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Fidelity monitoring is a critical indicator of psychotherapy
quality and is central to successful implementation. A
major barrier to fidelity in routine care is the lack of
feasible, scalable, and valid measurement strategies. A
reliable, low-burden fidelity assessment would promote
sustained implementation of cognitive behavioral therapies
(CBTs). The current study examined fidelity measurement
for cognitive processing therapy (CPT) for posttraumatic
stress disorder (PTSD) using clinical worksheets. External
raters evaluated patient worksheets done as a part of
treatment, both guided by the therapist and completed
independently as homework. Results demonstrated that
fidelity ratings from CPT session worksheets were feasible
and efficient. Notably, they were strongly correlated with
observer ratings of the fidelity of CPT strategies that were
present on the worksheets. Agreement among ratings
conducted by individuals with a range of experience with
CPT was acceptable to high. There was not a main effect of
therapist-guided, in-session worksheet ratings on PTSD
symptom change. However, patient competence in complet-
ing worksheets independently was associated with greater
PTSD symptom decline and in-session, therapist-guided
worksheet completion was associated with larger symptom
decreases among patients with high levels of competence.
With further research and refinement, rating of worksheets
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may be an efficient way to examine therapist and patient
skill in key CPT elements, and their interactions, compared
to the gold standard of observer ratings of therapy video-
recordings. Additional research is needed to determine if
worksheets are an accurate and scalable alternative to gold
standard observer ratings in settings in which time and
resources are limited.
Keywords: Fidelity; Cognitive Behavioral Therapy; Cognitive
Processing Therapy; PTSD

POLICYMAKERS HAVE INCREASINGLY EMPHASIZED the
importance of assessing both the use and the
quality of evidence-based psychosocial and mental
health interventions. Both the Mental Health Parity
& Addiction Equity Act of 2008 and the Patient
Protection and Affordable Care Act of 2010
highlight the role of evidence-based treatment
strategies in service delivery and call for attention
to quality assessment and accountability. Addition-
ally, fidelity must be assessed for research and
practical efforts to implement effective mental
health interventions (Proctor et al., 2011). Fidelity
includes adherence to an intervention protocol,
competence or skill of delivery, treatment differen-
tiation, and treatment receipt, or the patients’
ability to understand and use the intervention
(Dusenbury et al., 2003; Schoenwald et al., 2011),
and it is considered a key indicator of quality of
psychotherapeutic interventions (Fairburn &
Cooper, 2011). Research indicates that fidelity is
associated with greater symptom improvement in
cognitive therapies, including cognitive processing
therapy (CPT) for posttraumatic stress disorder
(PTSD; Farmer et al., 2017; Marques et al., 2019)
and cognitive therapy for depression (Feeley et al.,
1999; Strunk et al., 2010).
Given its importance, ongoing fidelity monitoring

and support is a key component in evidence-based
psychotherapy implementation and sustainability
models (Aarons et al., 2011; Feldstein et al., 2008;
Shediac-Rizkallah & Bone, 1998). The possibility
of “voltage drops,” or reductions in effectiveness,
is of particular concern in these efforts, as it is
important to determine whether decreases in
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treatment effectiveness are due to aspects of treatment
delivery such as treatment fidelity, as opposed to
differences in setting or participant characteristics
(Chambers, 2012; Schoenwald et al., 2011). As
large mental health systems have implemented
evidence-based psychotherapies (Clark, 2011; Karlin
& Cross, 2014; Nakamura et al., 2011), the need to
develop scalable fidelity assessment has increased.
Many efforts to assess fidelity to evidence-based

psychotherapies during initial training efforts have
employed instruments developed for the assessment
of fidelity in clinical trials. These efforts nearly
always involve direct observation of sessions
or review recorded sessions (Creed et al., 2014;
Karlin et al., 2012). While considered the gold-
standard in psychotherapy outcome research,
strategies that require review of session recordings
are time and labor intensive and not feasible in
many practice settings (Schoenwald et al., 2011;
Wiltsey Stirman et al., 2015), particularly in
the context of long-term efforts to support
quality delivery of evidence-based psychotherapies.
Sufficient personnel and funding for session
observation are unlikely to be allocated in large
systems with thousands of therapists to monitor.
They also are unlikely to be available in smaller,
underresourced settings.
Other approaches for monitoring fidelity have

involved either therapist or patient reports and/or
review of clinical progress notes. However, research
has identified limitations to these indirect methods
of monitoring psychotherapy fidelity. Some studies
have found that therapist self-reports of fidelity
only modestly correspond with observer or patient
fidelity ratings (Carroll et al., 2010; Decker et al.,
2013). Moreover, because therapists often perceive
a self-report of their fidelity to treatment as adding
to an already high paperwork burden, they may
over- or underreport their use of prescribed
treatment elements or not complete the reports as
directed (Kauth et al., 2010). While therapists may
be able to report somewhat accurately on their own
adherence to treatment, they may have difficulty
reporting on their own skill level (Brosan et al.,
2008), particularly with regard to more nuanced
aspects of the treatment such as behavioral
rehearsal of cognitive skills (Ward et al., 2013).
Clinical progress notes have also been found to
have limited utility for assessing fidelity. Research
indicates that progress notes provide poor estimates
of frequency or intensity of evidence-based
treatment techniques (Jensen-Doss et al., 2008;
Liddle et al., 2006). Even if progress notes, which
document a therapist’s perspective of what
occurred in sessions, could provide a sufficiently
valid indication of adherence, they are unlikely to
accurately reflect competence levels for session
elements. Likewise, research on patient reports of
therapist’s fidelity suggests that in addition to
increasing patient burden, patients may not fully
understand therapy elements or notice changes in
adherence, and measures may be subject to ceiling
effects (Schoenwald et al., 2011). Patient recall may
also be influenced by timing of administration or
the complexity of the behaviors being assessed
(Hrisos et al., 2009).
One source of information from cognitive behav-

