
Vol:.(1234567890)

Cognitive Therapy and Research (2019) 43:642–655
https://doi.org/10.1007/s10608-019-09998-7

1 3

ORIGINAL ARTICLE

The Factor Structure of the Cognitive Therapy Rating Scale (CTRS) 
in a Sample of Community Mental Health Clinicians

Nicholas W. Affrunti1 · Torrey A. Creed1,2

Published online: 18 January 2019 
© Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract
Treatment fidelity is an essential outcome of implementation research. The gold standard measure for Cognitive-Behavioral 
Therapy (CBT) fidelity is the Cognitive Therapy Rating Scale (CTRS). Despite its widespread use in research and training 
programs, the structure of the CTRS has not been examined in a sample of community mental health clinicians with adult 
and child clients. The current study addressed this gap. The sample consisted of 355 clinicians and 1298 CBT sessions scored 
using the CTRS. High interrater reliability was observed and factor analysis yielded separate structures for child and adult 
treatment sessions. These structures were not consistent with previous factor analyses conducted on the scale. Findings sug-
gest that the CTRS is a reliable measure of CBT in community mental health settings but that its structure may depend on 
the clinical population measured. Additionally, the factor structure can provide guidance for delivering feedback in training 
and supervision settings.

Keywords  Treatment fidelity · Cognitive Therapy Rating Scale · Community mental health · Factor analysis · 
Psychometrics

Cognitive-Behavioral Therapy (CBT) is the most widely 
studied form of psychotherapy (Beck and Haigh 2014; 
Gaudiano 2008; Hofmann et al. 2013) and has a large base 
of empirical support for treating various mental health dis-
orders (see Hofmann et al. 2012 for a review). Beyond its 
strong history, CBT also continues to represent innovation 
in mental health treatment, as it is refined and implemented 
to serve new clinical populations in diverse settings (Beck 
and Haigh 2014; Creed et al. 2016a). Measuring and ensur-
ing high quality CBT and other evidence-based practices 
(EBPs) increases the likelihood that clients will experience 
the benefits demonstrated in clinical trials. As such, a variety 
of measures have been developed to assess the quality (i.e., 
fidelity) of clinicians delivering CBT (Muse and McManus 
2013). However, despite the strong emphasis placed on 

transporting EBPs to real-world practice, very little is known 
about how fidelity measures developed for clinical trials per-
form in these settings.

Treatment Fidelity

Treatment fidelity, or the adherence to and competence with 
core features of a specific treatment, is a key implementation 
outcome for a number of reasons (Proctor et al. 2011). For 
example, greater treatment fidelity is predictive of desirable 
client outcomes across numerous mental health disorders 
(Hogue et al. 2008; Schoenwald et al. 2008; Strunk et al. 
2010; Stirman et al. 2013a). Strategies that increase fidelity 
to an implemented EBP increase the likelihood that clients 
will benefit from that treatment. Indeed, there is a large con-
sensus on the need to verify fidelity for EBPs (Rollins et al. 
2016). Yet, clinicians often report making modifications to 
standardized treatments in routine care (Aarons et al. 2012; 
Cook et al. 2014; Stirman et al. 2013b). Without valid fidel-
ity measures these modifications go unquantified, which 
prevents our understanding of how adaptations affect cli-
ent outcomes. That is, valid fidelity measures allow us to 
differentiate between “flexibility within fidelity”, which is 
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linked to desirable client outcomes, and poor adherence to a 
treatment, leading to poor client outcomes (Hamilton et al. 
2008; McHugh et al. 2009).

Measurement of fidelity is also particularly important 
in the training of clinicians. Research suggests that many 
therapists who believe they are already delivering an EBP 
in their regular practice may not actually do so with fidel-
ity (Creed et al. 2016b) and a significant proportion of cli-
nicians continue to fail to deliver the therapy with fidelity 
even after training (Miller et al. 2004; Stirman et al. 2012). 
Fidelity measurement provides a structure to inform clini-
cians whether they are successfully delivering the chosen 
EBP and trainers use this structure to examine areas of skill 
deficit and provide feedback to bolster those skills. Integra-
tion of fidelity measures into the training of therapists is a 
useful strategy for increasing fidelity through the provision 
of feedback and monitoring of skill (Sholomskas et al. 2005; 
Waltman et al. 2018), but only if the psychometric proper-
ties of those measures are understood within the treatment 
population and context.

Cognitive Therapy Rating Scale

Among the over 60 different measures of CBT fidelity that 
were identified in a recent review (Muse and McManus 
2013), the most common and widely used measure of CBT 
fidelity is the Cognitive Therapy Rating Scale (CTRS; 
Young and Beck 1980). Although a revised version of the 
CTRS exists, the Cognitive Therapy Scale Revised (CTS-
R), the primary difference between the two scales is the 
additional CTS-R item (e.g., “eliciting of appropriate emo-
tional expression”) that is subsumed under a different CTRS 
domain, and the splitting of an CTRS item (e.g., “Focus-
ing on key cognitions and behaviors”) into two items that 
separately assess focus on cognitions and behaviors. Indeed, 
both scales show the same relation with symptom change 
in the treatment of depression (Kazantzis et al. 2018). The 
CTRS remains the gold standard for measuring CBT treat-
ment fidelity in clinical trials (e.g., Borkovec et al. 2002; 
McManus et al. 2010), studies of effective CBT delivery for 
a range of disorders (Forand et al. 2011; Keen and Freeston 
2008), training programs (Creed et al. 2016a; Lewis et al. 
2014) and formal certification (e.g., the Academy for Cogni-
tive Therapy).

