estimate of variance (within and between) and 

allowed the calculation of the intraclass correlation coefficient that helped determine the 

usefulness of the analytic approach. In the second model, a fixed effect of time was added to 

evaluate the change of the implementation outcome by phase. Next, models incorporating 

covariates (e.g., age) were estimated. Fit statistics were used to compare models, including log 
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likelihood, AIC, BIC, and AICC. Assumptions of the models (i.e., normal distribution of 

residuals and equal variance of residuals) were evaluated using residual plots of studentized 

residuals.  

Study 1 Results 

Participants 

 For the attitudes (i.e., EBPAS) evaluation, the average age for staff at the beginning of the 

CBT implementation study was 32. Staff were split between non-secure (53.42%) and secure 

(46.58%) sites. Most staff were part of the operations (e.g., youth care worker, permanency 

specialist) staff (64.47%) and the rest were part of the clinical (e.g., therapist, team manager) staff 

(35.53%).  

 For the intention to use (i.e., TPB) evaluations, the average age for staff at the beginning 

of the CBT implementation study was 31.87. Staff were evenly split between non-secure (61.14%) 

and secure (38.86%) sties. Most staff were part of the operations staff (61.71%) and the rest were 

part of the clinical staff (38.29%).  

Data Description – EBPAS and TPB 

 Descriptive statistics were run for the EBPAS and TPB. For the EBPAS, the total score 

and its subscales were explored. Mean, standard deviation, and N for each scale at each phase over 

time are detailed in Table 6 and Table 7.  
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Table 6. Descriptive statistics for the EBPAS by phase over time 

Note. EBPAS t = EBPAS total; EBPASr = EBPAS requirements subscale; EBPASa = EBPAS 

appeal subscale; EBPASo = EBPAS openness subscale; EBPASd = EBPAS divergence subscale; 

* = One less participant than the first visit.  

 

Table 7. Descriptive statistics for the TPB by phase over time 

Implementation 

Phase 

Training 

Visit 

M SD N 

Preparation 2 6.08  1.04 30 

Implementation 1 3 5.78 1.03 63 

 4 5.89 1.25 19 

Implementation 2 5 8.52 1.44 38 

Sustainment 6 5.98 1.26 44 

 7 6.01 1.02 62 

Note. M = mean; SD = Standard Deviation; N = Sample size 

 

Linear Mixed Models 

 Need for multilevel modeling. Exploratory analyses were conducted in order to 

understand the overall relationship between the outcomes of interest and time, to determine if the 

relationship varied by staff. Figure 3 details the overall relationship between EBPAS, EBPAS 

requirement, EBPAS appeal, EBPAS openness, EBPAS divergence, and TPB across time. The 

blue line in the figure indicates that the EBPAS total and TPB increase with time, and the EBPAS 

subscales decrease with time, although the scale for the y-axis is small (i.e., likely no change). 

Figure 4 details how the relationship between the outcomes and time is more complex, as it 

Implementation 

Phase 

Training 

Visit 

EBPASt EBPASr EBPASa EBPASo EBPASd 

  M (SD) 

Preparation 1 2.90 

(0.54) 

2.90 

(0.85) 

2.91 

(0.80) 

3.07 

(0.65) 

1.29 

(0.79) 

Implementation 2 5 2.94 

(0.55) 

3.08 

(0.89) 

2.98 

(0.91) 

3.03 

(0.73) 

1.35 

(0.75) 

Sustainment 6 2.89 

(0.47) 

2.99 

(0.72) 

2.99 

(0.63) 

3.13 

(0.76) 

1.55 

(0.88) 

 7 2.83 

(0.52) 

2.94 

(0.97) 

2.95 

(0.82) 

3.08 

(0.64)* 

1.64 

(0.93)* 
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suggests varying intercepts and slopes across different staff. Visual inspection indicates that a 

multilevel approach could be appropriate for this data.  

 

Figure 3. Average relationship between outcomes and time 
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Figure 4. Person-linear relationship between outcomes and time 

 Additionally, the ICC for each outcome was calculated in order to determine if multilevel 

modeling was warranted. The within-individual and between-individual variance from the baseline 

model was used to calculate the ICC. The ICC for the EBPAS total score was 3.57%, EBPAS 
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subscales were approximately 0%, and TPB total score was 8.86%. These numbers indicate that it 

might not be necessary to account for nesting of the variables and simpler analytical techniques 

could be used. However, given that the dataset for this study consists of non-monotone missing 

data, mixed models are still deemed as the best approach that can handle that type of missingness 

(Ibrahim & Molenberghs, 2009).  

Model results – EBPAS total. Table 8 presents the results for the EBPAS total score. 

Model set 1 indicates that the EBPAS total score average value was 2.88, between moderate and 

great. Given that the random effect of the intercept was not contributing to the model, it was 

removed from future models for parsimony. Model set 2 adds the effect of implementation phase, 

which was not statistically significant. Model set 3 incorporates the effects of staff covariates. Age 

and site were not statistically significant, however, staff that are part of the clinical team produced 

an EBPAS total score 0.15 higher than staff in the operations team role. Model fit indices are 

lowest for model set 2.  

 

Table 8. EBPAS total model results 

Parameter Model set 1 Model set 2 Model set 3 

 Unconditional Time Covariates 

Fixed Effects 

Intercept 2.88* (0.03) 2.90* (0.06) 2.89* (0.07) 

Phase 0  -0.05 (0.08) -0.06 (0.08) 

Phase 1  0.04 (0.11) 0.04 (0.11) 

Age   -0.00 (0.00) 

Site   -0.08 (0.07) 

Role   0.15* (0.07) 

Random Effects 

Level 1    

     Residual 0.27* (0.03) 0.27* (0.03) 0.26* (0.04) 

Level 2    

     Intercept 0.01 (1.00)   

Model Fit 

-2Log  350.96 356.34 367.05 
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Note. Phase 0 = Sustainment Phase, Phase 1 = Implementation Phase 2; AIC = Akaike Information 

Criterion; AICC = AIC Corrected; BIC = Bayesian Information Criteria. 

 

 Model results – EBPAS requirements. Table 9 presents the results for the EBPAS 

requirements subscale. Model set 1 indicates that the average value for the EBPAS requirements 

subscale was 2.96, or to a great extent. Model set 2 adds the effect of implementation phase, which 

was not statistically significant. Model set 3 incorporates the effects of staff covariates. Age, site, 

and role were not statistically significant. Model fit indices are lowest for model set 2, therefore 

the model without covariates is the best fitting model.   

 

Table 9. EBPAS requirements subscale model results  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Phase 0 = Sustainment Phase, Phase 1 = Implementation Phase 2; AIC = Akaike Information 

Criterion; AICC = AIC Corrected; BIC = Bayesian Information Criteria. 

AIC 352.96 358.34 369.05 

AICC 352.98 358.35 369.07 

BIC 361.81 361.75 372.45 

Parameter Model set 1 Model set 2 Model set 3 

 Unconditional Time Covariates 

Fixed Effects 

Intercept 2.96*(0.06) 2.90*(0.09) 2.97* (0.13) 

Phase 0  0.05 (0.12) 0.03 (0.13) 

Phase 1  0.17 (0.18) 0.16 (0.18) 

Age   -0.00 (0.01) 

Site   -0.14 (0.12) 

Role   0.03 (0.13) 

Random Effects 

Level 1    

     Residual 0.74* (0.07) 0.74* (0.07) 0.75* (0.07) 

Level 2    

     Intercept 0.00 (0.00)   

Model Fit 

-2Log  581.60 584.61 596.13 

AIC 583.60 586.61 598.13 

AICC 583.62 586.63 598.15 

BIC 592.45 590.03 601.53 
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Model results – EBPAS appeal. Table 10 presents the results for the EBPAS appeal 

subscale. Model set 1 indicated that the average value for the EBPAS appeal subscale was 2.95, 

or to a great extent. Model set 2 added the effect of implementation phase, which was not 

statistically significant. Model set 3 incorporated the effect of staff covariates. Age, site, and role 

were not statistically significant. Model fit indices are lowest for model set 2, revealing that the 

model without covariates is the best fitting model. 

 

Table 10. EBPAS appeal subscale model results 

 

 

 

 

 

 

 

 

 

 

 

Note. Phase 0 = Sustainment Phase, Phase 1 = Implementation Phase 2; AIC = Akaike Information 

Criterion; AICC = AIC Corrected; BIC = Bayesian Information Criteria. 

 

 Model results – EBPAS openness. Table 11 presents the results for the EBPAS openness 

subscale. Model set 1 indicated that the average value for the EBPAS openness subscale was 3.08, 

or to a great extent. Model set 2 added the effect of implementation phase, which was not 

Parameter Model set 1 Model set 2 Model set 3 

 Unconditional Time Covariates 

Fixed Effects 

Intercept 2.95* (0.05) 2.91* (0.09) 2.99* (0.11) 

Phase 0  0.06 (0.11) 0.02 (0.12) 

Phase 1  0.07 (0.16) 0.05 (0.16) 

Age   -0.00 (0.01) 

Site   -0.19 (0.11) 

Role   0.08 (0.11) 

Random Effects 

Level 1    

     Residual 0.62* (0.06) 0.63* (0.06) 0.62* (0.06) 

Level 2    

     Intercept 0.00 (0.00)   

Model Fit 

-2Log  539.03 543.17 556.15 

AIC 541.03 545.17 558.15 

AICC 541.05 545.19 558.17 

BIC 549.87 548.58 561.54 
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statistically significant. Model set 3 incorporated the effect of staff covariates. Age, site, and role 

were not statistically significant. Model fit indices were lowest for model set 2, meaning that the 

model without covariates was the best fitting model.  

 

Table 11. EBPAS openness subscale model results 

 

 

 

 

 

 

 

 

 

 

 

Note. Phase 0 = Sustainment Phase, Phase 1 = Implementation Phase 2; AIC = Akaike Information 

Criterion; AICC = AIC Corrected; BIC = Bayesian Information Criteria. 

 

 Model results – EBPAS divergence. Table 12 presents the results for the EBPAS 

divergence subscale. Model set 1 indicated that the average EBPAS divergence score was 1.45 out 

of 4. Model set 2 added the effect of implementation phase. Results indicated that EBPAS 

divergence scores in the Sustainment Phase, as compared to the Preparation Phase, increased by 

0.32 points. Model set 3 adds the effect of staff covariates. Age and site were not statistically 

significant, however, staff that were part of the clinical team produced an EBPAS divergence score 

Parameter Model set 1 Model set 2 Model set 3 

 Unconditional Time Covariates 

Fixed Effects 

Intercept 3.08* (0.05) 3.07* (0.07) 3.16* (0.10) 

Phase 0  0.03 (0.10) -0.00 (0.10) 

Phase 1  -0.04 (0.14) -0.06 (0.14) 

Age   -0.01 (0.01) 

Site   -0.11 (0.09) 

Role   -0.05 (0.10) 

Random Effects 

Level 1    

     Residual 0.46* (0.04) 0.47* (0.04) 0.47* (0.04) 

Level 2    

     Intercept 0.00 (0.00)   

Model Fit 

-2Log  473.16 477.93 490.11 

AIC 477.16 479.93 492.13 

AICC 477.18 479.95 496.51 

BIC 483.58 483.34 495.51 
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0.56 lower than staff in the operations team role. Model fit indices were lowest for model set 3, 

indicating that the model with covariates was the best fit.  

 

Table 12. EBPAS divergence subscale model results 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Phase 0 = Sustainment Phase, Phase 1 = Implementation 2 Phase; AIC = Akaike Information 

Criterion; AICC = AIC Corrected; BIC = Bayesian Information Criteria. 

 

Model results – TPB total. Table 13 presents the model results for the TPB total score. 

Model Set 1 was the null model, which indicated that the average TPB score was 6.29, meaning 

that there was strong agreement. Model Set 2 evaluated the effect of implementation phase. Results 

indicated that there was a fixed effect of phase. TPB scores in the Implementation Phase 2, as 

compared to the Preparation Phase, increased by 1.57 points. Model set 3 added the effect of staff 

covariates (i.e., age, site, and role), which were not statistically significant. Model fit indices were 

Parameter Model set 1 Model set 2 Model set 3 

 Unconditional Time Covariates 

Fixed Effects 

Intercept 1.45* (0.06) 1.29* (0.09) 1.56* (0.12) 

Phase 0  0.32* (0.12) 0.29* (0.12) 

Phase 1  0.06 (0.17) 0.02 (0.16) 

Age   -0.00 (0.01) 

Site   -0.11 (0.11) 

Role   -0.56* (0.11) 

Random Effects 

Level 1    

     Residual 0.72* (0.07) 0.71* (0.07) 0.64* (0.06) 

Level 2    

     Intercept 0.00 (0.00)   

Model Fit 

-2Log  573.55 570.66 561.23 

AIC 575.55 572.66 563.23 

AICC 575.47 572.68 563.25 

BIC 578.97 576.07 566.23 
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lowest for model set 2, indicating that the model without the covariates might be the better fit for 

the data.   

 

Table 13. TPB model results 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Phase 0 = Sustainment Phase; Phase 1 = Implementation Phase 2; Phase 2 = Preparation 

Phase; AIC = Akaike Information Criterion; AICC = AIC Corrected; BIC = Bayesian Information 

Criteria. 