ioral therapy (CBT) that could shed light on both
adherence and competence is the CBT worksheet.
CBT worksheets that are completed or reviewed
in session contain details about aspects of cognitive
restructuring that might otherwise only be obtained
from listening to an entire session; thus, they
may be leveraged to provide a more efficient way
to evaluate fidelity. In many forms of CBT,
therapists use worksheets to guide the patient in
identifying and challenging maladaptive beliefs,
two important treatment strategies that can lead
to symptom reduction for many disorders et al.,
2014; Resick et al., 2008; Vogt et al., 2012).
Because worksheets map closely to these cognitive
elements, worksheets completed in session with
therapist guidance can provide evidence of adher-
ence. The quality of the thoughts, feelings, and
elements of cognitive restructuring entered on
worksheets completed in sessions can also provide
evidence of therapist competence, or the quality
with which these elements of CBTs were addressed
within the session. For example, common errors
that are apparent on worksheets may include
incorrectly identifying automatic thoughts and/or
including other negative automatic thoughts in the
cognitive restructuring or rational response sec-
tions. The therapist’s lack of attention to errors on
“homework” worksheets that are reviewed in
session may indicate that the therapist is not
adequately monitoring and addressing their pa-
tients’ ability to use CBT strategies independently
(i.e., treatment receipt; Borrelli et al., 2005;
Johnson-Kozlow et al., 2008). Skilled completion
of homework may be necessary to promote clinical
change (Wiltsey Stirman, Gutner, et al., 2018).
Thus, compared to other fidelity-monitoring
approaches, clinical worksheets completed both
in session and as homework may provide a less
labor-intensive, but rich and potentially accurate,
source of information about the fidelity with which
certain cognitive elements of a session were
implemented within session.
The primary purpose of this study was to

examine whether clinical worksheets could be
used to assess therapist fidelity to treatment by
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examining the feasibility and acceptability of this
method, interrater reliability, and criterion-related
validity. We hypothesized that a system for coding
worksheets would be feasible (e.g., worksheets would
be legible and complete enough to rate; time to rate
worksheets would be less than the time to observe and
rate full sessions; and the difficulty of using the system
would be low). Analyses of criterion-related validity
examined the association between worksheet fidelity
and observer-based ratings of recorded sessions, with
the expectation that there would be a high association
among these measures. We also sought to explore the
relationship between the competence ratings
and subsequent symptom change as the existing
literature is mixed (Webb et al., 2010). We hypoth-
esized that fidelity ratings based on therapist-guided,
in-session worksheets (hereafter described as in-
session worksheets) would be associated with subse-
quent symptom change.We also hypothesized that an
interaction between in-session worksheet quality and
patient skill at completing worksheets independently
would be associated with subsequent symptom
change.

Method
DEVELOPMENT OF THE RATING SYSTEM

Subject matter experts with knowledge of both
CPT and the systems in which it is implemented,
along with experts in measurement, assisted in
the development and refinement of a scoring
Table 1
Clinical Materials Collected to Assess Fidelity in Sessions of Cognitive

Session Material (when completed) Purpose

2 Impact statement (HW)

Stuck Point Log (IS)
ABC (IS)

HW-assess w
prompts in th
IS-assess th
statement pr
IS-assess th
and feelings

3 ABC (HW and IS) HW-assess p
IS-assess th
and feelings

4 ABC (HW)
Challenging Questions (IS)

HW-assess p
IS-assess the

5 Challenging Questions (HW and IS)
Patterns of Problematic Thinking (IS)

HW-assess p
IS-assess the
IS-assess th

6 Patterns of Problematic Thinking (HW and IS)
Challenging Beliefs (IS)

HW-assess p
IS-assess th
IS-assess the
alternative be

7-12 Challenging Beliefs (HW and IS) HW-assess p
IS-assess the
alternative be

Note. HW = homework completed by patient; IS = completed in session
system and manual (available from first author).
Worksheets from a previous clinical trial testing CPT
(Resick et al., 2002) were used in an iterative process
to refine a scoring system and decision rules to score
each element (varying between 3 and 8 elements per
worksheet) of each worksheet for adherence (a 0-1
rating, indicating whether or not it had been
completed), and competence (a 0-2 rating, with a 2
indicating fully correct or skilled completion). The
study team and subject matter experts then scored
worksheets that were collected from a different trial
testing CPT (Resick et al., 2008) prior to the
commencement of rating for the current study. An
overall adherence and competence rating for each
sessionwas computed by taking themeanof scores for
each worksheet element (3-8 per worksheet) on all
worksheets rated for that session. A mean score for
one of each type of worksheet that was completed for
homework after each session was also computed.