Previous examination of the CTRS found it to display 
strong psychometrics in clinical trials of CBT, though there 
remains a paucity of information about its psychometric 
characteristics in real-world clinical settings and its appli-
cability to the fidelity of child CBT sessions (Fuggle et al. 
2012). The CTRS has demonstrated high internal consisten-
cies, both in the original investigation of its psychometrics 
(Dobson et al. 1985) and in a recent study (McManus et al. 

2010). Scores on the CTRS increased following CBT train-
ing sessions (Simons et al. 2010; Westbrook et al. 2008) and 
differentiated between low and high quality sessions (Vallis 
et al. 1986). Additionally, studies have found it to provide 
predictive validity. Trepka et al. (2004) found that CTRS 
total scores significantly correlated with self-rated depres-
sion scores. Similar results were reported for clinician, but 
not patient, rated scores (Shaw et al. 1999). Importantly, 
there is mixed evidence on the link between CTRS compe-
tence and treatment outcomes (e.g., Branson et al. 2015). 
The CTRS has demonstrated moderate to high inter-rater 
reliability intraclass correlations (ICC; Dimidjian et al. 
2006; McManus et al. 2010; Westra et al. 2009; Creed et al. 
2016a), with few exceptions (e.g., Jacobson and Gortner 
2000; Rozek et al. 2018). The lack of uniform standards 
around training for coding and obtaining reliability across 
studies may have contributed to the mixed evidence for 
the reliability of the CTRS. Indeed, the majority of stud-
ies reporting inter-rater reliability statistics have reported at 
least moderate to strong ICC. Yet, even with strong psycho-
metrics, and high utility and use in research and training, 
there is a dearth of research exploring the factor structure 
of the CTRS.

The CTRS was originally developed to contain two 
theorized factors: ‘general therapeutic skills’ and ‘cogni-
tive-behavioral skill’ (Young and Beck 1980). Among the 
empirical examinations of these factors, findings have not 
uniformly supported this division. For example, the pri-
mary study of the CTRS factor structure did find a two-
factor solution but specific items did not load on the domains 
as hypothesized (Vallis et al. 1986). One factor explained 
8.9% of the score variance and consisted of 3 items (i.e., 
Agenda, Pacing, and Homework) that did not match with 
the expected structure. The other factor accounted for 64.8% 
of score variance and included the remaining 8 items (i.e., 
Feedback, Understanding, Interpersonal Effectiveness, Col-
laboration, Guided Discovery, Focusing on Key Cognitions 
and Behaviors, Strategy for Change, and Application of CBT 
Techniques). Other studies have reported separate structures. 
For example, a three factor structure, measuring ‘general 
interview procedures’, ‘interpersonal effectiveness’, and 
‘specific CBT techniques,’ was examined in one study and 
found to have significant correlations among them (Trepka 
et al. 2004). However, this was not a formal factor analysis 
but a division of the measure into subscales based on a priori 
decisions. A separate study employed a similar procedure, 
where a priori decisions were the rationale for dividing the 
measure into the same three clusters (Westbrook et al. 2008).

In addition to the limitations that arise when using an a 
priori model to determine factor structure (i.e., the a priori 
model may not be valid), there are also important consid-
erations regarding the clinician sample in these studies. 
For example, Vallis et al. (1986) used a small sample of 
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doctoral level clinicians (i.e., Ph.D. or M.D.) trained as part 
of a research training program, and Westbrook et al (2008) 
and Trepka et al. (2004) used samples of clinical psycholo-
gists. Although the sample in McManus et al’s (2010) was 
also from a cohort of trainees in a CBT training program, 
the majority of clinicians were doctoral level practitioners 
(e.g., psychologists or psychiatrists). The authors did not 
report the nature of their practice settings. All clinicians in 
these studies worked primarily with adults. The results of 
these studies, except for possibly McManus et al (2010)’s, 
are most pertinent to those clinicians working with adults 
in university or research settings, with ample supervision, 
training, and resources. McManus et al (2010)’s sample may 
reflect a sample of clinicians working in the community, 
though it is unclear, but no information on the factor struc-
ture of the CTRS is provided. Further study is necessary 
to determine whether the CTRS factor structure would be 
replicated when therapy is delivered by clinicians working 
in non-academic practice settings with diverse populations, 
age groups, and presenting problems. This is particularly 
true given the sharp increase in effort aimed at implement-
ing CBT in community mental health settings (McHugh 
and Barlow 2010). Clinicians in community mental health 
settings may face unique and different challenges related 
to funding issues, staff turnover, leadership challenges, and 
low levels of technical support (Fixsen et al. 2005). These 
clinicians typically also have less training and supervision 
than study therapists in clinical trials and often treat more 
diverse populations in regard to presenting problem (i.e., all 
who present in a community clinic versus those who meet 
criteria for a clinical trial) and demographics (e.g. child ver-
sus adult; Creed et al. 2016a).