 

Study 1 Discussion 

 The goal of the present study was to evaluate how implementation outcomes (i.e., TPB, 

EBPAS, and EBPAS subscales) changed over the course of a blueprint-guided implementation 

process. Results from the study revealed that divergent attitudes towards EBPs seemed to be 

higher during the Sustainment Phase. Phase was not relevant for overall attitudes, appeal towards 

EBPs, requirement of EBPs, or openness towards EBPs. In addition, being part of the clinical 

Parameter Model set 1 Model set 2 Model set 3 

 Unconditional Time Covariates 

Fixed Effects 

Intercept 6.29* (0.09) 6.08* (0.24) 6.09* (0.28) 

Phase 0  -0.09 (0.27) -0.05 (0.27) 

Phase 1  1.57* (0.29) 1.57* (0.30) 

Phase 2  -0.26 (0.29) -0.22 (0.29) 

Age   0.02 (0.01) 

Site   -0.19 (0.18) 

Role   0.08 (0.20) 

Random Effects 

Level 1    

     Residual 2.16* (0.19) 1.69* (0.15) 1.67* (0.15) 

Level 2    

     Intercept 0.21 (1.00)   

Model Fit 

-2Log  977.22 906.92 914.26 

AIC 979.22 908.92 916.26 

AICC 979.24 908.94 916.27 

BIC 982.82 912.51 919.83 
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team seemed to be indicative of better overall attitudes towards EBPs and decreased divergence 

toward EBPs. Moreover, intention to use CBT scores improved by the Implementation Phase 2. 

These results partially support the original hypotheses that implementation outcomes would 

improve over time.   

 One of the hypotheses of this study was that intention to use CBT would increase over 

the course of implementation. As expected, intention did increase, but only by the second 

Implementation Phase. This seems to be consistent with the work by Proctor et al., (2011), which 

suggests that each implementation outcome is thought to be related to different implementation 

phases, and that, specifically, intention to use CBT, an indicator of adoption, is thought to 

correspond to early- to mid-implementation. The second Implementation Phase was when the 

CBT endorsement system was introduced to staff and perhaps that could serve as an explanation 

for the increase in intention to use CBT at this time in the process. That is, the endorsement 

system allowed a formal process to enact the skills learned during training.  

 The other hypothesis of this study was that attitudes towards EBPs would improve over 

the course of implementation. This was not the case, as divergence (i.e., alignment of new 

practice with current practice) towards EBPs worsened over the sustainment period. Proctor et 

al., (2011) detail that attitudes towards EBPs will be more salient earlier in implementation yet 

mention the importance of ongoing evaluation until the sustainment period. Therefore, the 

finding from this study highlights the importance of evaluating attitudes later in the 

implementation process as they can worsen and risk sustainment. The total score of other 

subscales did not improve over the course of implementation. However, this could have been due 

to having high scores at the beginning of training, therefore not allowing for much improvement 

over time. This finding is consistent with a previous study that evaluated attitudes towards EBPs 
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in a national survey of residential settings and found overall positive attitudes (James et al., 

2015).  

 In addition, being part of the clinical team was important for improvements in overall 

attitudes toward EBPs and for divergence of EBPs. Previous literature has identified that having 

more clinical experience is related to more favorable attitudes towards EBPs (Stroobants, 

Vanderfaeillie, Andries, & Van Holen, 2016). Even though it is encouraging that clinical teams 

had positive views towards EBPs, RTFs might benefit from directly targeting attitudes towards 

EBPs with staff not in a clinical role. This is important as operations staff have more frequent 

direct contact with youth and have shown to be able to deliver treatments, such as CBT, 

comparable to therapists (Montgomery, Kunik, Wilson, Stanley, & Weiss, 2010). An RTF is a 

unique setting in which teams are already built in, allowing sharing of provision of services, or 

task shifting, as an important option to enhance delivery of care (Hoeft, Fortney, Patel, & 

Unützer, 2018).   

Limitations  

 This study contains several limitations. First, the measurement schedule for the EBPAS 

and TPB varied by training visit. Thus, measurements were not available for each site visit. More 

measurement points would aid in understanding the full relationship between implementation 

outcomes and phase. Second, the approach to the assessment process varied such that earlier in 

implementation there was time set aside for participants to complete the measures and in later 

training visits participants filled out measures on their personal time. Thus, not all staff that 

participated in the training visits filled out the measures. Third, there was no comparison group 

that would allow us to understand how attitudes and intention change regardless of a training visit 

(i.e., services as usual). Fourth, even though we attempted to use monthly staff turnover as a 
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covariate, we were unsuccessful due to lack of variability. Perhaps the use of more measurement 

points or individual rates of turnover (i.e., did the staff that participate terminate employment at 

some point during the study) would be more fruitful.  

Even though this study adds to the literature by attempting to understand how 

implementation outcomes change over the various implementation phases, more research is 

warranted. Future studies should assess more implementation outcomes throughout all 

implementation phases at regular intervals and attempt to incorporate repeated assessments with 

the same sample. In addition, studies should attempt to understand the temporal relationship 

between TPB and EBPAS and what implementation strategies target change for each outcome. 

Understanding when implementation outcomes are most malleable and maximize positive change 

on the implementation process is important information that could lead to increasing 

implementation efficiency.  

Conclusions 

 To our knowledge, this is the first study to examine how attitudes towards EBPs and 

intention to use CBT change over time in a youth RTF. Results demonstrated that improvement 

occurred for the TPB in the second Implementation Phase and worsened for the EBPAS divergence 

subscale in the Sustainment Phase. Findings from this study address a gap in the literature about 

understanding how implementation outcomes change over the course of the implementation 

process. Implementation efforts might benefit from targeting intention to use and attitudes towards 

EBPs during crucial implementation periods. 
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Chapter 2: Study 2 Introduction  

Residential Treatment Facilities (RTFs) are in need of addressing the mental health needs 

of youth in their care given the elevated levels of mental health disorders. Adaptation of 

Evidence-Based Practices (EBPs), such as Cognitive Behavior Therapy (CBT), might be an 

important step in improving mental health services in RTFs. Mental health problems in youth 

RTFs are observed at high base rates and tend to manifest in comorbid disorders with severe 

symptoms. Estimates suggest that up to 80% of youth in RTFs have at least one mental health 

disorder and up to 60% have three or more diagnoses (Schufelt & Cocozza, 2006; Underwood & 

Washington, 2016). The most common mental health problems in RTFs are anxiety disorders, 

mood disorders, disruptive disorders, and substance use disorders (Shufelt & Cocozza, 2006). 

Most RTFs are not currently equipped to adequately care for such disorders, instead relying on 

other options such as physical restraints. Such methods in turn may lead to increased physical 

and mental risks, including death (Mohr, Petti, & Mohr, 2003).    

Research on mental health treatment for youth has yielded positive results for a wide-

array of psychological disorders, yet there is still a clear need to enhance the reach or availability 

of CBT to youth clients with high severity symptoms and comorbidities (Weisz et al., 2017). 

CBT has been the most widely studied approach for youth, and has produced positive outcomes 

for multiple disorders, such as depression, anxiety, and externalizing disorders (Battagliese et al., 

2015; James, James, Cowdrey, Soler, & Choke, 2015; Zhou et al., 2015). James et al. (2017) 

identified CBT as one of the primary EBPs used in RTFs. However, the results from James et al. 

(2017)’s study highlight concerns about the poor implementation of EBPs in RTFs settings due 

to the following: (1) they only trained therapists leaving direct care staff without skills, (2) a 

majority of RTFs were not assessing for treatment fidelity (i.e., was CBT delivered with 
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fidelity?), and (3) reported low frequency of ongoing trainings calling into question the 

sustainability of initial efforts. CBT stands out as a good fit for youth in RTFs due to it being 

skills-based, present-focused, and short-term. In addition, studies support CBT for the wide 

presentation of disorders youth in RTFs present with. However, there is also a misfit between 

CBT and RTFs given the severity and comorbidity of disorders in youth and amount of training 

needed to implement as intended, among others. Therefore, it is important to adapt CBT to meet 

RTFs needs (i.e., transdiagnostic, able to be used by all staff). A previous study highlighted that 

RTFs present unique barriers to implementation, such as staff turnover and capacity for training 

staff, that require adaptation to current CBT protocols (James et al., 2017).  

 Most of the support for CBT has come from efficacy studies, which prioritize internal 

validity over external validity (Curran et al., 2012). A concern that stems from this is that the 

effects of CBT are lost when attempting to incorporate the practice into a routine care setting 

(Sburlati, Schniering, Lyneham, & Rapee, 2011). Adaptation of EBPs is a common strategy used 

to enhance success of implementation wherein a service is modified to address the different 

contextual needs of a specific setting (Lundgren et al., 2011). A recent review of EBP 

adaptations examined over 100 studies and found that the majority of studies demonstrated 

symptom improvements, yet most failed to report effects over and above the original protocol 

(Wiltsey Stirman, Gamarra, Bartlett, Calloway, & Gutner, 2017a). However, the studies rarely 

evaluated adaptation in their intended context which highlights the importance of evaluating the 

effects of adaptation and implementation of EBPs in routine care settings.   

 A key challenge in evaluating the effects of CBT in community-based environments with 

complex clients is the need to evaluate symptom outcomes. A core way to evaluate the 

effectiveness of CBT is to use established assessment tools throughout treatment, also known as 
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progress monitoring (Scott & Lewis, 2015). Few RTFs are set up with infrastructure to facilitate 

data collection, therefore implementation science efforts are needed to both facilitate adaptation 

of and use of CBT. In addition, it is important for implementation efforts to understand how 

outcomes change over different phases of implementation, yet to our knowledge previous work 

has not focused on this aspect. This study attempted to aid in the understanding of how clinical 

outcomes, such as internalizing symptoms, change over the course of implementation in a youth 

RTF. The current study aim was to assess the effect of implementation phases on clinical 

outcomes (e.g., youth internalizing and externalizing symptoms, severity of top problems, 

number of restraints). It was hypothesized that (H1) youth symptom severity would decrease 

more rapidly after each implementation phase (i.e., slope will be steeper after each 

Implementation Phase 1, Implementation Phase 2, and Sustainment), that (H2) severity of youth 

top problems (i.e. problems identified as most important to youth), would decrease more rapidly 

after each implementation phase, and that (H3) youth restraints would decrease more rapidly 

over time.  

Study 2 Method 

Procedure 

 This study evaluated pragmatic data from a CBT Implementation Project as part of an 

academic-community partnership. The setting of the implementation was an RTF, Wolverine 

Human Services (WHS). The project spanned five years and was encompassed in five 

implementation phases: Exploration, Preparation, Implementation Phase 1, Implementation 

Phase 2, and Sustainment, guided by the EPIS Framework (See Figures 1-2). Each 

implementation phase used different implementation strategies (See Tables 1-3).  

Adaptation of CBT 
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 Six core CBT skills were identified: (1) Active listening, (2) ITCH (i.e., problem 

solving), (3) SPEED Maps (i.e., mood identification and intervention mapping), (4) CAPES (i.e., 

activity scheduling), (5) TIP (i.e., distress tolerance), and (6) CBT Chat Forms (i.e., cognitive 

restructuring). Staff were trained on how to use these six skills with youth at WHS and therapists 

were encouraged to use the skills during their individual therapy sessions with youth. See Table 

4 for details about the core skills.  

Participants 

Participants of this study were youth (n = 1134) that resided at WHS and attended at least 

one therapy appointment since the implementation of progress monitoring using the Brief 

Problems Checklist (BPC) and Top Problems Assessment (TPA) (i.e., from March 2015 to June 

2018). Only a sub-sample (n = 372) of these youth provided demographic data which was used 

to evaluate covariates (i.e., age, sex, referral source, race, site, and length of stay) based on the 

availability of data provided by WHS.  

Measures 

See Table 5 for an overview of measures and assessment intervals.  

Demographic information (youth). Youth demographics were collected by WHS staff 

and extracted from their health records and include age, race/ethnicity, gender, referral source, 

and length of stay. 

Brief Problems Checklist (BPC; Chorpita et al., 2010). The BPC is a 12-item self-

report measure that assesses youth’s internalizing and externalizing symptoms, as well as total 

symptomatology. The BPC is administered by therapists and each youth rates each item as 0 

“Not true”, 1 “Somewhat true”, and 2 “Very true”. Each subscale ranges from 0-12, and the total 

score ranges from 0-24, with higher scores indicating increased symptom levels. Scores for the 
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total score and two subscales were summed to get scores for each clinical session. Example items 

include “I worry a lot” and “I threaten to hurt people”. The BPC has strong psychometric 

evidence (e.g., internal consistency, test-retest reliability) and is able to predict symptom change 

across treatment. In this study, the BPC was measured on a weekly basis at the beginning of each 

therapy session, starting in March 2015 when progress monitoring was introduced.  