INTERVENTION AND MATERIALS

After the development and training of the scoring
system, raters coded worksheets collected from
individual therapy sessions conducted as part of
a randomized clinical trial (RCT) testing CPT
in a military setting (Resick et al., 2017). CPT is a
12-session, trauma-focused cognitive therapy
that teaches patients to examine and change prob-
lematic beliefs about their role in the trauma,
themselves, and the world that were altered as
Processing Therapy

hether and to what extent the patient was able to respond to
e assignment regarding reasons for the trauma and its impact
erapist ability to identify stuck points during impact
ocessing
erapist ability to help patient differentiate events, thoughts

atient ability to differentiate events, thoughts and feelings
erapist ability to help patient differentiate events, thoughts

atient ability to differentiate events, thoughts and feelings
rapist ability to help patient challenge assimilated stuck points
atient ability to challenge assimilated stuck points
rapist ability to help patient challenge assimilated stuck points
erapist ability to help patient identify thought patterns
atient ability to identify thought patterns
erapist ability to help patient identify thought patterns
rapist ability to help patient challenge stuck points and identify
liefs
atient ability to challenge stuck points and identify alternative beliefs
rapist ability to help patient challenge stuck points and identify
liefs

with therapist guidance; ABC = ABC Worksheet.
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a result of traumatic events (Resick et al., 2008). The
efficacy of CPT has been established in group (Resick
& Schnicke, 1992; Resick et al., 2017) and individual
formats (Resick et al., 2008; Resick et al., 2002;
Resick et al., 2017), and in a variety of traumatized
populations (Bass et al., 2013; Galovski et al., 2013;
Monson et al., 2006; Resick et al., 2008). Like other
CBTs, CPT uses progressive clinical worksheets at
every session to illustrate the concepts being presented
and provide patients with opportunities to practice
cognitive skills. The worksheets are introduced at
every session and completed together by the therapist
and patient in session. Worksheets are then assigned
as homework for the patient to complete indepen-
dently and are reviewed and corrected by the therapist
in subsequent sessions. Table 1 describes thematerials
that are collected during therapy and their purposes.

PARTICIPANTS

The worksheets were obtained from 106 active-
duty military members who received individual
CPT and completed worksheets as part of a
larger trial examining group vs. individual CPT
(Resick et al., 2017). All participants had a
diagnosis of PTSD according to the Diagnostic
and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision (DSM-IV-TR; American
Psychiatric Association, 2000). See Table 2 for
descriptive statistics from the 93 participants with
homework and in-session worksheet ratings from
Table 2
Patient Demographics Included in Current Study

Variable (n = 93)
No. (%) of Patients

Age, mean (SD), y 33.5 (7.2)
Time in service, mean (SD), y 11.5 (6.9)
No. of deployments, mean (SD) 2.3 (1.1)
Gender
Male 91.4%
Female 8.6%

Race
White 41.9%
Black or African American 35.5%
Other 22.6%

Ethnicity
Hispanic or Latino 22.5%

Education
High school diploma/ GED 16.1%
Some college or more 82.8%

Hazardous drinking 15.1%
History of head injury with postconcussive
symptoms

71.8%

Combat-related index trauma 88.2%

Note. This sample consists of patients with homework and in-
session worksheet ratings from at least one session between
sessions 4 and 7. No. = number;SD = standard deviation; y = years.
at least one session between Sessions 4 and 7 who
were included in the current analyses examining
worksheet competence scores as predictors of PTSD
symptom change.

ASSESSMENT INSTRUMENTS

PTSD Assessment
Patients participated in the Posttraumatic Symptom
Scale–Interview Version (PSS-I) prior to randomi-
zation. The PSS-I is a 17-item clinical interview that
evaluates DSM-IV PTSD symptoms on a frequency
and severity scale (scores range, 0-51, with higher
scores reflecting greater PTSD severity). The
stressor-specific Posttraumatic Stress Disorder
Checklist (PCL-S) is a self-reported measure of
PTSD symptoms in the past month (scores range,
17-85, with higher scores reflecting greater PTSD
severity). While the baseline measure assessed
symptoms over the past month, the version
administered during treatment queried symptoms
over the previous week (Weathers et al., 1993).