The Current Study

As noted earlier, treatment fidelity measures such as the 
CTRS are an integral part of understanding and measuring 
EBP implementation efforts (Herschell et al. 2010). They 
help us understand how to achieve desirable outcomes, 
enhance efficacy, replicate successful programs, and meas-
ure performance over time (Essock et al. 2015). However, if 
these fidelity measures are only examined within samples of 
research clinicians working within university settings, they 
may not represent community clinicians and findings based 
on them may be misleading. Exploring fidelity measures in 
samples of community clinicians is needed to assure robust 
conclusions from their use. That is, factor structures differ 
for different populations and community mental health clini-
cians represent a unique population, due to the environment 
in which they work, when compared to research clinicians 
working in university settings (Morse et al. 2012). By under-
standing the factor structure of the CTRS in a sample of 

community clinicians, we can provide better training and 
feedback to community mental health clinicians and more 
accurately assess implementation efforts of CBT in com-
munity mental health settings.

The primary aim of the current study was to examine the 
factor structure of the CTRS within a sample of outpatient 
community mental health clinicians who treat both adults 
and children with diverse presenting problems. Specifically, 
we sought to examine whether the two-factor structure of 
the CTRS would be reproduced in this sample. To ensure 
the factor analysis is valid, we will also examine interrater 
reliability. Additionally, given that the CTRS factor struc-
ture had not previously been examined using child CBT ses-
sions despite extensive research in this field (Fuggle et al. 
2012; James et al. 2013), we also sought to examine vari-
ability in structure between treatment sessions with children 
and adults. We hypothesized that the two-factor structure 
proposed by Vallis et al. (1986) would fit this sample and 
would be invariant across clinicians working with children 
or adults. To our knowledge, this is the first investigation of 
this measure in a broad community mental health population 
and encompassing diverse populations.

Method

Procedures

Data for the current study were collected as part of an ongo-
ing implementation effort and related program evaluation 
project, The Beck Community Initiative (BCI). The BCI is 
a community-academic partnership to provide CBT train-
ing and implementation support for community mental 
health clinicians in under-resourced settings. The BCI has 
successfully implemented CBT in a wide range of settings 
and populations (e.g., chronic homelessness psychosis, 
substance abuse, and child and family services; Creed et al. 
2013; Pontoksi et al. 2016; Riggs and Creed 2017). The 
BCI protocol has been described in detail elsewhere (Creed 
et al. 2014, 2016a), though a brief summary is presented 
here for context.

When a community agency partners with the BCI, they 
receive an intensive 22-h in-person didactic in the theory 
and practice of CBT followed by 6 months of direct con-
sultation to improve CBT skill. Clinicians receive weekly 
group consultation that includes feedback on audiotaped 
sessions from doctoral level experts in CBT. Subsequent to 
the training period, a consultation leader is identified to help 
facilitate an ongoing peer consultation group and to assist 
in the enrollment of additional clinicians. These additional 
clinicians are provided access to an extensive online training 
(German et al. 2017) followed by 6 months of peer con-
sultation, including tape review. Throughout the intensive 
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training phase, tailored strategies target the sustainability of 
CBT (e.g., adaptation of policies and procedures to support 
the model, consultation with supervisors), and after inten-
sive training ends, the consultation team continues to meet 
periodically with the agency to provide support and promote 
sustainability. Certification in CBT is provided to clinicians 
who meet competency requirements, based on CTRS total 
scores. Clinicians attempt recertification 2 years after com-
pletion of their initial certification.

Fidelity rating is conducted by doctoral level experts in 
CBT prior to training, post-workshop, mid-consultation 
(3 months post workshop), end of consultation (6 months 
post workshop), and for recertification purposes (2 years 
after certification) using the CTRS. More information 
about the scoring process is reported below. Prior to obtain-
ing audio recordings, clients of participating clinicians 
provide consent for therapy sessions to be audio recorded 
and reviewed by the BCI instructors. The current study was 
deemed exempt by the University of Pennsylvania Institu-
tional Review Board.

Participants

Participants were 355 outpatient clinicians enrolled in the 
BCI. Outpatient clinicians were selected from the larger 
group of clinicians (e.g., inpatient, residential, intensive 
outpatient) who participated in the BCI in order to create a 
homogenous sample across both adult and child clinicians. 
That is, because all child clinicians were based in outpatient 
settings, a sample of adult clinicians from outpatient settings 
was selected in order to facilitate comparisons, rather than 
including settings in which the full milieu was trained in 
CBT principles (e.g., Pontoksi et al. 2016; Riggs and Creed 
2017). This selection also facilitated a more appropriate 
comparison with previously published factor analyses. Cli-
nicians were mostly female (81.7%; 17.5% male) and varied 
in age from 23 to 74 (M = 36.10, SD = 10.48). The sample 
of clinicians was 31.3% Caucasian, 14.4% African Ameri-
can, 5.1% Hispanic, 3.9% Asian, 1% Native American and 
Native Hawaiian or Pacific Islander, 2.3% other, and 42% 
chose not to provide this information. The highest degree 
obtained for most clinicians was a Master’s degree (85.4%), 
with 6.8% having obtained a doctorate or MD, and 2.5% as 
completing some doctoral work. Most clinicians identified 
their primary role was as a therapist (81.4%), with few social 
workers (5.9%), psychologists (1.1%), and creative arts ther-
apists (1.1%). Clinicians previous knowledge of CBT was 
rated as “nothing” (0.2%), “only the basics” (72.4%), and 
“a great deal” (14.1%). Of the current sample of clinicians, 
181 (51%) were child clinicians whereas 174 (49%) were 
adult clinicians.