Top Problems Assessment (TPA; Weisz et al., 2011). The TPA is an individualized 3-

item measure administered by therapists at the beginning of each session that allows the youth to 

identify the three most pressing problems before the start of treatment. After identifying the top 

three problems, youth can rate the severity on a scale from 0 (“not at all”) to 10 (“very, very 

much”), with higher scores indicating that it is more of a problem. Scores for the total scale are 

averaged for each clinical session Therapists are encouraged to indicate the frequency, duration, 

intensity, and impairment (FIDI) for each problem. The TPA has sound psychometric evidence 

(e.g., test-retest reliability, sensitivity to change).  

Performance and quality indicators (PQI). The PQI is aggregate administrative data 

that was collected by WHS on a quarterly basis for accreditation purposes. Quarterly sums for 

each site were presented to the research staff for each indicator. This study used the following 

PQI data: number of physical restraints, number of youths restrained, number of incidents where 

youth posed a threat to self or others, and number of staff injuries. A higher number in each of 

these variables indicates higher frequency of these indicators. Physical restraints are defined as a 

holding technique used by one or multiple staff that involve the use of physical force to restrict 

movement of a youth (Pollastri, Lieberman, Boldt, & Ablon, 2016). Restraints at WHS have 

typically been used to control violent or disruptive youth behaviors.  

Time. Session number was used as the indicator of time.    
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Implementation phase. This study was encompassed by three implementation phases: 

Implementation Phase 1, Implementation Phase 2, and Sustainment. Phase was treated as a 

categorical variable, with Implementation Phase 1 serving as the reference category.  

Covariates. The following demographic information was used as covariates in a sub-

sample of youth (n = 372): age at baseline in years, length of stay in days, race (white, 

nonwhite), sex (male, female), referral source (juvenile justice, non-juvenile justice), and site 

(secure, non-secure).  

Data screening and missing data 

Variables were evaluated for missing data, distributions, and extreme values by use of 

descriptive statistics and plots. Missing values for outcomes and covariates were low (5%), 

therefore no imputation method was required as suggested by the literature (Schafer, 1999).  

Analytic plan 

Descriptive statistics (e.g., means, range) were calculated using SPSS version 25 (IBM 

Corp., 2017). Longitudinal mixed-effects models were used to examine the relationship between 

clinical outcomes (e.g., symptomatology) and time, as measured by session number and 

implementation phase. Clinical outcomes were regressed on an effect of time (session number). 

To compare the trend by implementation phase intervals, the interaction between phase and time 

was included in the model. In addition, separate models were run with a sub-sample to evaluate 

youth covariates thought to be related to youth symptomatology and severity of problems (i.e., 

age, sex, race, length of stay, site, and referral source) as main effects. Analyses were conducted 

using PROC MIXED in SAS 9.4 (SAS Institute, 2017). 

A separate model was used for each of the clinical outcomes (i.e., BPC total, BPC 

internalizing, BPC externalizing, and TPA total) and each followed the steps detailed next. First, 
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a null or unconditional model was fit, which provided an estimate of variance (within and 

between) and allowed the calculation of the intraclass correlation coefficient that determined the 

usefulness of the analytic approach. In the second model, a fixed effect of time was added to 

evaluate the change of the clinical outcome by time. The third model added a random effect of 

time to assess if the clinical outcome rate of change varies between subjects. A fourth model 

explored an interaction effect between time and phase, which allowed to test the primary 

hypotheses of the study.  

Next, models incorporating covariates (e.g., gender) were estimated with the sub-sample 

after the best-fitting model for the full sample was re-run to see if effects were replicated. Fit 

statistics were used to compare models, including log likelihood, AIC, BIC, and AICC with the 

criteria being that a smaller value indicates a better fitting model. Assumptions of the models 

(i.e., normal distribution of residuals and equal variance of residuals) were evaluated using 

residual plots of studentized residuals. 

A simple regression model was used to evaluate the relationship of time (i.e., quarter) and 

the PQI outcomes of interest. The Shapiro-Wilk test was used to determine normality for the 

dependent variables. Correlations were used to determine the relationship between variables and 

the adequacy of including independent variables (i.e., time, phase, and their interaction) in the 

model. Residuals were plotted to evaluate for normality. SPSS version 25 was used to run these 

analysis (IBM Corp., 2017).  

Study 2 Results 

Participants 

 There were 1134 youth included in this study. The average number of sessions for these 

youth was 16.97 (SD = 13.15). A total of 536 (47.3%) youth were part of the Implementation 
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Phase 1, 438 were part of Implementation Phase 2 (38.6%), and 160 of the Sustainment Phase 

(14.1%).  

Demographic information was only available for a sub-sample of youth (N = 372). The 

sub-sample was predominantly male (66.7%), and Caucasian (46.2%). The site with more youth 

was WSTC-Secure (37.4%) and most youth were referred to WHS through the juvenile justice 

system (86.0%). The average age at baseline for youth was 15.94 (SD = 1.30) with an average 

length of stay of 262 days (SD = 127.79) and an average of 22 therapy sessions (SD = 14.34). 

Table 14 provides more demographic information for youth.  

 

Table 14. Descriptive statistics for youth  

Variable Frequency Percent 

Site   

     PWLC 

     VH 

     WGRC 

     WSTC 

     Missing 

92 

65 

71 

139 

5 

24.7 

17.5 

19.1 

37.4 

1.3 

Race 

     African American 

     Arabic 

     Bi-racial 

     Caucasian 

     Hispanic 

     Native American      

 

144 

3 

33 

172 

11 

9 

 

38.7 

0.8 

8.9 

46.2 

3.0 

2.4 

Sex 

     Female 

     Male 

 

124 

248 

 

33.3 

66.7 

Referral source 

     Juvenile Justice 

     Non-juvenile justice 

 

326 

46 

 

87.63 

12.37 

Note. PWLC, VH, WGRC = non-secure sites; WSTC = secure site.  
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Data Description – BPC and TPA 

 Descriptive statistics were run for the BPC and the TPA. For the BPC, the total score and 

its subscales (i.e., internalizing and externalizing symptoms) were explored across the three 

implementation phases that were part of this study: Implementation Phase 1, Implementation Phase 

2, and Sustainment Phase. Mean, standard deviation, and youth N for each scale at each phase over 

time are detailed in Table 15. Weisz et al., (2012) provides the norms from a youth outpatient 

clinical sample: BPC total score (M = 5.68, SD = 4.14), BPC internalizing score (M = 2.79, SD = 

2.62), BPC externalizing score (M = 2.90, SD = 2.40), and TPA total score (M = 4.96, SD = 2.96).  
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Table 15. Descriptive statistics for the BPC and TPA by phase over time 

 

 

Note. BPCtot = Brief Problems Checklist total score; BPCint = Brief Problems Checklist 

internalizing subscale, BPCext = Brief Problems Checklist externalizing subscale; TPA = Top 

Problems Assessment; * = statistically significantly different from Implementation Phase 2; ^ = 

statistically significantly different from the Sustainment Phase 
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Data Description - PQI 

Descriptive analyses were also run for the PQI data. Table 16 provides the total frequency 

of number of restraints, number of clients restrained, number of client incidents, and number of 

staff injuries at WHS over each quarter.  

 

Table 16. PQI data by quarter and phase 

Quarter Phase Restraints 

Clients 

restrained 

Client 

incidents 

Staff 

injuries 

1 1 219 82 17 14 

2 1 206 75 9 10 

3 1 127 59 6 9 

4 1 234 73 10 6 

5 1 353 81 7 16 

6 1 324 88 6 6 

7 2 408 98 43 9 

8 2 423 127 44 13 

9 2 262 88 21 15 

10 3 298 89 37 6 

11 3 292 76 27 10 

12 3 310 92 36 15 

13 3 318 94 50 15 

14 4 376 104 64 12 

15 4 317 105 92 10 

16 4 309 98 39 6 

17 4 269 76 35 10 

18 4 331 96 45 9 

19 4 530 107 71 15 

20 4 332 99 59 11 

21 5 261 93 35 17 

 

 Correlations among PQI outcomes of interest were explored and assessed for 

multicollinearity (see Table 17). There were statistically significant results for the following 

relationships: quarter and phase, quarter and number of clients restrained, quarter and incidents, 

phase and clients restrained, phase and incidents, total restraints and clients retained, total restraints 

and incidents, and number of clients restrained and incidents.   
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Table 17. Correlation of PQI variables 

 Quarter Phase Total 

restraints 

Clients 

restrained 

Incidents Staff 

injuries 

Quarter 1 0.97** 0.43 0.47* 0.71** 0.19 

Phase  1 0.35 0.46* 0.76** 0.15 

Total restraints   1 .79** 0.60** 0.22 

Clients restrained    1 0.72** 0.23 

Incidents     1 .15 

Staff injuries      1 

Note. ** = p < 0.01; * < 0.05.  

 

Linear Mixed Models – BPC and TPA data 

 Need for multilevel modeling. Exploratory analyses were conducted to understand the 

relationship between the outcomes of interest and time to see whether the relationship varied 

between youth. Figure 5 details the overall relationships of BPC, BPC internalizing, BPC 

externalizing, and TPA with time. The blue line indicates that each outcome of interest decreases 

over time (i.e., as treatment progresses). However, Figure 6 presents the complexity of this linear 

relationship between outcomes and time, as youth have various intercepts and slopes across youth 

when graphed individually. These visualizations of the data suggest that a multilevel approach 

should be attempted. 
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Figure 5. Average relationship between outcomes and time  
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Figure 6. Person-linear relationship between outcomes and time 

 

In addition, the intraclass correlation (ICC) for each outcome was calculated in order to 

determine the appropriateness of multilevel modeling. The within-individual and between-

individual variance from an unconditional model (i.e., no predictors) was used to calculate the 

ICC. The ICC was calculated as the ratio of between variance by total variance and then multiplied 

by 100. The ICC for the BPC total score was 59.93%, BPC internalizing was 61.02%, and TPA 

was 50.69%, which is the amount of variance accounted for by between-individual variance. Given 

that the ICC were high, it was deemed that a multilevel approach was indeed warranted for this 

data.   
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Model results – BPC total. Table 18 presents the model results for the BPC total score. 

Model set 1 was the null model, which produced a statistically significant fixed effect of the 

intercept. That is, the average value of the BPC total was 6.38. Model set 2 added a fixed effect of 

time (i.e., session) which produced a statistically significant fixed effect of the intercept, meaning 

that the average score of the BPC total at the beginning of treatment (time = 0) was 7.33, which is 

above clinical levels. In addition, the fixed effect for time was statistically significant such that for 

every unit increase in time, BPC total scores decreased by 0.14 points, revealing improvements in 

overall symptomatology after each session. Model set 3 added a random effect of time. Results 

indicate a statistically significant fixed effect of the intercept, meaning that at the beginning of 

treatment, the average score for BPC total was 7.60, and for every unit increase in time, BPC total 

scores decreased by 0.21 points. All random effects were statistically significant indicating that 

there was variation in both the intercept (i.e., baseline BPC total values) and the slope (i.e., 

trajectory of change), in addition to having a negative intercept-slope covariance (-0.47). The 

negative intercept-slope covariance indicates that individuals with lower intercepts have steeper 

slopes and individuals with higher intercepts have shallow slopes.  

Model set 4 was a model that incorporated the implementation phases as predictors of the 

BPC total. The fixed effect of the intercept was statistically significant, therefore the average value 

for the BPC total was 7.39. Moreover, the fixed effect of time was statistically significant, and for 

every unit increase of time, BPC total declined by 0.23 points. The effect of phase and the 

interaction between time and phase were not statistically significant. Model set 5 added number of 

sessions as a covariate given the variation in frequency between youth. The fixed effect of the 

intercept was statistically significant, producing an average value of 8.12 for the BPC total. For 

every unit increase in time, BPC total declined by 0.24 points. The effect of phase and the 
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interaction between time and phase were not statistically significant. The effect of number of 

sessions was statistically significant, indicating that for every unit increase in number of sessions, 

the BPC total increased by 0.05 points. Regarding model fit, lower indices (i.e., AIC, AICC, and 

BIC) offered better fit, therefore Model set 5 seems to be the best fit for the data.  

Demographic information was available for a sub-sample (n = 372) of the youth. Therefore, 

models were re-run with the following covariates: age, length of stay, race, sex, referral source, 

and site that were matched to the outcomes. Table 19 provides information on the BPC total models 

with covariates. Model set 1 reproduced Model set 5 from the original analysis. The effects and 

direction of effects remained the same. Model set 2 included the youth covariates, which indicated 

that both age and sex were statistically significant covariates. Specifically, for every unit increase 

of age, BPC total decreased by 0.47 points. In addition, being male, as compared to female, reduced 

BPC total scores by 1.71 points. Model set 3 reproduced Model 2 with parsimony (i.e., removed 

non-statistically significant covariates) which reflected a better model fit. 