Fidelity Ratings
Worksheet rating. When completing and collect-

ing the worksheets in the study, therapists indicated
whether the worksheet was completed in session by
the therapist and patient, completed for homework
and reviewed in session, or completed by the patient
for homework but not reviewed in session. To rate
fidelity to treatment within session, one of each of the
worksheets that was completed or reviewed in session
was scored to be representative of that session. Raters
chose the worksheet that was most complete, or if all
were similarly complete, one that was most closely
related to the goals and theme of that particular CPT
session. Patient skill as a proxy for therapist fidelity
was assessed by rating the skill with which they
completed worksheets independently between ses-
sions, using only worksheets that were not reviewed
by the therapist. To assess each type of worksheet and
corresponding skills, homework assignments from
Sessions 1-11 were rated for each patient. No
worksheets are completed in Session 1 of the
protocol, but patients are given an assignment that
was collected in Session 2 for rating, which was used
to reflect the patients’ level of skill after the first
session.
Two expert CPT providers (both rostered by the

CPT for PTSD program; and one of whom was also
a qualified CPT consultant), two bachelor’s-level
research assistants, and one undergraduate student
served as raters. Individuals of different clinical
backgrounds were included as raters to explore the
feasibility of rating fidelity based on worksheets. To
ensure all raters understood CPT and its core
elements, three nontherapists read the CPT manual
and completed a Web-based training on CPT. The
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group of five raters reviewed the coding system and
manual together before any rating began. The
raters independently rated worksheets from two
cases per week over 4 weeks and met to discuss
discrepancies in ratings, clarifying decision rules in
the scoring manual throughout this process. When
raters achieved 90% agreement, they began coding
independently. All raters rated an even number of
worksheets with some overlapping to assess agree-
ment. Fifteen percent of the 1,582 sessions evalu-
ated were coded by two raters to assess for
agreement. To prevent drift, raters met every
other week to discuss any discrepancies in ratings
on overlapping cases during the rating period. After
scoring worksheets for each session, raters reported
worksheet legibility, time required for ratings, how
accurately the worksheets seemed to reflect patient
and therapist skill, how accurately they seemed to
reflect what occurred during the session, and the
ease of completion of the ratings.

Observer ratings. All sessions in the CPT study
were videotaped for supervision and traditional
fidelity ratings. CPT therapists who were not
involved in the current project rated CPT adherence
and competence in past trials and in the parent
study as observer raters of fidelity. The raters
followed a version of the CPT Fidelity Rating form
that has been used in past studies (Peterson et al.,
2013; Resick et al., 2017). This involved the use of
dichotomous variables for adherence to each
unique and essential item within sessions as well
as a 5-point Likert-type scale for competence at
each unique and essential treatment element. As
described in greater detail in the supplement report
from the parent study (Resick et al., 2017) raters
assessed fidelity from one or more individual
therapy sessions from 103 different patients, with
a total of 107 different session ratings. Unique and
essential elements were rated as present in 97.5% of
the ratings. The mean of the scores for each unique
and essential item for each session was calculated to
determine an overall score for adherence and
competence for each session. In the overall trial,
the average individual therapist competence score
was 4.4 out of 5.0 (SD = 0.7). We also calculated a
separate session-level mean that included only
observer rating items that corresponded to activities
captured on the worksheets (e.g., introducing a
particular worksheet and guiding the patient
through it, and completing cognitive restructuring
activities). Items such as psychoeducation or assign-
ing homework were not included in this analysis.
For the current study, a subsample of 44 session
videos that were reviewed aligned with worksheets
that were coded.
DATA ANALYSES

Feasibility and Acceptability
Frequencies, percentages, and descriptive statistics
were calculated to determine perceived feasibility,
efficiency, and acceptability of the scoring strategy.

Reliability and Criterion Validity
Rater agreement from the subsample of worksheets
scored twice was assessed for individual worksheet
scores and for overall session scores using Cohen’s
kappa for adherence ratings, while intraclass correla-
tion coefficients (ICCs) were calculated for compe-
tence ratings using two way mixed models. We
selected absolute agreement for a more stringent
model of rater reliability. We examined correlations
between fidelity ratings assessed usingworksheets and
the observer-rated fidelity assessments from the
original clinical trial.

Exploration of Relationship Between Fidelity
Ratings and Symptom Change
With the assumption that high fidelity treatment will
result in reductions in patient reports of PTSD
symptoms regardless of other factors, we examined
the impact of competence on change in PTSD
symptoms from assessment to assessment using latent
change score (LCS) modeling and theMplus software
package (Version 7;Muthén&Muthén, 1998-2012).
TheLCSapproach simultaneouslymodels two change
processes (See Figure 1). Autoregressive relationships
(also referred to as regressed-change models) are
evaluated by regressing each assessment of a repeat-
edly measured outcome variable on the previous
assessment of the same variable (McArdle, 2009).
LCS models also include a general growth factor to
account for changes in mean levels and variability in
the outcome across time (i.e., LCS models model do
not assume equal variance of the repeatedly assessed
variable over time), thereby producing more reliable
and accurate estimates of change between assess-
ments. In addition, the LCS approach disaggregates
within and between subjects’ variability in both the
mean level of and change in the outcome variable,
reducing the likelihood of biasing that can occur due
to the confounding of within- and between-subjects
effects (Conklin & Strunk, 2015; Hamaker et al.,
2015).
To explore associations between in-session and

homework competence ratings and PTSD symptoms
over time, we entered competence scores as predictors
of each latent change variable from the session at
which these variables were assessed through the
follow-up assessment. Competence scores were
examined in three separate models, one each for
competence at Session 2, at Session 3, and between
Sessions 4 and 7 (see results section for rationale for
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these groupings). Because each latent change score has
paths from subsequent PTSD levels and the general
growth factor, each latent change score isolates
change during that specific period (i.e., change when
controlling for previous levels and general change
processes). We evaluated two models for each set of
competence score predictors. The first model included
in-session and patient competence scores to evaluate
main effects. The second model added an interaction
(product) term to evaluate interactions between the
two scores.