From the 355 clinicians, a total of 1298 audio recordings 
were rated (n = 585 for child therapy sessions, n = 713 for 

adult therapy sessions). All audio recordings were active 
treatment cases. Clinicians submitted at least one therapy 
session, though clinicians averaged more than three sessions 
submitted, with a range from one to five sessions. Clinicians 
chose a CBT session recorded within 2 weeks of the submis-
sion due date at each time point; thus specific clients were 
not followed over time and sessions submitted at different 
time points represent different clients at different points in 
their treatment. However, it is possible clinicians submitted 
sessions from the same client, at two different time points in 
their treatment. To ensure clinicians were familiar with and 
conducting CBT in rated audio sessions, the current study 
used only those audio recordings that were recorded follow-
ing the completion of in-person or online CBT training (i.e., 
baseline audio recordings were excluded).

Measures

The Cognitive Therapy Rating Scale (CTRS; Young and 
Beck 1980; Vallis et al. 1986) was used to assess therapist 
fidelity to Cognitive-Behavioral Therapy within treatment 
sessions. The CTRS consists of 11 items (see Table 1) that 
are rated on a 0 to 6 Likert-type scale. Total scores range 
from 0 to 66, and a score of 40 is the cutoff for determin-
ing competence (Shaw et al. 1999). Doctoral-level CBT 
experts, either clinical psychologists or postdoctoral fellows 
in clinical psychology who served as instructors on the BCI, 
evaluated audio recorded sessions and rated therapist CBT 
skill on each item, the sum of which were calculated for a 
total score. There were 24 raters over the course of the study 
who scored an average of approximately 54 therapy sessions 
(number of therapy sessions scored by raters ranged from 3 
to 311). Initial calibration was achieved by all raters prior 
to that individual scoring the current sample of CBT audio 
sessions. Training audio were archived audio recordings 
from community mental health clinicians who had previ-
ously participated in the BCI. Prior to initial calibration, all 
raters undergoing training were provided the CTRS scoring 
manual (Young and Beck 1980), as well as training materials 
developed by the research team with scoring rules to support 
interrater reliability. During this initial calibration period, 
raters undergoing training also observed formal calibration 
meetings held among trained raters to discuss scoring and 
prevent drift. During calibration, raters were provided feed-
back on their scores until accurate scores were obtained in 
5 consecutive sessions. Accuracy was determined by rating 
each item scores within one point of a gold-standard score, 
as well as agreement about whether the total score reflected 
competence (total ≤ 40).

Additionally, in order to reduce the effect of rater drift 
on scores, regular calibration meetings were held among 
raters following their initial reliability training. All raters 
independently scored sessions blind to the scores of other 
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raters, and then used the meetings to discuss the rationale 
for individual item scores, rather than group scoring ses-
sions during meetings. A subset of 45 treatment sessions 
was used to obtain interrater reliability, calculated using 
intraclass correlations with a one-way random effects 
model because not all sessions were rated by the same 
raters. Assumptions for calculating ICC were met, includ-
ing approximately normally distributed data and homoge-
nous variance. High interrater reliability was obtained for 
CTRS total scores (ICC = .89). Although some previous 
studies have shown discrepant interrater reliability (e.g., 
Rozek et al. 2018), the current study is consistent with a 
number of studies finding acceptable interrater reliability 
with doctoral-level raters (e.g., McManus et al. 2010). 
Individual item ICC are presented in Table 1.

The CTRS items compose two theory-driven subscales: 
General Therapeutic skills and Cognitive-Behavioral 
Therapy skill. General Therapeutic skills consist of the 
items: Agenda, Feedback, Understanding, Interpersonal 
Effectiveness, Collaboration, and Pacing. Cognitive-
Behavioral Therapy skill consists of the items: Guided 
Discovery, Focusing on Key Cognitions and Behaviors, 
Strategy for Change, Application of CBT Techniques, and 
Homework. However, as noted previously, factor analysis 
has demonstrated that a different two-factor solution may 
be appropriate (Vallis et al. 1986). Studies examining the 
scale’s psychometrics have found it to be moderately reli-
able, r = .59, a valid measure, and sensitive to changes in 
the quality of CBT skill (Dobson et al. 1985; Vallis et al. 
1986).

Statistical Analyses

Data were analyzed using IBM SPSS Statistics (SPSS) ver-
sion 21 and AMOS version 21 (Arbuckle 2012). AMOS uses 
maximum likelihood estimation procedures to determine 
model parameters. Prior to testing study hypotheses, descrip-
tive statistics, item-total correlations, and group differences 
were calculated. Demographic and CTRS score differences 
between child clinicians and adult clinicians were examined 
using t tests and ANOVA where appropriate.

In order to investigate whether the original factor struc-
ture found by Vallis et al. (1986) fit the current sample, a 
confirmatory factor analysis (CFA) was performed. A CFA 
was then performed with child clinicians and adult clini-
cians separately to test for multiple group invariance. To 
assess model fit, five separate indicators were examined: Chi 
square (χ2), Tucker Lewis Index (TLI), root mean square 
error of approximation (RMSEA), standard root mean 
square residual (SRMR), and comparative fit index (CFI). 
Using different fit indices allows for a broad estimation of 
goodness of fit for the full model, while not relying on any 
single indicator that may have limitations. Goodness of fit is 
indicated by a nonsignificant χ2, TLI > .90, RMSEA < 0.06, 
SRMR < 0.08, and CFI > 0.95 (Hu and Bentler 1999). If the 
factor structure was found to be ill-fitting for the current 
data, post hoc exploratory factor analysis (EFA) would be 
used to explore underlying structure that would best fit the 
data. EFA and CFA would be conducted using the same 
sample to ensure that if differences were observed they were 
due to methodological explanations, rather than substantive 