 

Table 18. Model results for BPC total 

Parameter Model set 1 Model set 2 Model set 3 Model set 4 Model set 5 

Model 

Description 

Unconditional Fixed Time Random 

Time 

Fixed Phase Number of 

Sessions 

Fixed Effects 

Intercept 6.38* (0.13) 7.33* (0.13) 7.60* (0.14) 7.39* (0.23) 8.12* (0.25) 

Session  -0.14* (0.00) -0.21* (0.01) -0.23* (0.01) -0.24* (0.01) 

Phase 1    0.70 (0.31) 0.49 (0.31) 

Phase 2    0.32 (0.44) -0.05 (0.44) 

Session 

*Phase 1 

   0.03 (0.02) 0.03 (0.02) 

Session 

*Phase 2 

   0.02 (0.03) 0.02 (0.03) 

Number of 

sessions 

    0.05* (0.01) 

Random Effects 

Level 1      
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     Residual 11.26* (0.14) 10.13* (0.12) 8.59* (0.11) 8.59* (0.11) 8.60* (0.11) 

Level 2      

     Intercept 16.84* (0.78) 16.85* (0.78) 20.78* (0.98) 20.71* (0.97) 20.83* (0.99) 

     Time   0.05* (0.00) 0.05* (0.00) 0.05* (0.00) 

     Intercept/ 

time 

  -0.47* (0.05) -0.48* (0.05) -0.52* (0.05) 

Model Fit 

-2Log  80602.7 79154.3 77914.7 77911.2 77890.0 

AIC 80606.7 79158.3 77922.7 77919.2 77898.0 

AICC 80606.7 79158.3 77922.7 77919.2 77898.0 

BIC 80616.7 79168.4 77942.8 77939.3 77918.1 

 

Note. Phase 0 = Implementation 1 (reference); Phase 1 = Implementation 2; Phase 2 = 

Sustainment; AIC = Akaike Information Criterion; AICC = AIC Corrected; BIC = Bayesian 

Information Criteria. Standard errors are in parenthesis. * p < 0.05 

 

 

Table 19. Model results for BPC total with covariates 

Parameter Model set 1 Model set 2 Model set 3 

 Baseline Covariates Parsimonious 

Fixed Effects 

Intercept 8.10* (0.98) 8.68* (1.05) 9.36* (0.99) 

Session -0.11* (0.07) -0.11* (0.07) -0.12* (0.07) 

Phase 1 0.51 (1.05) 0.49 (1.02) 1.02 (1.02) 

Phase 2 -0.97 (1.38) -0.77 (1.35) -0.98 (1.34) 

Session*Phase 1 -0.10 (0.07) -0.10 (0.07) -0.09 (0.07) 

Session*Phase 2 -0.09 (0.09) -0.08 (0.09) -0.07 (0.09) 

Number of sessions 0.07* (0.02) 0.05* (0.02) 0.06* (0.02) 

Age  -0.47* (0.17) -0.40* (0.17) 

Length of stay  0.00 (0.00)  

Race   0.13 (0.43)  

Sex  -1.71* (0.45) -1.85* (0.45) 

Referral source  1.14 (0.63)  

Site  0.57 (0.47)  

Random Effects 

Level 1    

     Residual 9.48* (0.19 9.47* (0.19) 9.47* (0.19) 

Level 2    

     Intercept 19.95* (1.77) 18.59* (1.69) 18.36* (1.65) 

     Time 0.04* (0.01) 0.04* (0.01) 0.04* (0.01) 

     Intercept/time -0.57* (0.08) -0.55* (0.08) -0.54* (0.08) 

Model Fit 

-2Log  28667.4 28648.7 28646.4 

AIC 28675.4 28657.7 28654.4 

AICC 28675.4 28567.7 28654.4 
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BIC 28690.5 28672.8 28669.5 

Note. Phase 0 = Implementation 1 (reference); Phase 1 = Implementation 2; Phase 2 = 

Sustainment; AIC = Akaike Information Criterion; AICC = AIC Corrected; BIC = Bayesian 

Information Criteria. Standard errors are in parenthesis. * p < 0.05 

   

Model results – BPC internalizing. Table 20 contains information about the model results 

for the BPC internalizing subscale. Model set 1 was the null model, which produced a statistically 

significant fixed effect of the intercept. In Model set 2 a fixed effect of time was added. The fixed 

effect of the intercept was statistically significant, meaning that the average score for the BPC 

internalizing at the beginning of treatment was 3.68, which is above clinical levels. In addition, 

the fixed effect of time was statistically significant, the BPC internalizing score reduced by 0.07 

points for every unit increase in time. In Model set 3 a random effect of time was added. Given 

that the fixed effect for time was statistically significant, the BPC internalizing reduced by 0.10 

points for every unit increase in time. The random effects in this model were statistically significant 

and the intercept-slope covariance was negative.  

Model set 4 incorporates the implementation stages as predictors of BPC internalizing. The 

fixed effect of the intercept was statistically significant. The fixed effect of time was also 

statistically significant, meaning that for every unit increase in time, BPC internalizing decreased 

by 0.10 points. Both implementation phases and the interaction between phase and time were non-

statistically significant. In Model set 5, number of sessions is added as a covariate. The fixed effect 

of intercept was statistically significant. The fixed effect of time was statistically significant, and 

for every unit increase in time, BPC internalizing decreased 0.11 points. Phase and the interaction 

between phase and time were not statistically significant. The effect of number of sessions was 

statistically significant, indicating that the BPC internalizing increased 0.3 points for every 
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additional session. Model set 5 had the lowest values for the AIC, AICC, and BIC, indicating better 

fit across all models.  

All BPC internalizing models were re-run to account for youth covariates in a sub-sample 

of youth (n = 372). Table 21 provides information for these models. Model set 1 reproduced results 

from model set 5 in the original analysis (i.e., statistically significant decrease in BPC internalizing 

for every unit in time and increase of BPC internalizing for every unit increase in number of 

sessions).  Model set 2 found that males, as compared to females, experienced 1.82 points less in 

BPC internalizing symptoms. In addition, youth referred from the juvenile justice system, in 

comparison to those not referred to by the juvenile justice system, experienced 1.01 points more 

in BPC internalizing symptoms. Model set 3 is a more parsimonious version of Model set 2 that 

only includes the statistically significant covariates (i.e., sex and referral source).   

 

Table 20. Model results for BPC internalizing 

Parameter Model set 1 Model set 2 Model set 3 Model set 4 Model set 5 

Model 

Description 

Unconditional Fixed Time Random 

Time 

Fixed time Number of 

sessions 

Fixed Effects 

Intercept 3.23* (0.98) 3.68* (0.08) 3.81* (0.09) 3.71* (0.13) 4.14* (0.15) 

Session  -0.07* (0.00) -0.10* (0.01) -0.10* (0.01) -0.11* (0.01) 

Phase 1    0.33 (0.19) 0.21 (0.19) 

Phase 2    -0.23 (0.27) -0.08 (0.27) 

Session 

*Phase 1 

   0.00 (0.01) 0.00 (0.01) 

Session 

*Phase 2 

   -0.01 (0.02) -0.01 (0.02) 

Number of 

sessions 

    0.03* (0.01) 

Random Effects 

Level 1      

     Residual 4.05* (0.05) 3.79* (0.05) 3.25* (0.04) 3.25* (0.04) 3.25* (0.04) 

Level 2      

     Intercept 6.34* (0.29) 6.40* (0.30) 8.18* (0.38) 9.16* (0.38) 8.18* (0.38) 

     Time   0.02* (0.00) 0.02* (0.00) 0.02* (0.04) 



 58 

     Intercept/ 

time 

  -0.19* (0.02) -0.19* (0.02) -0.20* (0.02) 

Model Fit 

-2Log  65619.2 64707.3 63557.4 63563.9 63546.2 

AIC 65623.2 64711.3 63565.4 63571.9 63554.2 

AICC 65623.2 64711.3 63565.4 63571.9 63554.3 

BIC 65633.3 64721.3 63585.5 63592.0 63574.4 

Note. Phase 0 = Implementation 1 (reference); Phase 1 = Implementation 2; Phase 2 = 

Sustainment; AIC = Akaike Information Criterion; AICC = AIC Corrected; BIC = Bayesian 

Information Criteria. Standard errors are in parenthesis. * p < 0.05 

 

Table 21. Model results for BPC internalizing with covariates 

Parameter Model set 1 Model set 2 Model set 3 

 Baseline Covariates Parsimonious 

Fixed Effects 

Intercept 4.69* (0.63) 5.79* (0.65) 5.55* (0.63) 

Session -0.07* (0.04) -0.08* (0.04) -0.08* (0.04) 

Phase 1 -0.18 (0.67) -0.13 (0.64) -0.04 (0.64) 

Phase 2 -1.33 (0.89) -0.95 (0.85) -0.84 (0.85) 

Session*Phase 1 -0.03 (0.04) -0.03 (0.04) -0.03 (0.04) 

Session*Phase 2 -0.02 (0.05) -0.01 (0.05) -0.01 (0.05) 

Number of sessions 0.04* (0.01) 0.04* (0.01) 0.04* (0.01) 

Age  -0.15 (0.11)  

Length of stay  -0.00 (0.00)  

Race  -0.25 (0.26)  

Sex  -1.82* (0.28) -1.83* (0.27) 

Referral source  1.01* (0.39) 0.95* (0.38) 

Site  -0.16 (0.29)  

Random Effects 

Level 1    

     Residual 3.56* (0.07) 3.56* (0.07) 3.56* (0.07) 

Level 2    

     Intercept 8.45* (0.74) 7.38* (0.66) 7.49* (0.66) 

     Time 0.01* (0.00) 0.01* (0.00) 0.01* (0.00) 

     Intercept/time -0.22* (0.03) -0.21* (0.03) -0.22* (0.03) 

Model Fit 

-2Log  23443.1 23404.2 23292.2 

AIC 23451.1 23412.2 23400.2 

AICC 23451.1 23412.2 23400.2 

BIC 23466.2 23427.3 23415.3 

Note. Phase 0 = Implementation 1 (reference); Phase 1 = Implementation 2; Phase 2 = 

Sustainment; AIC = Akaike Information Criterion; AICC = AIC Corrected; BIC = Bayesian 

Information Criteria. Standard errors are in parenthesis. * p < 0.05 
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Model results – BPC externalizing. Table 22 presents information about the model 

results for the BPC externalizing subscale. Model set 1 produced the null model. The fixed effect 

of the intercept was statistically significant, meaning that the average value of BPC externalizing 

was 3.15. Next, Model set 2 added the fixed effect of time, which was statistically significant. 

The average BPC externalizing value for youth at the beginning of treatment was 3.64, which 

was above clinical norms. In addition, the fixed effect of time was statistically significant, 

meaning that BPC externalizing decreased by 0.07 points after every session. In Model set 3, the 

random effect of time was included. The fixed effect of the intercept was statistically significant, 

and the fixed effect of time was also statistically significant, meaning that for every unit increase 

in time, BPC externalizing decreased 0.11 points. All random effects were statistically 

significant with the intercept-slope covariance being negative.  

Model set 4 added the effect of phase and the interaction between phase and time. The 

fixed effect of the intercept was statistically significant. The fixed effect of time was also 

statistically significant, meaning that for each unit increase in time, BPC externalizing decreased 

by 0.13 points. The fixed effect of phase was statistically significant. Specifically, youth at WHS 

during the Implementation Phase 2 had 0.35 points more on the BPC externalizing compared to 

those in the Implementation Phase 1. In addition, the interaction effect between time and phase 

was statistically significant. In particular, the slope was shallower by 0.3 points for youth at 

WHS during the Implementation Phase 2, as compared to Implementation Phase 1. Figure 7 

presents a visual of the interaction effect. Model set 5 adds the effect of number of sessions. The 

fixed effect of the intercept was statistically significant. The fixed effect of time was also 

statistically significant. The fixed effect of phase was no longer statistically significant, yet the 

interaction effect between time and phase remained. In addition, for every additional session, 



 60 

youth had 0.2 more points in the BPC externalizing. The fit statistics for Model set 5 reproduce 

the lowest values for the AIC, AICC, and BIC, indicating that this model was the best fit for the 

data.  

The models were re-run with a sub-sample (n = 372) to account for covariates and results 

can be found on Table 23. Not all findings were replicated in this sub-sample, compared to the 

full sample, as the phase and interaction effects were not statistically significant. However, the 

effect of time and number of sessions remained in the same direction as in the full sample. In 

Model set 2, two covariates were statistically significant. In specific, for one unit increase in age, 

youth experienced 0.33 less points in the BPC externalizing. In addition, youth at secure sites, 

compared to non-secure sites, had elevated BPC externalizing scores. Model set 3 presents a 

parsimonious model in which non-statistically significant covariates were removed.  