Results
FEASIBILITY, ACCEPTABILITY, AND RELATIVE ADVANTAGE

Of 621 sessions that could potentially be rated,
83% could be rated for adherence and competence.
FIGURE 1 Depiction of dual change LCS model for
measured variables (e.g., the box with p[0] represents the sc
represent latent variables with p0 (latent variable of PTSD
between pre-treatment and session 2), gp0 (intercept or l
(constant change factor), and ep (measurement residual/err
of latent variables in the model. βs represent the proportio
level on subsequent change). Double-sided arrows indicate
single-sided arrows depict directional relationships. Eight a
and posttreatment) were used for the analyses. However, to
figure; therefore, the dashed lines indicate that the figure is d
eighth assessment. LCS = latent change score; PTSD = pos
Stressor-Specific.
Fewer than 10% had legibility issues. This suggests
that capturing data generated during CPT is a
feasible strategy. Raters indicated that the strategy
was low to moderately difficult to use, with a
mean rating of 2.6 (SD = 1.6) on a 0-6 scale (with 0
indicating “no difficulty” and 6 indicating
“not possible to rate”) of 1,582 worksheets.
They believed that the rating system was moder-
ately effective at capturing session content (M = 3.2,
SD = 1.4) of 570 worksheets and that their
ratings were moderately reflective of therapist
skill (M = 3.3, SD = 1.4) of 574 worksheets
and patient skill (M = 3.3, SD = 1.1) of 572
worksheets. The mean time to complete ratings for
a session (one or more worksheet per session) was
7.0 minutes, (SD = 3.9) for 1,582 worksheets.
PTSD symptoms (p) symptoms. Boxes represent
ore of PCL-S at the pretreatment assessment). Circles
at baseline), Δp02 (latent change score for PTSD

atent variable representing pre-treatment value), gp1
or) used as the notation to depict the different types
nal change coefficients (i.e., the influence of previous
d nondirection (i.e., correlational) associations, while
ssessments (pretreatment, Sessions 2, 4, 6, 8, 10, 12,
save space, only four assessments are depicted in the
iscontinuous, going from the fourth assessment to the
ttraumatic stress disorder; PCL-S = PTSD Checklist –

Image of Figure 1


Table 3
Descriptive Statistics for Worksheet Collected and Rater Agreement Statistics

In-Session Adherence In-Session Competence Patient Out-of-Session Homework
Competence

Worksheet n M
(SD)

Min-
Max

Rater
Agreement
(k)

n M
(SD)

Min-
Max

Rater
Agreement
(ICC)

n M
(SD)

Min-
Max

Rater
Agreement
(ICC)

ABC Sheet 217 .98
(.10)

0-1 .98 198 1.73
(.25)

1-2 .68 180 1.58
(.42)

0-2 .55

Impact Statement/Stuck
Point Log

109 .97
(.14)

0-1 .60 85 1.78
(.36)

0-2 .89 93 1.45
(.60)

0-2 .68

Challenging Questions 135 1
(0)

1-1 .96 125 1.54
(.39)

.5-2 .76 101 1.32
(.47)

0-2 .88

Problematic Patterns 90 .96
(.15)

0-1 .99 77 1.55
(.54)

0-2 .63 74 1.39
(.62)

0-2 .92

Challenging Beliefs 144 .95
(.09)

.56-1 .76 132 1.43
(.33)

.4-2 .79 133 1.27
(.44)

0-2 .76

Overall Session
Adherence/Competence

599 .97
(.09)

0-1 .93 516 1.60
(.36)

0-2 .86 493 1.40
(.49)

0-2 .88

Note. ƙ = Cohen’s Kappa; ICC = intraclass correlation coefficient.
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RELIABILITY AND VALIDITY

Interrater Reliability
Table 3 contains descriptive statistics for each
worksheet rating and rater agreement statistics.
Reliability ratings between the five study raters
were in the good to almost perfect range for
rating worksheets evaluating therapist adherence
and competence, and agreement on worksheets
completed in session adherence was excellent
(Cichetti, 1994). Ratings of patient skill completing
both in-session and homework worksheets ranged
from adequate to almost perfect, with excellent
agreement for the session’s overall skill rating.

Internal Consistency Reliability and Correlations
Between Sessions
Table 4 depicts the zero-order correlations
among baseline PTSD scores and in-session and
homework worksheet competence ratings of
Sessions 2 through 7. In-session and homework
worksheet competence were correlated in Sessions
2-6. In-session worksheet competence at Session 2
(ABC worksheets, which identify thoughts and
feelings), only exhibited a significant negative
association with in-session worksheet competence
at Session 7 (Challenging Beliefs worksheets),
while in-session worksheet competence at Session 3
(ABC worksheets) was not associated with in-
session competence at any other session. In
contrast, in-session worksheet competence scores
between Sessions 4 through 7 (worksheets that
challenge beliefs) tended to be significantly
and positively associated with each other. A
similar pattern emerged for homework worksheet
competence ratings; therefore, to reduce the number
of analyses, we analyzed worksheet competence
ratings from Session 2 and Session 3 separately,
while taking the average of worksheet competence
ratings from Sessions 4-7. Cronbach’s αwere .68 and
.60 respectively for in-session and homework work-
sheet competence ratings fromSessions 4-7, indicating
acceptable levels of internal reliability for a 4-item
scale, given that alphas are typically lower for scales
with fewer items.