Table 1   Means, standard deviations, ICC and item-total correlations of CTRS total score and items by clinical population

ICC intraclass correlation, CTRS Cognitive Therapy Rating Scale, CBT cognitive-behavior therapy
* p < .05, ** p < .001

Total sample 
(N = 1298)
M (SD)

Child treatment (n = 585)
M (SD)

Adult 
treatment 
(n = 713)
M (SD)

Group differences
t

ICC Item-total 
correla-
tion

Agenda 2.18 (1.61) 2.45 (1.65) 1.96 (1.54) 5.63** .81 0.78**
Feedback 2.14 (1.42) 2.29 (1.40) 2.01 (1.43) 3.44* 0.86 0.76**
Understanding 3.10 (0.81) 3.10 (0.90) 3.08 (0.73) 0.36 0.77 0.68**
Interpersonal effectiveness 3.83 (0.89) 3.89 (0.95) 3.78 (0.83) 2.16* 0.75 0.52**
Collaboration 3.14 (0.99) 3.18 (1.08) 3.10 (0.90) 1.46 0.86 0.74**
Pacing and efficient use of time 2.76 (1.03) 2.85 (1.09) 2.68 (0.97) 2.99* 0.85 0.74**
Guided discovery 2.54 (0.98) 2.65 (1.00) 2.45 (0.94) 3.72** 0.77 0.75**
Focusing on key cognitions or behaviors 2.59 (1.24) 2.70 (1.26) 2.50 (1.22) 2.86* 0.86 0.81**
Strategy for change 2.39 (1.38) 2.57 (1.26) 2.24 (1.33) 4.31** 0.89 0.83**
Application of CBT techniques 2.07 (1.31) 2.23 (1.36) 1.93 (1.25) 4.18** 0.88 0.85**
Homework 1.83 (1.43) 1.77 (1.45) 1.88 (1.42) 1.35 0.94 0.72**
Total score 28.56 (9.85) 29.70 (10.62) 27.63 (9.07) 3.79** 0.89 -
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ones (i.e., the difference in factors cannot be explained dif-
ferences in samples; Van Prooijen and Van Der Kloot 2001). 
EFA and CFA, due to differences in the statistical basis for 
each analysis, provide unique information about the factor 
structures examined essential to the analysis. Although there 
are strengths to using separate samples for EFA and CFA, 
sample size considerations and the benefit of parsimonious 
model building (Patil et al. 2008) led us to conduct EFA and 
CFA in the same sample.

As noted above, clinicians had more than one therapy 
session included in the sample, which may violate the 
assumption of independence. However, because sessions 
were obtained at different stages of the training and con-
sultation process, rated independently, and clinicians were 
allowed to select different clients, the sessions are likely 
not significantly nested. Additionally, because the focus of 
the study was on the factor structure of the CTRS at the 
individual therapy session level, not the clinician level, this 
nested structure does not necessarily impact the analyses 
(Huang 2016). Indeed, ICC for this nested structure was 
small (ICC = .023) indicating sessions are essentially inde-
pendent (Thomas and Heck 2001).

Results

Descriptive and Correlational Analyses

Means, standard deviations, item-total correlations, and ICC 
of the CTRS items and total score are presented in Table 1. 
The CTRS demonstrated high levels of interrater reliability, 
with ICC ranging from .75 to .94 for individual CTRS items 
and .89 for the CTRS total score. Additionally, all items 
were moderately to highly correlated with the total score 
and the subscale scores (i.e., general therapeutic skill and 
CBT skill) were highly correlated with each other r = .82, 
p < .001. Differences in specific CTRS items were observed 
between child and adult therapy sessions. Scores for Agenda, 
Feedback, Interpersonal Effectiveness, Pacing, Guided Dis-
covery, Focusing on Key Cognitions or Behaviors, Strategy 
for Change, and Application of CBT techniques were all 

found to significantly differ between child and adult ses-
sions. Importantly, effect sizes for these differences were 
uniformly in the small range, with Cohen’s d values ranging 
from 0.16 (Focusing on Key Cognitions or Behaviors) to 
0.31 (Agenda).

Factor Structure of the CTRS

The fitness of the factor structure proposed by Vallis et al. 
(1986) was examined using confirmatory factor analysis 
(CFA) with the full sample. When taken together, the model 
fit indices for this model (see Table 2, Model 1) were not 
acceptable based on the criteria listed above (Hu and Bentler 
1999). As such, we did not conduct a CFA to examine invari-
ance of this model based on child or adult therapy sessions. 
However, post hoc analyses were conducted to examine the 
factor structure in the current sample. An exploratory factor 
analysis (EFA) with oblique rotation (Costello and Osborne 
2005) was performed to explore the underlying factor struc-
ture of the data. Additionally, a Kaiser–Meyer–Olkin (KMO) 
test was conducted to ensure the sample was appropriate 
for conducting factor analysis. The KMO value was 0.92, 
greater than the 0.70 cutoff, indicating the items are suitably 
factorable (Beavers et al. 2013). The results from the EFA 
(see Table 3) show that no item had a factor loading below 
.30 and thus, no items were dropped from the analyses. 
Though two factors were extracted from the items, explain-
ing 59.3% of the variance, the loadings differed from the 
Vallis et al. (1986) model.