 

Table 22. Model results for BPC externalizing 

Parameter Model set 1 Model set 2 Model set 3 Model set 4 Model set 5 

Model 

Description 

Unconditional Fixed Time Random 

Time 

Fixed time Number of 

sessions 

Fixed Effects 

  

Intercept 3.15* (0.07) 3.64* (0.07) 3.79* (0.08) 3.61* (0.12) 4.00* (0.14) 

Session  -0.07* (0.00) -0.11* (0.01) -0.13* (0.01) -0.13* (0.01) 

Phase 1    0.35* (0.17) 0.26 (0.17) 

Phase 2    -0.09 (0.24) 0.03 (0.90) 

Session 

*Phase 1 

   0.03* (0.01) 0.03* (0.01) 

Session 

*Phase 2 

   0.03 (0.02) 0.03 (0.02) 

Number of 

sessions 

    0.02* (0.01) 

 Random Effects 

Level 1      

     Residual 3.69* (0.04) 3.39* (0.04) 2.90* (0.04) 2.89* (0.04) 2.90* (0.04) 

Level 2      

     Intercept 5.13* (0.24) 5.07* (0.24) 6.26* (0.30) 6.26* (0.30) 6.29* (0.30) 
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     Time   0.02* (0.00) 0.02* (0.00) 0.02* (0.00) 

     Intercept/ 

time 

  -0.15* (0.02) -0.15* (0.02) -0.16* (0.02) 

Model Fit 

-2Log  64567.5 63377.2 62222.7 62220.4 62210.2 

AIC 64571.5 63381.2 62230.7 62228.4 62218.2 

AICC 64571.5 63381.2 62230.7 62228.4 62218.2 

BIC 64581.6 63391.2 62250.9 62248.5 62238.3 

Note. Phase 0 = Implementation 1 (reference); Phase 1 = Implementation 2; Phase 2 = 

Sustainment; AIC = Akaike Information Criterion; AICC = AIC Corrected; BIC = Bayesian 

Information Criteria. Standard errors are in parenthesis. * p < 0.05 

 

Table 23. Model results for BPC externalizing with covariates 

Parameter Model set 1 Model set 2 Model set 3 

 Baseline Covariates Parsimonious 

Fixed Effects 

Intercept 3.43* (0.56) 2.84* (0.60) 3.15* (0.56) 

Session -0.04* (0.04) -0.03* (0.04) -0.04* (0.04) 

Phase 1 0.67 (0.60) 0.62 (0.59) 0.58 (0.04) 

Phase 2 0.35 (0.79) 0.19 (0.78) 0.24 (0.77) 

Session*Phase 1 -0.07 (0.04) -0.07 (0.04) -0.07 (0.04) 

Session*Phase 2 -0.07 (0.05) -0.06 (0.05) -0.06 (0.05) 

Number of sessions 0.03* (0.01) 0.02 (0.01) 0.02* (0.01) 

Age  -0.33* (0.10) -0.33* (0.10) 

Length of stay  0.00 (0.00)  

Race  0.43 (0.25)  

Sex  0.14 (0.26)  

Referral  0.17 (0.37)  

Site  0.77* (0.27) 0.84* (0.25) 

Random Effects 

Level 1    

     Residual 3.21* (0.07) 3.21* (0.07) 3.21* (0.07) 

Level 2    

     Intercept 6.48* (0.58) 6.09* (0.56) 6.03* (0.55) 

     Time 0.02* (0.00) 0.02* (0.00) 0.02* (0.00) 

     Intercept/time -0.19* (0.03) -0.18* (0.03) -0.18* (0.03) 

Model Fit 

-2Log  23057.4 23052.1 23042.5 

AIC 23065.4 23060.1 23050.5 

AICC 23065.4 23060.1 23050.5 

BIC 23080.5 23075.2 23065.6 

 Note. Phase 0 = Implementation 1 (reference); Phase 1 = Implementation 2; Phase 2 = 

Sustainment; AIC = Akaike Information Criterion; AICC = AIC Corrected; BIC = Bayesian 

Information Criteria. Standard errors are in parenthesis. * p < 0.05 
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Figure 7. Interaction effects for the BPC externalizing and TPA total  

 

 Model results – TPA total. Table 24 contains the results for the models for the TPA total. 

Model set 1 is the null model. The fixed effect of the intercept was statistically significant, and it 

reported the average value of the TPA total score, 4.23. In Model set 2, the fixed effect of time 

was added, indicating that the average for the TPA total at the beginning of treatment was 4.67, 

slightly under clinical levels. The fixed effect of time was statistically significant and for every 

unit increase in time, the TPA decreased by 0.08 points. In Model set 3, the random effect of time 

was included. The fixed effect of the intercept was statistically significant. The fixed effect of time 

was also statistically significant. The random effect of time and of the intercept were statistically 

significant, while the intercept-slope covariance was negative.  

In Model set 4, the fixed effect of phase and the interaction between phase and time were 

added. The fixed effect of the intercept was statistically significant. The fixed effect of time was 

also statistically significant, indicating that the TPA scores decreased by 0.15 points for every unit 

increase in time.  In addition, the fixed effect of phase was statistically significant. That is, 

compared to Implementation Phase 1, youth at WHS during the Implementation Phase 2 had 0.44 

higher points on the TPA total score. In addition, the interaction effect between time and phase 
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was statistically significant. Specifically, the slope was 0.04 points shallower for youth at WHS 

during Implementation Phase 2 versus Implementation Phase 1 (see Figure 7). Lastly, in Model 

set 5 the effect of number of sessions was added as a covariate. The fixed effect of the intercept, 

fixed effect of time, phase, interaction, and random effects were statistically significant. The model 

fit statistics revealed that Model set 5 is likely the best fit due to the AIC, AICC, and BIC being 

the lowest.  

 Models were re-run in a sub-sample (n = 372) to the evaluate the effect of youth covariates 

(see Table 25). The findings mirrored those of the full sample. In addition, referral source was 

found to be statistically significant. That is, those youth not referred by juvenile justice, compared 

to those referred by juvenile justice, had 0.92 more points in their TPA total score. Model set 3 is 

a more parsimonious model (i.e., removed non-statistically significant covariates) with slightly 

better model fit.  

 

Table 24. Model results for TPA total 

Parameter Model set 1 Model set 2 Model set 3 Model set 4 Model set 5 

Model 

Description 

Unconditional Fixed Time Random 

Time 

Fixed time Number of 

sessions 

Fixed Effects 

Intercept 4.23* (0.06) 4.67* (0.07) 5.00* (0.07) 4.86* (0.10) 5.11* (0.12) 

Session  -0.08* (0.00) -0.13* (0.01) -0.15* (0.01) -0.16* (0.01) 

Phase 1    0.44* (0.15) 0.36* (0.16) 

Phase 2    -0.13 (0.21) -0.04 (0.22) 

Session 

*Phase 1 

   0.04* (0.01) 0.04* (0.01) 

Session 

*Phase 2 

   0.00 (0.02) 0.00 (0.02) 

Number of 

sessions 

    0.02* (0.00) 

Random Effects 

Level 1      

     Residual 3.84* (0.05) 3.50* (0.04) 2.97* (0.04) 2.96* (0.04) 2.97* (0.04) 

Level 2      
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     Intercept 3.92* (0.19) 3.93* (0.19) 4.73* (0.24) 4.69* (0.24) 4.80* (0.25) 

     Time   0.02* (0.00) 0.02* (0.00) 0.02* (0.00) 

     Intercept/ 

time 

  -0.11* (0.02) -0.12* (0.02) -0.13* (0.02) 

Model Fit 

-2Log  62606.0 61406.8 60229.9 60208.7 60204.9 

AIC 62610.0 61410.8 60237.9 60216.7 60212.9 

AICC 62610.0 61410.8 60237.9 60216.7 60212.9 

BIC 62620.0 61420.9 60258.0 60236.8 60233.1 

Note. Phase 0 = Implementation 1 (reference); Phase 1 = Implementation 2; Phase 2 = 

Sustainment; AIC = Akaike Information Criterion; AICC = AIC Corrected; BIC = Bayesian 

Information Criteria. Standard errors are in parenthesis. * p < 0.05 

 

Table 25. Model results for TPA total with covariates 

Parameter Model set 1 Model set 2 Model set 3 

 Baseline Covariates Parsimonious 

Fixed Effects 

Intercept 4.69* (0.46) 4.60* (0.51) 4.47* (0.46) 

Session -0.07* (0.04) -0.07* (0.04) -0.07* (0.04) 

Phase 1 0.58 (0.49) 0.62 (0.49) 0.69 (0.49) 

Phase 2 0.20 (0.64) 0.45 (0.65) 0.39 (0.64) 

Session*Phase 1 -0.03 (0.04) -0.03 (0.04) -0.04 (0.04) 

Session*Phase 2 -0.07 (0.05) -0.07 (0.05) -0.08 (0.05) 

Number of sessions 0.03* (0.01) 0.03* (0.01) 0.03* (0.01) 

Age  -0.11 (0.09)  

Length of stay  -0.00 (0.00)  

Race  0.05 (0.22)  

Sex  -0.30 (0.24)  

Referral source  0.86* (0.33) 0.92* (0.32) 

Site  0.20 (0.25)  

Random Effects 

Level 1    

     Residual 3.04* (0.06) 3.04* (0.06) 3.04* (0.06) 

Level 2    

     Intercept 3.73* (0.37) 3.71* (0.38) 3.76* (0.38) 

     Time 0.01* (0.00) 0.01* (0.00) 0.01* (0.00) 

     Intercept/time -0.08* (0.02) -0.09* (0.02) -0.09* (0.02) 

Model Fit 

-2Log  21259.9 21265.3 21252.5 

AIC 21267.9 21273.3 21260.5 

AICC 21267.9 21273.3 21260.5 

BIC 21283.0 21288.4 21275.6 
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Note. Phase 0 = Implementation 1 (reference); Phase 1 = Implementation 2; Phase 2 = 

Sustainment; AIC = Akaike Information Criterion; AICC = AIC Corrected; BIC = Bayesian 

Information Criteria. Standard errors are in parenthesis. * p < 0.05 

 

Regression – PQI data 

 Simple regression models were fitted to understand the relation between time and PQI 

outcomes. Given the high correlation between quarter and phase, we excluded phase and the 

interaction between quarter and phase in the model. Time (i.e., quarter) was a statistically 

significant predictor of number of clients restrained and youth incidents (see Table 26). For 

number of clients restrained, 22% of the variation can be explained by time. In addition, 50% of 

the variation in number of incidents can be explained by time. Residuals for both were evaluated 

visually by inspecting a normal probabiblity plot and they seemed to follow an approximately 

normal distribution.  

 

Table 26. Simple regression models 

Variable B Standard 

Error 

t-statistic p-value R2 

DV = 

Restraints 

     

Intercept 251.07 33.08 7.59 <.001  

Quarter 5.84 2.83 2.06 0.05 0.18 

DV = Clients 

restrained 

     

Intercept 78.12 6.05 12.91 <.001  

Quarter 1.12 .482 2.33 0.03 0.22 

DV = 

Incidents 

     

Intercept 6.70 7.61 1.32 .39  

Quarter 2.65 0.61 4.37 <.001 0.50 

DV = Staff 

injuries 

     

Intercept 9.97 1.63 6.13 <.001  

Quarter 0.11 0.13 0.82 0.42 0.03 

Note. DV = Dependent Variable 
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Study 2 Discussion 

 The goal of the present study was to evaluate the effect of implementation phases on 

youth clinical outcomes (i.e., symptomatology, severity, and PQI). Results from the study 

suggest that youth symptomatology and severity of symptoms decreased over time. In addition, 

the relationship was moderated by implementation phase for externalizing symptoms and 

severity of top problems (i.e., slope was steeper for Implementation Phase 1 vs. Implementation 

Phase 2), but not for total symptomatology and internalizing symptoms. For total 

symptomatology, age and sex were important covariates with males and older youth portraying 

lower symptoms. Meanwhile, sex and referral source were important for internalizing symptoms 

(i.e., older youth exhibited less symptoms and youth referred from the juvenile justice system 

had higher symptoms), age and site for externalizing symptoms (i.e., older youth had lower 

symptoms and youth at secure sites had higher symptoms), and referral source for severity of 

symptoms (i.e., youth referred by the juvenile justice system had higher symptoms). Although 

the models explored in this study had strong fit statistics and explained some of the variance in 

the random effcts, there are still variance in youth outcomes that is unexplained. Furthermore, 

the number of clients restrained and number of youth incidents increased over time while number 

of restraints and number of staff injuries did not change with time. These findings are not 

supportive of the original hypotheses which stated that each outcome would decrease more 

rapidly after each implementation phase.  

 Findings of this study are consistent with those that describe a decrease of symptoms 

following CBT for both internalizing and externalizing symptomatology (Zhou et al., 2015). 

These findings are encouraging because there is concern about CBT’s applicability for high 

severity comorbid cases in complex settings. Therefore, this study provides initial support for 
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transdiagnotic and team-based CBT effectiveness at a youth RTF. However, given that there was 

no comparison group and fidelity measurment was not added until Implementation Phase 2, it 

could be that there was no CBT integrated into the setting yet. An alternative explanation could 

be that progress monitoring, instead of CBT, served as the intervention that led to symptom 

simprovements or that their previous treatment as usual was efficacious to begin with (Scott & 

Lewis, 2015).  

 Although youth clinical symptoms (i.e., the BPC and TPA) decreased over time, 

implementation phases did not moderate the effect found for BPC total score and BPC 

internalizing. Additionally, the growth rate for Implementation Phase 1 was more steep than for 

Implementation Phase 2 for BPC externalizing and severity of top problems. This could mean 

that staff use of CBT skills could be drifting after the first Implementation Phase. To our 

knowledge, there is no study that evaluates the moderation effect of implementation phases on 

clinical outcomes, thus, we are unable to compare these findings to the current literature. There 

are a few factors that could have influenced these results. First, early implementation could have 

produced better growth rates given the recency of the training, gained knowledge, and increased 

support (Wiltsey Stirman et al., 2012). In addition, implementation phases were not equal in 

length (i.e., Exploration = 9 months, Preparation = 8 months; Implementation 1 = 13 months; 

Implementation 2 = 18 months, Sustainment = 11 months) and they could have been demarcated 

incorrectly (e.g., Implementation 2 started with the introduction of the endorsement system), 

which could potentially impact the moderation effect. Longer phases might present difficulties 

due to allowing more time for potential drift of skills, for example. 