Criterion-Related Validity
Correlation between expert observers’ fidelity ratings
of videotaped treatment sessions (n = 44 sessions) and
adherence as rated by coding worksheets was low for
adherence when the full observer score was compared
to the rated adherence of worksheets (r = .06, p = .68)
but was higher with the when the observer score
was compared to the scores of worksheet-related
items within the sessions (r = .81, p < .001). The
correlation between fidelity ratings of session videos
and session competence from worksheet ratings was
not significant for full sessions (r = .28, p = .07),
but worksheet-related items were highly correlated
with observer ratings of items that were reflected
on worksheets (r = .82, p < .001). These findings
suggest that the worksheet rating strategy may not be
appropriate to assess fidelity of a full session, but may
adequately reflect fidelity to cognitive elements of the
session involving essential skills and elements that are
captured on worksheets.
ASSOCIAT IONS BETWEEN WORKSHEETS AND

SYMPTOM CHANGE

PTSD Univariate LCS Model
Prior to examining associations between worksheet
competence and change in PTSD, we evaluated



Table 4
Descriptive Statistics and Correlations

Variable 1 2 3 4 5 6 7 8 9 10 11 12 M SD

1. PCL PRE — 55.03 11.00
2. S_WS_Com2 .18 — 1.77 0.26
3. S_WS_Com3 -.23* .10 — 1.72 0.26
4. S_WS_Com4 -.16 .12 .20 — 1.59 0.34
5. S_WS_Com5 .04 .02 .09 .28* — 1.55 0.42
6. S_WS_Com6 .01 .00 .02 .37** .34** — 1.52 0.39
7. S_WS_Com7 .02 -.29* -.07 .14 .33** .32** — 1.39 0.35
8. PT_WS_Com2 .01 .35** .15 .15 .04 -.08 -.06 — 1.50 0.49
9. PT_WS_Com3 -.10 .14 .25* .26* -.07 -.03 -.07 .25* — 1.66 0.28
10. PT_WS_Com4 -.10 .19 .20 .38** .33** .13 -.08 .27* .32** — 1.40 0.47
11. PT_WS_Com5 -.14 .38** .12 .31** .5** .46** .13 .21 .02 .30* — 1.34 0.55
12. PT_WS_Com6 -.13 .03 .09 .26* .29* .36** .35** -.01 .15 .35** .21 — 1.33 0.43
13. PT_WS_Com7 .02 .03 .07 .19 -.05 .12 .22 .23 .17 .35** .13 .51** — 1.20 0.48

Note. Pearson’s correlations presented.M =mean,SD = standard deviation; PCL = Posttraumatic Checklist; PRE = pre-treatment; S= Session
(e.g., in-session, therapist guided);WS=worksheet; PT=patient; Com=competency (with adjacent number = session number). * p< .05. **p< .01.

Table 5
PTSD Change Scores from Assessment to Assessment

Time

Period ΔPTSD (95%CI)
PRE-S2 -2.52 (-4.54, -0.50)
S2-S4 -1.79 (-3.43, -0.14)
S4-S6 -2.11 (-3.65, -0.57)
S6-S8 -1.91 (-3.48, -0.34)
S8-S10 -2.45 (-4.11, -0.79)
S10-S12 -2.58 (-4.37, -0.80)
S12-PST -0.51 (-2.38, 1.35)

Note. ΔPTSD = change in PTSD; 95%CI = 95% confidence
interval;
PRE = pretreatment assessment; S = session; PST = posttreatment
assessment.
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a univariate LCS model for PTSD symptoms.
This model included proportional change estimates
(i.e., paths from PTSD levels at Time = t to latent
change variables representing change in PTSD from
Time = t to Time = t + 1), a general growth factor,
and a specified autocorrelated error structure
among the residuals of the repeated PTSD mea-
surements. The fit indicators showed adequate to
good model fit, χ2 (30, N = 93) = 54.25, p = .004;
CFI = .96, TLI = .96; RMSEA = .09, SRMR = .06.
Next, the proportional change coefficients were
constrained to be equal across time to test whether
the impact of PTSD symptoms at one point on
subsequent change in PTSD between that point and
the next time point was invariant across time.
Table 5 presents the estimates of change between
each PTSD assessment and corresponding 95%
confidence intervals. On average, participants
exhibited significant decreases between each PTSD
assessment except between Session 12 and the
posttreatment assessment. The estimate for the
intercept indicated that on average participants’
baseline PTSD (PCL) score was 54.03 (cr = 47.63,
p < .001), and the variance estimate for the
intercept term was 42.59, (cr = 2.43, p = .02),
indicating significant individual differences in
initial status. The estimate for the general growth
factor was 16.00 (cr = 3.46, p = .001) with the
variance estimate for the growth factor indicating
significant variance across participants in gener-
al growth (b = 28.80, cr = 2.43, p = .02).