A CFA was performed using a structure based on the 
results of the EFA. In this model, errors between home-
work and agenda, strategy for change and application of 
CBT technique, and feedback and agenda were correlated 
given partial overlap in scoring of these items (e.g., receiv-
ing client feedback is an important part of agenda setting; 
Landis et al. 2009). Model fit indices (see Table 2, Model 
2) indicated that this model had adequate to good model 
fit. Although the Chi square (χ2) test remains significant, 
it not a preferred measure of fit due to insensitivity when 
used in large samples (Byrne 2004; Hu and Bentler 1999). 
RMSEA, SRMR, and CFI are all less sensitive to sample 

Table 2   Summary of 
confirmatory factor analysis 
model fit indices

TLI Tucker Lewis Index, RMSEA root mean square error of approximation, SRMR standard root mean 
square residual, CFI comparative fit index, EFA exploratory factor analysis

Model Chi square (χ2) TLI RMSEA SRMR CFI

1. Vallis et al. two factor replication 1283.99 0.82 0.15 0.07 0.86
2. Two factor model based on EFA 387.42 0.94 0.08 0.04 0.96
3. Configural invariance unconstrained model 482.62 0.95 0.06 0.03 0.95
4. Metric invariance constrained model 524.30 0.94 0.06 0.05 0.95
5. Adult treatment session model 224.09 0.94 0.08 0.05 0.96
6. Child treatment session model 219.20 0.95 0.09 0.04 0.96
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size and were used to evaluate the model. Given the good 
model fit obtained with this model, a multi-group analysis 
was performed to examine the structural equivalence of the 
model across child and adult treatment sessions.

The test for configural invariance across child and adult 
treatment sessions was conducted in accordance with 
Byrne’s (2004) recommendations. The freely-estimated, 
unconstrained model, analyzed across the two groups, 
yielded good model fit (see Table 2, Model 3). Additionally, 
metric invariance was tested across child and adult treatment 
sessions and yielded good model fit (see Table 2, Model 4). 
However, the Chi square (χ2) difference test between these 
models resulted in a significant Chi square, χ2 (12) = 41.68, 
p < .001, indicating significant variability across groups. Post 
hoc analyses were conducted to examine group differences.

In order to explore the underlying factor structure 
within each group (Matsunaga 2010) exploratory factor 
analyses (EFA) with oblique rotation were conducted sep-
arately for child and adult treatment session groups. Kai-
ser–Meyer–Olkin (KMO) values were 0.90 for adult treat-
ment sessions and 0.93 for child treatment sessions, greater 
than the 0.70 cutoff, indicating the items are suitably factor-
able (Beavers et al. 2013). The results of these EFAs are 
presented in Table 3 and show no item with a factor load-
ing below .30; thus, all items were retained for each group. 
However, the adult treatment group EFA yielded a two-fac-
tor structure similar to that obtained for the whole sample 
(Table 2, Model 2), whereas the child treatment group EFA 
yielded a one-factor structure. Confirmatory factor analysis 
(CFA) was then conducted on each group separately. Results 
of these CFAs are found in Table 2 (Models 5 and 6).

Factor loadings and parameter weights for each the child 
treatment sessions and the adult treatment sessions are 
shown in Figs. 1 and 2. In both models, similar to Model 2, 
errors between homework and agenda, strategy for change 
and application of CBT technique, and feedback and agenda 
were correlated. Additionally, for the child treatment group, 
the errors between understanding and interpersonal effec-
tiveness were also correlated. For the adult treatment group, 
when accounting for correlated errors, pacing and efficient 
use of time was found to load on the general therapy skill 
factor. This differed from the EFA. Both models demon-
strated adequate to good model fit, when model fit indices 
were examined holistically. Although RMSEA is greater 
than the suggested cutoff, it has been found to be especially 
conservative at smaller sample sizes (Hu and Bentler 1999) 
and may require larger sample sizes in each individual group 
to meet suggested cutoffs.

Discussion

The current study examined the factor structure and reli-
ability of the CTRS in a sample of child and adult clinicians 
working in outpatient community mental health settings. 
We hypothesized that the two-factor structure proposed by 
Vallis et al. (1986) would best fit the current sample and 
that this factor structure would be invariant across clinicians 
who work with children or adults. Our data did not support 
these hypotheses. Instead, our results demonstrated a unique 
two-factor solution for adults and a one-factor solution for 

Table 3   Results of exploratory 
factor analyses

Factor loadings > .40 are in boldface
a 1 Factor solution

Item Whole sample Adult treatment ses-
sions

Child 
treatment 
sessions

Factor 1 Factor 2 Factor 1 Factor 2 Factor 1a

Agenda .82 .09 .78 .08 .73
Feedback .81 .09 .81 .13 .73
Understanding .12 .75 .14 .72 .75
Interpersonal effectiveness .07 .75 .11 .70 .62
Collaboration .36 .49 .37 .47 .78
Pacing and efficient use of time .50 .30 .48 .36 .72
Guided discovery .48 .35 .48 .36 .76
Focusing on key cognitions or behaviors .61 .26 .66 .17 .84
Strategy for change .74 .14 .75 .10 .84
Application of CBT techniques .73 .18 .78 .13 .84
Homework .77 .11 .74 .11 .68
Eigenvalue 6.17 1.17 5.66 1.39 6.30
% Variance explained 52.52 6.77 47.55 8.27 57.28
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children that suggests that the CTRS structure may differ 
based on clinical populations and settings.