 Age, gender, site, and referral source seemed to be important predictors for the clinical 

outcomes. The findings regarding referral systems seem to be consistent with literature 
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suggesting that juvenile justice youth experience higher levels of mental health problems than 

their counterparts (Adolescence, 2011; Schufelt & Cocozza, 2006). Age and gender have also 

been associated with anxiety and depressive disorders (i.e., internalzing symptoms), although a 

meta-analysis found no relationship (Nilsen, Eisemann, & Kvernmo, 2013). Given that youth at 

RTFs are primarily older males, these findings are encouraging (Hockengerry et al., 2016).   

 The number of clients restrained and youth incidents, on average, increased over time. 

This finding is surprising given the strong focus of the CBT implementation project on designing 

the adaptation of CBT to address crisis situations that would otherwise result in restraints or 

incidents. Specifically, principles of behaviorism, SPEED maps, and TIP were designed to 

prevent or be used in these scenarios (e.g., use of reinforcement instead of punishment, use of 

TIP for high levels of distress). In addition, previous listerature found that number of restraints 

decreased after implementing an intervention, although it was not CBT (Pollastri et al., 2016). 

There are some contextual factors that could help explain this finding. For example, WHS had 

recently added programs prior to CBT implementation, including expansion of services for girls, 

which led to a higher number of clients residing at WHS. The PQI data did not account for 

changes in the population (i.e., there is no report of how many youth resided at WHS during each 

quarter) and could help explain the increased number of clients restrained and number of 

incidents of youth injuries. Another alternative explanation is that operations staff continued to 

be trained in use of restraints. Therefore, it might be that they needed more implementation 

support to use CBT skills instead of restraints.  

 Even though this study adds to the literature, more research is needed to understand the 

effect of CBT implementation on clinical outcomes in an RTF given the limilations of this study. 

Nonetheless, this study details how treatment was effective in improving clinical outcomes 
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although unrelated to time since initial implementation. The administrative outcomes 

demonstrated deterioration over time. It might be that RTFs need to consider alternative data 

systems to understand improvements. For example, WHS used to have a youth point system that 

gave points for positive behaviors and took away points for negative behaviors. This system was 

changed to a reinforcement system that only focused on rewarding positive behaviors. 

Specifically, future research should disentangle specific CBT skills and implementation 

strategies that might have improved CBT use and clinical outcomes, particularly in an RTF 

setting. Future work should allow for randomization and comparisons between treatment as usual 

and CBT, as well as consider more important youth covariates.  

Limitations 

 This study contains several limitations. First, this study lacks a comparison group. Even 

though there was a decrease in symptomatology after CBT implementation, we were unable to 

compare this effect with what would have been WHS’s treatment as usual before the 

implementation of CBT. Therefore, we are unable to rule out improvement due to other factors 

such as youth being taken from their typical environment into WHS where they receive services 

and support. Second, given the design of this study, we were unable to isolate the impact of 

specific implementation strategies. That is, we are able to document which implementation 

strategies occurred within an implementation phase, but we are unable to isolate the effect of 

individual strategies. Therefore, a tracking system for strategies might have yielded more crucial 

information better able to inform implementation efforts (Boyd, Powell, Endicott, & Lewis, 

2018). In addition, the data collection was pragmatic, and efforts did not allow for the collection 

of important data such as demographic covariates for all youth and diagnostic information. The 

PQI data was limited as there was no way of standardizing the data due to the lack of quantity of 
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youth at WHS at any given quarter. This limited analyses as youth could not be compared across 

sites, which might have influenced the increased number of youth restrained and number of 

incidents.  

Conclusion 

 

To our knowledge, this is the first study to examine the effect of implementation on 

clinical outcomes in a youth RTF. Results demonstrated effectiveness of transdiagnostic CBT for 

youth in RTFs. Findings from this study address crucial gaps in the literature regarding EBPs for 

RTFs and encourage CBT implementation efforts in RTF settings. The adapted version of CBT 

used at WHS could be applicable to other RTFs in search of a team-based approach to 

transdiagnostic care.  
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Chapter 3: Study 3 Introduction 

Implementing Evidence Based Practices (EBPs), such as Cognitive Behavior Therapy 

(CBT), in Residential Treatment Facilities (RTFs) has been challenging. A recent study found 

that even though several RTFs had attempted to bring EBPs into their setting, very few measured 

ongoing fidelity to the intervention post initial training and those who did reported low levels of 

fidelity (James et al., 2017). Treatment fidelity is defined as the degree to which an intervention 

has been implemented as intended (Borrelli, 2011). Accordingly, fidelity is conceptualized as a 

key implementation outcome (Proctor et al., 2009, 2011). Fidelity data can serve multiple other 

purposes, such as an indicator of quality control and a prompt for provider feedback 

(Breitenstein et al., 2010; Mcleod, Southam-Gerow, Tully, Rodríguez, & Smith, 2013). In 

addition, assessing fidelity is crucial in order to determine if changes in outcomes are in fact due 

to the intervention (Carroll et al., 2007).  

Ensuring the measurement of fidelity in implementation studies has been a challenge, 

partially due to the intensive resources that are needed to conduct the gold standard procedures 

(e.g., observational coding conducted by independent observers; Beidas, Cross, & Dorsey, 2014; 

Rodriguez-Quintana & Lewis, 2018). Given these administration challenges, researchers and 

practitioners have explored alternative fidelity monitoring approaches. A recent national survey 

of RTFs assessed the use of fidelity methods (i.e., fidelity scale provided by the EBP developer, 

fidelity scale created by RTF, session recordings, addressed in supervision, or other) and found 

low self-reported levels of fidelity and fidelity monitoring (James et al., 2017). That is, most 

common was the finding that even though an RTF has attempted to incorporate an EBP, it is 

rarely monitored for quality. An alternative way to measuring fidelity might be of importance in 

an RTF setting.   
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Recently, implementation researchers have proposed an alternative solution to this issue 

by promoting the use of behavioral rehearsal (BR) as an analog tool for measuring fidelity, 

which is found to be better than self-report in terms of its accuracy and far less burdensome on 

stakeholders given reduced time evaluating direct care (Beidas et al., 2014; Cross, Matthieu, 

Cerel, & Knox, 2007). Cross et al., (2007) define BR as a standardized role-play between the 

trainee and another person, which is a very commonly used approach in medical training. BR is 

thought to incite active learning processes leading to both experience and reflection through 

practice (Beidas et al., 2014). Studies have also found that BR can help enhance therapist skills 

(Bearman, Schneiderman, & Zoloth, 2017; Cross et al., 2011; Dorsey et al., 2017). Despite these 

advantages, to our knowledge, BR has never before been used in RTFs.  

Even if therapists in RTFs might be delivering CBT with fidelity, front line staff are 

rarely offered training despite the disproportionately high amount of time they spend with youth, 

as compared to therapists (James et al., 2017). However, studies have found that 

paraprofessionals (i.e., providers without postgraduate training in a mental health field) can be 

effective in delivering CBT (Montgomery et al., 2010). Therefore, Wolverine Human Services 

(WHS) opted to train all of their staff (e.g., youth care workers) on an adapted version of CBT 

that consisted of six Core Skills. Yet, there is little to no research illustrating whether and to what 

extent all staff in RTFs can be trained to deliver CBT with fidelity and how this varies 

throughout the implementation process. Key questions regarding the level of CBT fidelity 

required in an RTF in order to decrease youth internalizing and externalizing symptomatology 

remains unknown. This study will explore fidelity-outcome associations, for therapists and staff 

(including youth care workers) to address this dearth of knowledge. The current study aims to 

assess the impact of CBT Core Skill therapist and staff fidelity on two sets of clinical outcomes. I 
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hypothesize that (H1) youth symptomatology will decrease more rapidly with higher levels of 

staff and therapist fidelity to each CBT Core Skill, and that (H2) youth top problems will 

decrease more rapidly with higher levels of staff and therapist fidelity to each CBT Core Skill.  

Study 3 Method 

Adaptation of CBT 

 Six core CBT skills were identified: (1) Active listening, (2) ITCH (i.e., problem-

solving), (3) SPEED Maps (i.e., mood identification and intervention mapping), (4) CAPES (i.e., 

activity scheduling), (5) TIP (i.e., distress tolerance), and (6) CBT Chat Forms (i.e., cognitive 

restructuring). Staff were trained on how to use these six skills with youth at WHS and therapists 

were encouraged to use the skills during their individual therapy sessions with youth. See Table 

4 for details about the core skills.  

Participants 

A total of 453 youth who attended at least one treatment appointment with a therapist 

after the start of Implementation Phase 2 (i.e., the introduction of the fidelity monitoring system) 

were included in the study. Fidelity data was gathered from a total of 19 therapists across four 

sites who provided treatment to youth and 156 staff working at WHS who got endorsed in at 

least one of the six Core CBT skills (e.g. active listening, ITCH). 

Measures 

See Table 5 for an overview of measures and assessment intervals. 

Fidelity. As part of the clinical demonstration project, a CBT skill endorsement system 

was created with six different core skills. The endorsement system was used to evaluate staff 

CBT skillset. The first level is covered knowledge of the principles of behaviorism and the CBT 

model. To be endorsed at level 1, staff must score 100% on a 10-item, multiple choice vignette-
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based test on principles of behaviorism plus one open-ended question about the CBT model. The 

second and third levels cover knowledge and competency delivering the six core CBT skills. The 

second level includes (a) active listening, (b) problem solving, and (c) mood monitoring and 

intervention mapping. The third level consists of (d) activity scheduling, (e) distress tolerance, 

and (f) cognitive restructuring. To become endorsed at level 2 and 3, staff must have passed an 

oral examination of the critical elements of each core skill and demonstrate ability to 

competently deliver the skill in a behavioral role play (Beidas et al., 2016). The competency 

scale is adapted from item 10 “Application of CBT Techniques” of the Cognitive Therapy Rating 

Scale (CTS; Young & Beck, 1980), the gold standard CBT competency scale. This item is rated 

on a 0-6 scale that ranges from poor to excellent; staff must receive a 4 or higher to become 

endorsed in a given skill. In this study, fidelity was evaluated in two ways. First, the percentage 

of staff endorsed at each skill and level by month. Second, therapist fidelity, as measured by 

being endorsed (i.e., yes or no), for each skill and level at each session date.  

Brief Problems Checklist (BPC; Chorpita et al., 2010). The BPC is a 12-item self-

report measure that assesses youth’s internalizing and externalizing symptoms, as well as total 

symptomatology. The BPC is administered by therapists and each youth rates each item as 0 

“Not true”, 1 “Somewhat true”, and 2 “Very true”. Each subscale ranges from 0-12, and the total 

score ranges from 0-24, with higher scores indicating increased symptom levels. Scores for the 

total score and two subscales were summed to get scores for each clinical session. Example items 

include “I worry a lot” and “I threaten to hurt people”. The BPC has strong psychometric 

evidence (e.g., internal consistency, test-retest reliability) and is able to predict symptom change 

across treatment. In this study, the BPC was measured on a weekly basis at the beginning of each 

therapy session, starting in March 2015 when progress monitoring was introduced.  



 75 

Top Problems Assessment (TPA; Weisz et al., 2011). The TPA is an individualized 3-

item measure administered by therapists at the beginning of each session that allows the youth to 

identify the three most pressing problems before the start of treatment. After identifying the top 

three problems, youth can rate the severity on a scale from 0 (“not at all”) to 10 (“very, very 

much”), with higher scores indicating that it is more of a problem. Scores for the total scale are 

averaged for each clinical session Therapists are encouraged to indicate the frequency, duration, 

intensity, and impairment (FIDI) for each problem. The TPA has sound psychometric evidence 

(e.g., test-retest reliability, sensitivity to change).  

Time. Session number was used as the indicator of time.  

Implementation Phase. This study was encompassed by two implementation phases: 

Implementation Phase 2 and Sustainment. Phase was treated as a categorical variable with 

Implementation Phase 2 serving as the reference category.  

Data screening and missing data 

Variables were evaluated for missing data, distributions, and extreme values by use of 

descriptive statistics and plots.  

Analytic plan 

Initial descriptive statistics (e.g., means, range) were calculated using SPSS version 25 

(IBM Corp., 2017). Longitudinal mixed-effects models were used to examine the relationship 

between CBT fidelity and clinical outcomes (e.g., symptomatology). Clinical outcomes were 

regressed on an effect of CBT staff monthly fidelity and therapist fidelity for each skill and level. 

Analysis were conducted using PROC MIXED in SAS 9.4 (SAS Institute, 2017). 