Associations Between Worksheet Scores and
Symptom Change
Table 6 summarizes the results of the three LCS
models that included competence scores as predic-
tors of PTSD latent change scores. Although
we expected that in-session competence would
be associated with subsequent symptom change,
findings did not support this hypothesis. A signif-
icant main effect of patient competence completing
homework worksheets emerged, with higher
patient competence at Session 2 significantly
associated with changes in PTSD from Session
8 to Session 10 (b = -4.99, cr = -2.89, p = .004).
Specifically, patients who were rated higher
in competence on their independently completed
Session 2 homework (identifying events, thoughts
and feelings) exhibited larger decreases in
PTSD from Session 8 to Session 10 (challenging
beliefs; d = -.63) than patients whose Session 2
homework was rated lower in competence.
For Session 3 competence scores, results indicated
a main effect of patient competence on PTSD
changes from Session 8 to Session 10 (b = 7.51, cr =
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FIGURE 2 The impact of in-session, therapist-guided worksheet competence (Session 2)
on change in PTSD from Session 8 to Session 10 as a function of homework worksheet
competency (Session 2). PTSD = Posttraumatic Stress Disorder; PCL = PTSD Checklist –
Stressor-Specific; WS = worksheet; SD = standard deviation; Low Patient = one standard
deviation below the mean of patient homework (between-session) worksheet competence;
High Patient = one standard deviation above the mean of patient homework worksheet
competence. The shaded areas indicate the levels of worksheet competence at which the
impact of homework worksheet competence on change in PTSD was statistically significant.
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2.18, p = .03, d = .48). In contrast to the significant
Session 2 patient competence main effect for this time
period, the Session 3 effectwas positive, indicating that
higher Session 3 patient competence scores were
FIGURE 3 The impact of therapist-guided, in-s
7) on change in PTSD from Session 8 to Sessi
competency (Sessions 4-7). PTSD = Posttrauma
– Stressor-Specific; WS = worksheet; SD = stand
deviation below the mean of homework wor
standard deviation above the mean of in-session
indicate the levels of worksheet competence at
competence on change in PTSD was statistically
associated with smaller decreases in PTSD from
Session 8 to Session 10.
We found some support for our hypothesis that

the combination of high in-session and out-of-
ession worksheet competency (Sessions 4-
on 10 as a function of patient worksheet
tic Stress Disorder, PCL = PTSD Checklist
ard deviation; Low Patient = one standard
ksheet competence; High Patient = one
worksheet competence. The shaded areas
which the impact homework worksheet
significant.

Image of Figure 2
Image of Figure 3
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session homework competence would be associated
with greater symptom change. The main effect
of patient homework competence assigned at
Session 2 was qualified by a significant patient
by in-session worksheet competence interaction
(b = -11.54, cr = -3.69, p < .001.The effect size of
the interaction was large (d = -.80). Figure 2 illustrates
the nature of these interactions. For patients with
high levels of competence as assessed on completed
between-session worksheets, in-session worksheet
competence exhibited a negative association with
change between Session 8 and 10 and between
Session 12 and posttreatment, such that higher in-
session worksheet competence was associated with
larger symptom decreases relative to lower in-session
worksheet competence for those more skilled
patients. Individuals with low levels of between-
session worksheet competence experienced less
symptom improvement if they and their therapist
completed in-session worksheets with higher compe-
tence, compared to those for whom in-session
worksheets were completed with lower levels of
competence. For the Sessions 4-7 worksheet compe-
tence scores, a similar, significant patient-by-therapist
interaction emerged for change in PTSD between
Session 8 and Session 10, although as Figure 3
suggests, the difference was less pronounced for
patients with lower levels of between-session work-
sheet competence than those with higher levels of
competence.

Discussion
In this proof of concept study, we assessed whether
cognitive therapy worksheets completed in CPT
sessions and evaluated by external raters could be
used to assess fidelity by examining the feasibility
and acceptability, interrater reliability, and
criterion-related validity of this method. We also
explored whether the quality of worksheets was
associated with subsequent symptom change.
Findings revealed that, if refined and supported
through additional research, worksheets have
the potential to offer a reliable, feasible, and
efficient strategy for measuring fidelity. While not
associated with overall session fidelity (which
includes CPT elements that are not included in
worksheets such as psychoeducation and Socratic
questioning), worksheet fidelity scores are strongly
associated with observers’ fidelity ratings of some
key CPT skills and processes that are central to
symptom change according to CPT’s underlying
theory (e.g., identifying thoughts and feelings,
cognitive restructuring). We also found that
the skill with which therapists guide worksheet
completion in sessions was associated with symp-
tom reduction among patients who were more
skilled, as evidenced by correctly completing the
worksheets with minimum therapist input.
These findings have potentially important impli-