Overall, the CTRS was found to be a reliable meas-
ure of cognitive-behavior therapy for children and adults 

in community mental health settings. Although previous 
research has been inconsistent on whether the scale demon-
strates high levels of inter-rater reliability (e.g., Jacobson and 
Gortner 2000), this study was consistent with other studies 

Fig. 1   Confirmatory fac-
tor analysis of the CTRS for 
child treatment sessions. CBT 
Cognitive-Behavior Therapy. 
***p < .001



650	 Cognitive Therapy and Research (2019) 43:642–655

1 3

that showed high inter-rater reliability when the raters were 
trained CBT experts (e.g., McManus et al. 2010). Indeed, 
some studies that have shown lower inter-rater reliability 
have used non-CBT expert or undergraduate level research 

assistants (Rozek et al. 2018). High inter-rater reliability was 
shown not only for total scores, which are used for certifica-
tion purposes, but for individual item scores as well, which 
may be integral for training purposes. That is, agreement 

Fig. 2   Confirmatory fac-
tor analysis of the CTRS for 
adult treatment sessions. CBT 
Cognitive-Behavior Therapy. 
***p < .001
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across both total and item scores suggests not only are com-
petence scores reliably obtained, but also expert trainers 
can reliably identify specific strengths and weaknesses from 
individual items on the CTRS. Trainers can use this infor-
mation to formulate individualized feedback to strengthen 
areas of difficulty. Importantly, in keeping with best prac-
tices, rigorous reliability training ensured that all raters were 
calibrated before rating any study tapes, and ongoing group 
calibration meetings were used to prevent drift.

As noted above, the best fitting model for the entire sam-
ple was a two-factor structure, though the specific items 
differed from those previously found to load on the two fac-
tors. In the current two-factor solution the general thera-
peutic skill factor consisted of: understanding, interpersonal 
effectiveness, and collaboration. The Cognitive-Behavioral 
Therapy skill factor consisted of: agenda, feedback, pacing 
and efficient use of time, guided discovery, focusing on key 
cognitions or behaviors, strategy for change, application of 
CBT techniques, and homework. This solution explained 
lower amounts of variance than Vallis et al.’s (1986) model, 
though it did achieve good model fit. Given that no other 
studies have conducted factor analysis on the scale, it is dif-
ficult to parse whether differences in the factor structure are 
due to differences in sample characteristics (e.g., community 
mental health clinicians versus research-trained clinicians) 
or variability inherent to the CTRS. However, given that 
differences do exist among the populations observed (Fix-
sen et al. 2005; Proctor et al. 2009), it is plausible that the 
structure observed is due to unique aspects of community 
mental health clinicians, such as low levels of support and 
supervision, and treatment of diverse presenting problems 
(Garety et al. 2017). Clinicians in the current sample may 
have benefited from the support of the BCI training program 
and may not extend to those clinicians who work in commu-
nity mental health agencies without access to supplemental 
trainings.

Further examination of the factor structure did not sup-
port invariance between child and adult treatment sessions. 
That is, two different factor structures were observed to be 
the best fitting models: one for therapy sessions with chil-
dren and the other for therapy sessions with adults. For adult 
treatment sessions, a two-factor solution was appropriate. 
The general therapeutic skills factor consisted of the items 
understanding, interpersonal effectiveness, collaboration, 
and pacing and efficient use of time. The Cognitive-Behav-
ioral Therapy skill factor consisted of agenda, feedback, 
pacing and efficient use of time, guided discovery, focusing 
on key cognitions or behaviors, strategy for change, applica-
tion of CBT techniques, and homework. This separation of 
items is in line with the theoretical differentiation in CTRS 
measurement. In other words, the CBT skill factor consists 
of those items relevant to performing CBT specific capa-
bilities well (e.g., session structure and interventions). The 

general therapy skill factor consists of those items which are 
not unique to CBT, and may be demonstrated in non-CBT 
sessions.

Interestingly, pacing and efficient use of time loaded 
highly on both factors in our exploratory factor analysis 
(EFA) but was found to load only on the general therapy skill 
factor in our confirmatory factor analysis (CFA). Conceptu-
ally, high loadings on both factors is unsurprising given that 
pacing and proper session structure is necessary for quality 
CBT interventions to be performed but must not interfere 
with collaborative and interpersonal aspects of treatment. 
This has been supported by research that has shown the 
use of CBT session structure to correlate with treatment 
response (e.g., Ginsburg et al. 2012). Additionally, this is 
similar to the findings of Vallis and colleagues (1986). In 
their study ‘pacing’ had high factor loadings (> .5) on both 
factors as well. Importantly, under the constraints of the 
CFA, this item was found to have a low loading on CBT 
skill, which may suggest that pacing and efficient use of time 
is more related to general therapeutic skill.

For child treatment sessions, a one-factor model best rep-
resented the data. This result, not previously demonstrated in 
the literature, suggests that the CTRS structure may not be 
consistent across all clinical populations and settings. It also 
suggests that a common skill may underlie all items. Perhaps 
child clinicians with lower general therapeutic skills (e.g., 
collaboration) have difficulty applying CBT techniques, 
whereas those with higher general skills are able to apply 
CBT techniques more readily. As these skills tend to appear 
together, those who train and supervise clinicians working 
with children may need to approach training more broadly, 
teaching a more integrated skillset. Though research on 
this is sparse, this hypothesis is consistent with the finding 
that therapist flexibility and collaboration is related to child 
engagement (Chu and Kendall 2009; Hamilton et al. 2008) 
and that child engagement is related to treatment response 
(Chavira et al. 2014). Further, this finding suggests the need 
for future research to examine the CTRS in different clinical 
settings with different clinical populations in order to best 
understand its structure.