A separate model was used for each of the dependent variables (i.e., clinical outcomes) 

and each followed the steps detailed next. First, a baseline model was fit based on Chapter 2 (i.e., 



 76 

fixed effect of time, random effect of time, fixed effect of phase, interaction between time and 

phase, and total number of sessions). This model provided an estimate of variance (within and 

between youth) and allowed the calculation of the intraclass correlation coefficient that helped 

determine the usefulness of the analytic approach. In the second model, a fixed effect for each of 

the therapist fidelity of six core skills (e.g., active listening, ITCH) were added into the model. 

The third model incorporated the fixed effect of monthly fidelity for each of the six core skills 

across WHS staff. A fourth and fifth model were fit to evaluate the fixed effect of endorsement 

levels. The first model included level 2 and level 3 therapist fidelity and the second model 

included level 2 and level 3 variables for monthly staff fidelity. Models two through five 

included an interaction term between each skill or level and implementation phase, one 

interaction for each skill/level and time (i.e., session), and a three-way interaction between phase, 

time, and each core skill/level. Fit statistics were used to compare models, including log 

likelihood, AIC, BIC, and AICC. Assumptions of the models (i.e., normal distribution of 

residuals and equal variance of residuals) were evaluated using residual plots of studentized 

residuals.  

Study 3 Results 

Participants 

 There were 453 youth that participated in the study. Youth resided at one of four sites: 

WSTC (n = 174, 38.4%), VH (n = 71, 15.7%), PWLC (n = 113, 24.5%), or WGRS (n = 88, 19.4%), 

and some had no site identifier (n = 7, 1.5%). The average number of sessions was 19.72 (SD = 

13.39).  

 Fidelity data was gathered from 156 WHS staff that went up for endorsement on at least 

one CBT Core Skill. The average age at the beginning of the project was 32.42 (SD = 9.85). Staff 
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were endorsed for an average of 3.14 (SD = 1.74) skills by the end of the project. Most staff worked 

at the non-secure sites (53.7%) and were part of the operations team (69.1%).  

Data Description – BPC and TPA 

 Descriptive statistics were run for the BPC and the TPA. For the BPC, the total score and 

its subscales were explored. Mean, standard deviation, and n for each scale at each phase over time 

are detailed in Table 27.  Weisz et al., (2012) provides the norms from a youth outpatient clinical 

sample: BPC total score (M = 5.68, SD = 4.14), BPC internalizing score (M = 2.79, SD = 2.62), 

BPC externalizing score (M = 2.90, SD = 2.40), and TPA total score (M = 4.96, SD = 2.96). 
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Linear Mixed Models – BPC and TPA data 

 Need for multilevel modeling. Exploratory analyses were conducted in order to 

understand the overall relationship between the outcomes of interest and time to determine if the 

relationship varied by youth. Figure 8 details the overall relationship between BPC, BPC 

internalizing, BPC externalizing, and TPA across time. The blue line in the figure indicated that, 

each outcome decreases over time on average. Figure 9 details how this relationship is more 

complex, as varying intercepts and slopes are graphed across different youth. Visual inspection 

indicated that a multilevel approach would be appropriate for this data. 

 

Figure 8. Average relationship between outcomes and time 
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Figure 9. Person-linear relationship between outcomes and time  

 

 Additionally, the ICC for each outcome was calculated in order to determine if multilevel 

modeling was appropriate for the data. The within-individual and between-individual variance 

from the baseline model was used to calculate the ICC. The ICC for the BPC total score was 

72.20%, BPC internalizing was 75.22%, BPC externalizing was 69.98%, and TPA was 56.66%. 

These percentages represent the amount of variance accounted for by between-individual variance; 

therefore, a multilevel approach is indeed warranted.  



 87 

 Model results – BPC total. Tables 31 and 32 present the results for the BPC total score 

models. Model Set 1 was the baseline model. Model 2 and Model 4 explore the relationship 

between each skill and level, respectively, over time. Model 3 and Model 5 explore whether the 

effects of skill and level over time vary by implementation phase. For therapist skill fidelity, 

being endorsed in CBT led to more rapid improvement in BPC total scores. In addition, not 

being endorsed in SPEED was associated with more rapid improvements during the Sustainment 

Phase (vs. Implementation Phase 2; See Figure 10). For staff skill monthly fidelity, lower levels 

of endorsement on SPEED led to more rapid improvement in BPC total scores. Similarly, lower 

levels of endorsement on TIP led to more rapid reduction of symptoms over time during the 

Sustainment Phase (vs. Implementation Phase 2; See Figure 11). In contrary, higher levels of 

endorsement on CBT let to more rapid change in the Sustainment Phase but not the 

Implementation Phase 2 (See Figure 12). For therapist level fidelity, not being endorsed in Level 

3 led to more rapid improvement. For staff level fidelity, lower level of endorsement on Level 2 

led to more rapid improvement, while higher levels of endorsement in Level 3 led more rapid 

improvements. Both effects were only present during the Sustainment Phase and not 

Implementation Phase 2 (see Figures 13-14).  
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Table 31. Model results for BPC total and skill fidelity 
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Figure 10. Interaction between SPEED, Session, and Phase for BPC total 

 

 

 

 

 

 

 

 

Figure 11. Interaction between TIP, Session, and Phase for BPC total 

 

 

 

 

 



 92 

 

 

 

 

 

 

 

 

 

Figure 12. Interaction between CBT, Session, and Phase for BPC total 

 

 

 

 

 

 

 

 

 

Figure 13. Interaction between Level 2, Session, and Phase for BPC total 
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Figure 14. Interaction between Level 3, Session, and Phase for BPC total  

Model results – BPC internalizing. Tables 33 and 34 presents the results for the BPC 

internalizing subscale score models. For therapist skill fidelity, not being endorsed in SPEED led 

to more rapid improvements. However, for both CAPES and CBT, being endorsed led to more 

rapid improvement. For staff skill fidelity, lower levels of endorsement in SPEED led to steeper 

improvement in BOC internalizing. Similarly, lower levels of endorsement on TIP led to steeper 

reduction of symptoms over time during the Sustainment Phase (vs. Implementation Phase 2; See 

Figure 15). In contrary, higher levels of endorsement on CBT let to more rapid change in the 

Sustainment Phase but not the Implementation Phase 2 (See Figure 16). For therapist level fidelity, 

not being endorsed in Level 3 led to more rapid improvement. For staff level fidelity, lower values 

of Level 2 endorsement led to more rapid change, while higher endorsement of Level 3 led to more 

rapid improvement. Both effects were only present during the Sustainment Phase and not 

Implementation Phase 2 (See Figures 17-18).  
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Table 33. Model results for BPC internalizing and skill fidelity 
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Figure 15. Interaction between TIP, Session, and Phase for BPC internalizing 

 

 

 

 

 

 

 

 

 

Figure 16. Interaction between CBT, Session, and Phase for BPC internalizing 

 

 

 

 



 98 

 

 

 

 

 

 

 

 

 

Figure 17. Interaction between Level 2, Session, and Phase for BPC internalizing 

 

 

 

 

 

 

 

 

Figure 18. Interaction between Level 3, Session, and Phase for BPC internalizing 

Model results – BPC externalizing. Tables 35 and 36 presents the results for the BPC 

externalizing score models. For therapist skill fidelity, being endorsed in CBT led to more rapid 

improvement. Active listening led to worsened outcomes during the Sustainment Phase when 

therapists were not endorsed (See Figure 19). Being endorsed in SPEED led to more rapid change 
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in symptoms during Sustainment (see Figure 20). For staff skill fidelity, lower levels of 

endorsement in SPEED led to steeper improvement in outcomes. In contrary, higher levels of 

endorsement in TIP led to more rapid change in outcomes. For therapist level fidelity, not being 

endorsed in Level 3 led to more rapid improvement. For staff level fidelity, lower levels of Level 

2 endorsement led to higher improvements during the Sustainment Phase but not the 

Implementation 2 Phase (See Figure 21).  
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Table 35. Model results for BPC externalizing and skill fidelity 
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Figure 19. Interaction between Active Listening, Session, and Phase for BPC externalizing 

 

 

 

 

 

 

 

 

 

Figure 20. Interaction between SPEED, Session, and Phase for BPC externalizing 
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Figure 21. Interaction between Level 2, Session, and Phase for BPC externalizing 

 

Model results – TPA total. Tables 37 and 38 presents the results for the TPA total models. 

For therapist skill fidelity, not being endorsed in Active Listening led to more rapid improvements 

in the Sustainment Phase (See Figure 22). For staff skill fidelity, lower levels of endorsement in 

SPEED led to steeper improvement in outcomes. Lower levels of endorsement in TIP led to more 

rapid change in the Sustainment Phase vs. Implementation Phase 2 (See Figure 23). In contrary, 

higher levels of endorsement in CBT led to more rapid change in the Sustainment Phase, but not 

the Implementation Phase 2 (See Figure 24). For therapist level fidelity, being endorsed in Level 

2 led to more rapid change in the Sustainment Phase versus the Implementation 2 Phase (See 

Figure 25). For staff level fidelity, lower values of Level 2 endorsement led to higher 

improvements during the Sustainment Phase but not the Implementation 2 Phase (See Figure 26). 

In contrary, higher values of Level 3 endorsement led to more rapid change during the Sustainment 

Phase but not the Implementation 2 Phase (See Figure 27). 
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Table 37. Model results for TPA total and skill fidelity 
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Figure 22. Interaction between Active Listening, Session, and Phase for TPA total 

 

 

 

 

 

 

 

 

 

Figure 23. Interaction between TIP, Session, and Phase for TPA total 
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Figure 24. Interaction between CBT, Session, and Phase for TPA total 

 

 

 

 

 

 

 

 

 

Figure 25. Interaction between Level 2, Session, and Phase for TPA total 
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Figure 26. Interaction between Level 2, Session, and Phase for TPA total 

 

 

 

 

 

 

 

 

 

Figure 27. Interaction between Level 3, Session, and Phase for TPA total 

Study 3 Discussion 

The goal of the present study was to evaluate the impact of CBT Core Skill staff and 

therapist fidelity on youth clinical outcomes (i.e., symptomatology and problem severity). 



 111 

Results from the study suggest that therapist fidelity to the core CBT skills of behavioral 

activation (i.e., CAPES) and cognitive restructuring (i.e., CBT Chat Forms) were related to 

improved internalizing symptoms. Active listening was related to improvement in externalizing 

symptoms and Level 2 endorsement reduced the severity of top problems. In addition, staff 

monthly fidelity to CBT Chat Forms and Level 3 endorsement were associated with improved 

outcomes (i.e., BPC total, BPC internalizing, and TPA). In addition, distress tolerance (i.e., TIP) 

and Level 2 endorsement were related to improvement in externalizing symptoms. On the 

contrary, it seemed that mood mapping and intervention mapping (i.e., SPEED) was related to 

exacerbation of symptoms across staff levels and outcomes. Furthermore, some of the effects 

were present only during the Sustainment Phase and not the Implementation Phase 2.  

Staff monthly fidelity to CBT Chat Forms and TIP had an impact on youth symptoms and 

severity of top problems. In addition, it seemed that Level 2 skills were related to externalizing 

symptoms and Level 3 skills to internalizing symptoms and severity of top problems. These 

findings are not surprising as these skills have been thought of as core components of CBT 

protocols for depression and anxiety (Weersing, Rozenman, & Gonzalez, 2009). The results that 

fidelity to distress tolerance had an effect of decreasing severity of top problems is important as a 

previous study that implemented Dialectical Behavior Therapy (DBT) into a youth RTF found 

that youth reported most frequently using distress-tolerance skills (McCredie, Quinn, & 

Covington, 2017). These findings support that all skills, but in particular, both cognitive 

restructuring and distress tolerance are indeed an important skill for all staff to be trained in.  

Therapist fidelity to behavioral activation (i.e., CAPES) and CBT Chat Forms were 

related to improved internalizing symptoms. In addition, active listening was related to 

externalizing symptoms and Level 2 to severity of top problems. Active listening is thought of as 



 112 

a common factor in psychotherapy that allows the youth to be understood and heard, as well as 

increase positive communication and this study provides more evidence to support the 

therapeutic effect of active listening (McAleavey & Castonguay, 2015; Payton et al., 2000). 

During training at WHS, active listening was emphasized as the first skill that staff should be 

endorsed in and is it part of the first level of the endorsement system. Behavioral activation 

allows youth to connect and receive rewards from their environment, as well as have structure 

(Cuijpers, van Straten, & Warmerdam, 2007; Sturmey, 2009). Often times, youth at RTFs are 

removed from a hectic environment, and perhaps behavioral activation is providing a much-

needed routine and structure that is beneficial for youth (Miller, 2013).  

Two findings were striking. First, SPEED was found to exacerbate most clinical 

outcomes regardless of staff role. Given that one of the aspects of SPEED is to learn how to 

monitor moods, it might be that this can lead to initial distress (i.e., get better before getting 

worse; Swinkels & Giuliano, 2007). Second, even though some skills had positive effects during 

the Sustainment Phase (e.g., CBT Chat Forms), some (e.g., TIP for staff) subsequently 

exacerbated symptoms. This seems to be consistent with studies that suggest that fidelity to core 

components can taper off during that phase (Edmunds et al., 2014). It is important that future 

research addresses this concern by studying and attempting to prevent it.  

Limitations and Future Directions 

 This study contains several limitations. First, the fidelity data includes information about 

whether staff were endorsed for a skill but did not include data about whether the skills were used 

with youth or how often; this prevents an evaluation of fidelity dosage effects. Second, data 

collection for this study was pragmatic, as this was not a primary research study but rather a clinical 

demonstration project. Therefore, we were unable to collect or obtain some data that would have 
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been important to include in the studies. For example, we are unable to determine the level of 

interaction of specific staff with youth, which could help to disentangle the effect of staff monthly 

fidelity for each skill on clinical outcomes. Third, we evaluated monthly staff fidelity to each 

individual skill and level, which might not have been as accurate as evaluating fidelity on a daily 

basis. Fourth, we used BR as a fidelity indicator in this study, yet there are other alternative 

methods of fidelity that could have provided different results (e.g., observational coding, fidelity 

checklists). Fifth, this study lacks a comparison treatment group or randomization into treatment 

or skills, which prevents us from minimizing the effects of other variables on the outcomes of 

interests.   

Even though this study adds to the literature by attempting to understand the role that 

staff and therapist fidelity play on clinical outcomes in a youth RTF, more research is needed. 

One extension to the current study could be gathering data on what skills are used and how often, 

both in therapy sessions and in the unit. In addition, future research should focus on evaluating 

the different fidelity methods available to determine the best one for an RTF in terms of both 

accuracy and feasibility. This line of work is important as it would shed light on effective ways 

of measuring fidelity in settings that have overburdened staff and low resources. In addition, 

studies exploring specific strategies that aid efficiency in training staff and therapists to fidelity 

would be relevant as it could expand the literature on efficient training of core components of 

CBT. In addition, understanding what the minimum levels of fidelity that are needed by all staff 

and therapists to improve outcomes could be very relevant to implementation efforts. The current 

study finding that most CBT Core Skills were not related to improvement in youth clinical 

outcomes might have been due to the majority of staff not being endorsed (i.e., low percentage of 

endorsement) in all of the skills and levels. Therefore, it might be that more dosage in each CBT 
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Core Skill was needed to have an effect. It may be the case that staff need different fidelity 

monitoring and ongoing support strategies than therapists. This could have important 

implications for future work looking at tailored approaches to staff training.   

Conclusions 

 To our knowledge, this is the first study to examine the effect of staff and therapist fidelity 

on clinical outcomes in a youth RTF. Results demonstrated positive impact of both staff and 

therapist fidelity to cognitive restructuring, therapist fidelity to behavioral activation and active 

listening, and staff fidelity to distress tolerance. Findings from this study address the crucial gap 

of understanding the role fidelity plays in the implementation of EBPs in a youth RTF setting and 

provide guidance about the types of skills that might be optimal to train staff and therapists in 

given their different roles with youth. Implementation efforts in RTFs might benefit from training 

staff on these core skills. 

General Discussion 

Implementation science is a relatively new field that is attempting to breach the research 

to practice gap (Bauer et al., 2015). Residential Treatment Facilities (RTFs) have been mostly 

ignored, yet they have high needs. Three interrelated pragmatic studies were conducted in order 

to evaluate the impact of a tailored approach to Cognitive Behavior Therapy (CBT) 

implementation in a youth RTF through an implementation science lens. The integration of 

Proctor and colleagues’ (2009) Conceptual Model of Implementation Research with Aarons’ and 

colleagues (2011) Exploration, Preparation, Implementation, and Sustainment (EPIS) framework 

(see Figure 1) enabled an exploration of implementation and clinical outcomes over the course of 

implementation phases. Together, these studies offered evidence that the tailored implementation 

of transdiagnostic and team-based adaptation of CBT led to change in staff-level implementation 
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outcomes and youth-level clinical outcomes. Although there are several limitations that should 

be considered as important context for these findings given the pragmatic nature of the design, 

research on this topic in youth RTFs has been scarce, making the current set of studies an 

appropriate starting place to guide future research questions. 

 The first study evaluated how two implementation outcomes, intention to use CBT (or 

adoption) and attitudes towards Evidence Based Practices (EBPs; or acceptability) changed over 

the course of implementation. Findings suggest that, through a careful implementation plan and 

training, staff attitudes and intention to use CBT can change. This finding is hopeful as both of 

these variables are crucial implementation outcomes that have been deemed as common 

implementation barriers (S. James et al., 2017; Proctor et al., 2009). The second study evaluated 

how youth clinical outcomes (i.e., total symptomatology, internalizing symptoms, externalizing 

symptoms, and severity of top problems) and administrative outcomes (i.e., number of restraints, 

number of client restraints, number of youth incidents, and staff injuries) changed over the 

course of implementation. Findings suggest preliminary effectiveness for adapted CBT, which is 

encouraging to the efforts to adapt already effective approaches to their context (McHugh, 

Murray, & Barlow, 2009; Wiltsey Stirman, Gamarra, Bartlett, Calloway, & Gutner, 2017b). The 

third study sought to understand the effects of staff and therapist fidelity to CBT Core Skills had 

on youth clinical outcomes. Findings suggest that when there is higher fidelity among some 

skills, youth get better more rapidly. Not only are these results adding to the literature on fidelity-

outcome relationships, but also highlights the importance of fidelity monitoring over the course 

of implementation (Borrelli, 2011; Webb, Auerbach, & DeRubeis, 2012).  

CBT has shown to be effective for youth (Zhou et al., 2015). Nonetheless, most studies 

do not take place in the settings for which they are intended, which may explain subsequent 
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implementation failures. That has been the case in RTFs for which mental health needs are 

alarmingly high and unaddressed, yet implementation science has just recently started to address 

(James, 2017). Fortunately, hybrid designs may expedite the closing of the science-practice gap 

as they incorporate both effectiveness and implementation research (Curran et al., 2012). The 

studies presented herein offer a unique evaluation of both implementation and clinical outcomes 

over the course of implementation in a youth RTF giving insight to the implementation processes 

taking place in RTFs. 

  This work could have several implications. First, this study found differences between 

attitudes among staff. Perhaps organizations looking to implement CBT might benefit from 

explicitly addressing operations staff attitudes towards CBT prior to sustainment and prevent 

drift of divergence during sustainment. Second, the adapted version of CBT showed promise, 

therefore, it should be adopted by other implementation efforts in settings that require a more 

flexible and transdiagnostic treatment for youth. Organizations that are seeking to train all their 

staff (i.e., therapists and operations staff) could also benefit from a similar implementation 

process (Lewis et al., 2019). However, it is still important to understand if this version of CBT 

leads to improvements that are above standard practice. Third, previous work has been focused 

on understanding the core components of interventions in order to help expedite symptom 

improvement (Weersing et al., 2009).  

The findings from this dissertation revealed that there was a difference between higher 

fidelity to certain core skills depending on staff level (e.g., distress tolerance for all staff and 

behavioral activation for therapists) but also convergence between roles (i.e., cognitive 

restructuring). Future research should continue to evaluate what components of CBT might be 

more beneficial for youth, and also determine what is the most efficient way of training and 
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supporting staff in the use of these core components. That is, it may suggest the selection of 

different strategies for training as well as potential need to emphasize different core components 

of CBT dependent on staff role. Thereby, it would be possible to tailor training not only to the 

context of the organization but to those who will receive the training. For example, this study 

revealed that staff fidelity to distress tolerance led to improved youth clinical outcomes. 

Providing training for staff in distress tolerance at the beginning of employment for all staff 

might be beneficial, regardless of treatment approach being used (McAleavey & Castonguay, 

2015). Overall, the approach taken in the implementation of CBT might be applicable to similar 

settings that offer team-based care for youth with multiple comorbidities.  

Limitations and Future Directions 

One key limitation to the studies that relate to the adapted conceptual framework is that 

implementation strategies, thought to mediate the relationship between the intervention strategy 

an outcome, were not systematically tracked and therefore their individual effects could not be 

assessed. Therefore, even though some effects varied by implementation phases, they could have 

been better explained by specific implementation strategies. Future research can directly track 

implementation strategies to better understand how they relate to clinical and implementation 

outcomes (Boyd et al., 2018). 

 Implementation research in youth RTFs is in its infancy. Given that the adapted version of 

CBT seemed to improve youth clinical outcomes, future work could focus on including a 

comparison condition, with either treatment as usual or another form of EBP, in order to provide 

more evidence towards the effectiveness of CBT in a youth RTF. This future work should also 

provide standard assessments throughout the implementation process for both clinical and 

implementation outcomes. Measurement of fidelity is crucial in order to know if the intended 
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intervention was implemented as intended (Carroll et al., 2007). However, the field would benefit 

from comparing the endorsement system that was developed for this study to other fidelity 

approaches. This would aid in determining the types of outcomes they are related with and if it 

does indeed increase fidelity in the organization. It would also be important to determine who 

needs to be evaluated for fidelity and when (e.g., therapists more frequently than operations staff). 

Another important aspect of RTFs is the alarming rates of staff turnover (Connor et al., 2003). 

Future work should directly link turnover to individual staff and explore if any aspects of 

implementation had an impact, positive or negative, on turnover rates. Implementation outcomes 

are thought to be related to each other, and additional studies could explore the temporal sequence 

of multiple outcomes (e.g., does attitudes towards EBPs precede intention to use CBT; Proctor et 

al., 2011).  

Conclusions 

 In sum, these three studies are some the first to enhance understanding of how clinical and 

implementation outcomes change over the course of implementation in a youth RTF. The findings 

suggest that important implementation outcomes, acceptability and adoption, are able to change 

during crucial implementation phases. In addition, a transdiagnostic and team-based approach to 

CBT shows promise in improving clinical outcomes in residential settings. Staff fidelity to core 

CBT elements might aid in improving youth clinical outcomes. Assessment of fidelity is important 

and might help guide training efforts. More research is needed to better understand the crucial 

implementation phases and strategies and how they influence improvement in clinical and 

implementation outcomes. These studies provide guidance regarding reproducible implementation 

approaches to facilitate the use of adapted EBPs in RTFs with the ultimate goal of enhancing 

mental health outcomes for high risk and high need youth.
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Appendix A 

EBPAS 

The following questions relate to your feelings toward using new types of 
therapy, interventions, or treatments. Manualized therapy, treatment, or 
intervention refers to any intervention that has specific guidelines and/or 
components that are outlined in a manual and/or that are to be followed in a 
structured or predetermined way. Indicate the extent to which you agree with 
each item using the following scale: 

 

Not at 
All 

To a Slight 
Extent 

To a Moderate 
Extent 

To a Great 
Extent 

To a Very 
Great Extent 

0 1 2 3 4 

 

1. I like to use new types of therapy/interventions to help my 
clients. 

 

2. I am willing to try new types of therapy/interventions even 
if I have to follow a treatment manual. 

 

3. I know better than academic researchers how to care for 
my clients. 

 

4. I am willing to use new and different types of 
therapy/interventions developed by researchers. 

 

5. Research based treatments/interventions are not clinically 
useful. 

 

6. Clinical experience is more important than using manualized 
treatments/interventions. 

 

7. I would not use manualized treatments/interventions.  

8. I would try a new therapy/intervention even if it were very 
different from what I am used to doing. 

 

 
For questions 9-15: If you received training in a therapy or intervention that 
was new to you, how likely would you be to adopt it if: 

 

9. It was intuitively appealing?  

10. It “made sense” to you?  

11. It was required by your supervisor?  

12. It was required by your agency?  

13. It was required by your state?  

14. It was being used by colleagues who were happy with it?  

15. You felt like you had enough training to use it correctly?  
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Theory of planned behavior/intention to use 
  

Please fill in the number of your corresponding agreement level below 
 

1. I expect to incorporate the skills 
gained during this training session 
into my work. 

Strongly Disagree    Strongly 
Agree 

2. I want to incorporate the skills 
gained during this training session 
into my work. 

Strongly Disagree    Strongly 
Agree 

3. I intend to incorporate the skills 
gained during this training session 
into my work. 

Extremely Unlikely    Extremely 
Likely   
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Brief Problems Checklist 
 

The list of items below describes kids. For each item, rate how true you think it is of you in the last 
week using the scale below. And remember this is asking about how things have been this week. 
 

Not True Somewhat True Very True 

0 1 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© 2010 Chorpita, Reise, Weisz. All rights reserved. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

1. I argue a lot  

2. I destroy things belonging to others  

3. I disobey my parents or people at school  

4. I feel too guilty   

5. I feel worthless or inferior  

6. I am self-conscious or easily embarrassed    

7. I am stubborn  

8. I have a hot temper  

9. I threaten to hurt people  

10. I am too fearful or anxious  

11. I am unhappy, sad, or depressed  

12. I worry a lot  
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Top Problems Assessment 
 
Here are the top three problems you told your therapist about in your first meeting. For 
each, rate how much of a problem it still is, from 0 “not at all a problem” to 10 “a huge 
problem.” 
 

Not at 
all a 

problem 
  

       A huge 
problem 

0 1 2 3 4 5 6 7 8 9 10 

 
 

 
 
 
 
 
 
 

 
© 2010 Chorpita, Reise, Weisz. All rights reserved. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 

1. Top Problem #1: 
__________________________ 

 

2. Top Problem #2: 
__________________________ 

 

3. Top Problem #3: 
__________________________ 
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