It has been suggested elsewhere that competencies 
required for CBT in children may be distinct from those 
required for CBT in adults (Roth et al. 2011). Indeed, Stal-
lard (2005) describes the importance of partnering with par-
ents/caregivers, matching the intervention to child devel-
opmental level, presenting CBT information creatively and 
flexibly, and engagement, among others, as specific compe-
tencies needed for effective CBT treatment for children. This 
was the basis for the creation of a separate scale specifically 
aimed at measuring CBT competence for practitioners work-
ing with children (i.e., The Cognitive Behaviour Therapy 
Scale for Children and Young People; Stallard et al. 2014). 
The scale was created to include the concepts from the 
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CTRS with specific applicability to children. Although the 
CTRS does capture some of the domains listed above (e.g., 
collaboration and interpersonal effectiveness), the current 
data suggest that CBT competence with children requires 
broader skills, consistent with Stallard’s (2005) theory. That 
is, the general therapeutic skills domain is important, but 
separate from CBT skills, for CBT competence with adults; 
whereas, CBT competence with children does not differenti-
ate between the two. Further research is required to confirm 
this hypothesis.

These findings are also relevant to CBT implementation 
efforts. Given the importance of treatment fidelity to the 
implementation of CBT (e.g., Waltman et al. 2017; Stir-
man et al. 2013a), valid measurement of treatment fidelity is 
essential. Although the CTRS is used widely in both research 
and training settings (Forand et al. 2011), our results are the 
first exploration of its structure in a sample of community 
clinicians. This is an essential step in validating the use of 
the CTRS among this population. Valid fidelity measures 
serve many stakeholder groups in implementation and train-
ing settings, including researchers, trainers, and supervisors 
(Essock et al. 2015), all of which are informed by the current 
findings. For example, fidelity research trials (e.g., Stirman 
et al. 2018) should be cautious regarding the factor structure 
of the CTRS dependent on setting and population of enrolled 
clinicians.

In training and supervisory contexts, the feasibility of 
using the CTRS is a concern. The CTRS is a time and 
resource intensive measure of fidelity that may not be feasi-
ble in many practice settings. However, the results provide 
a framework for training and delivering feedback efficiently 
on cases. For example, adult clinicians may be able to inde-
pendently learn CBT skills and general therapeutic skills 
effectively; whereas, child clinicians may require a broader 
more integrated approach. This allows trainers and super-
visors to create more effective and efficient training tools 
and programs, to better observe the successes and failures 
of clinicians and broader implementation initiatives, and 
to measure performance accurately to ensure program effi-
ciency and desirable outcomes. This may assist in decreasing 
the burden of using an observation-based measure of fidelity 
in community mental health settings.

The findings of the current study should be tempered by 
certain limitations. The sample of clinicians was obtained 
from a single implementation program in one urban commu-
nity mental health care system (Beck Community Initiative; 
Creed et al. 2014, 2016a), and may not generalize to other 
settings. Although the project has been shown effective in a 
range of populations (e.g., Creed et al. 2013; Pontoski et al. 
2016), the structure observed may be influenced by the spe-
cific training these clinicians have received. That is, more 
studies in community mental health settings are needed to 
confirm this structure extends beyond the current sample of 

clinicians trained by the BCI. Conducting factor analyses in 
separate samples will help confirm or disconfirm the stabil-
ity and robustness of the findings. Additionally, we did not 
track patient level data in this cohort and thus cannot speak 
to presenting problems of the clients. This could have an 
effect on the findings of the study and future studies should 
include patient level data to determine its effect on the factor 
structure. Similarly, because clinicians were able to choose 
which CBT sessions to submit from among all clients with 
whom they were practicing CBT, we are unable to control 
for the phase of therapy clients may have been in for that 
session, whether multiple recordings from the same client 
were submitted, or whether a session was a more favora-
ble representation of their work. Instead, early, middle, and 
later stages of the clinicians’ training and learning process 
were represented in the data. Finally, it is important to note 
that this new factor structure does not necessarily link to 
improved outcomes for clients. It will be important to exam-
ine whether this new factor structure can inform on client 
outcomes in future research.

Despite these limitations, the current study is an impor-
tant addition the literature. It is the first study to examine 
the reliability and factor structure of the CTRS in a sample 
of community mental health clinicians. Additionally, it is 
the first study to examine differences in the factor structure 
of the CTRS based on clinical population. The results were 
consistent with previous studies showing the CTRS to have 
high levels of interrater reliability (McManus et al. 2010; 
Westra et al. 2009). However, factor analyses showed differ-
ences in factor structure from previous studies (Vallis et al. 
1986) and these differences varied between child and adult 
therapy sessions. This has important implications for assess-
ing fidelity in community mental health settings whether that 
occurs within training programs, implementation, or regular 
supervision. We recommend that feedback and scores be 
provided within factor structures to ensure that clinicians 
perform CBT with high levels of fidelity (Waltman et al. 
2017). Additionally, future studies are needed to determine 
whether CBT conducted in other clinical populations and 
mental health settings is related to different CTRS factor 
structures from those observed here.
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