cations for implementation research and practice.
Ongoing fidelity monitoring and support has been
shown to reduce turnover among trained therapists
(Aarons et al., 2009), and higher fidelity is
associated with greater PTSD symptom reduction
(Farmer et al., 2017; Marques et al., 2019). Coding
worksheets for fidelity is a strategy that may be
feasible for assessing the use of specific cognitive
components and the quality with which they are
implemented, without time- and resource-intensive
observation of full sessions or the subjectivity that
accompanies self-reports of fidelity. The ability of
raters with varying degrees of experience with CPT
to achieve good rater agreement suggests that this
method couldbe feasible for use in clinical care
settings, although if additional research and mod-
ification will be necessary to maximize the clinical
utility of this novel approach.
It is important to note that although worksheet

ratings may be useful in some ways, we did not find
evidence that this strategy reflects every element of
CPT that observer-rated fidelity captures. The
worksheet adherence and competence ratings were
not significantly correlated with observer ratings of
overall CPT fidelity based on videos of therapy
sessions, but they were highly correlated with
observer ratings of the CPT session skill and
process-based elements that are addressed in the
worksheets. Thus, the use of worksheets cannot
necessarily be used as a substitute for overall CPT
fidelity. However, the link between worksheet
competence and symptom change indicates that
they can be used to assess aspects of the delivery of
some key cognitive interventions. In previous
research, the type of cognitive change that work-
sheets target has been associated with symptom
change (Schumm et al., 2015). Whether this
cognitive change arises uniquely from in-session
behaviors such as Socratic dialogue, which could
not be captured through worksheet ratings, or from
doing worksheets remains to be investigated.
Worksheets that are completed independently
between sessions can also be used to assess
treatment receipt, as reflecting the quality of
patients' independently completed worksheets.
Whereas the time required to observe a session
and rate fidelity is at least as long as the session
itself, the strategy of evaluating worksheets re-
quired, on average, only approximately 7 minutes.
Even if videos can be viewed at 1.25 or 1.50 speed,
full session observer ratings can require that the
entire 50+ minute session be viewed and then time
taken to complete ratings. Additionally, in contrast
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to the added effort of digitally recording therapy
sessions and transmitting them to expert therapists
for review, worksheets are routinely completed and
saved in CPT and thus may be more convenient and
acceptable to therapists and their patients. If
further research supports this approach, it
could have important implications for mental
health systems and organizations that cannot
feasibly assess fidelity of some key elements using
observational strategies. The approach evaluated
in this study may be a promising strategy for
evaluating cognitive therapy fidelity and has the
potential to reduce the burden on raters in terms of
both time and cost in clinical trials as well as routine
clinical practice.
Although we did not find evidence for a direct

association between ratings of worksheets complet-
ed in session and symptom change, the finding that
worksheet-based therapist competence was associ-
ated with symptom change with more skilled
patients suggests that the work therapists do in
session—such as initially teaching the skills of using
the worksheets, reviewing worksheets, and, when
necessary, providing corrective feedback—interacts
with the patient’s ability to complete the worksheets
independently. The quality of the worksheets
completed in session with the therapist and the
worksheets completed outside of session were
significantly correlated in many sessions, suggesting
that in-session worksheet competence may be
influenced by patient abilities independent of
therapist skill. Importantly, our analytic strategy
took this relationship into account. It is possible
that there are floor effects in later sessions for some
patients who demonstrate high levels of indepen-
dent skill and symptom change early in treatment,
which may contribute to attenuated symptom
change in later sessions. It is also possible that
these interactions reflect the positive effect of
alignment between therapist and patients compe-
tence, whereby focus on perfecting a worksheet at
the expense of other in-session elements that may
facilitate change may be inappropriate for patients
who struggle to use the skills independently. Such
findings may be expected in complex interventions
that involve interactions between and contributions
from both the provider and the patient, and our
coding method can be used to facilitate future
exploration of these interactions.
While there remains a need for additional research

on this method, our findings highlight the importance
of assessing both the quality of work done with the
guidance of the therapist in session and work done
independently outside of the session, or treatment
receipt (Toomey et al., 2015). It can be challenging to
disentangle the contributions of therapists and pa-
tients to clinical outcomes using observational
methods (Webb et al., 2010). Given that the current
study suggests that both patient and therapist skills
may be needed to maximize outcomes, assessments of
both are important. Of course, these assessments are
not entirely independent. Like observer-rated fidelity,
ratings of worksheets completed in session are not a
pure measure of therapist skill, particularly if the
patients are the ones who actually write on the
worksheets in session. It may be difficult for the
therapist to ensure that patients write down the
responses to worksheet prompts exactly as articulated
in the session, and therapists may choose not to
correct every element of a worksheet in the session if it
could impact the therapeutic alliance or the ability to
move forwardwith newmaterial. Future investigation
of relationships between therapist competence, patient
competence, and clinical change could benefit from
asking therapists to write on at least one worksheet in
session as their patients observe.
Although the findings of this study suggest that a

worksheet-based approach to fidelity assessment
holds promise, there are some limitations that are
important to bear in mind. Because therapist skill
levels were not experimentally manipulated, our
findings suggest associations, but cannot confirm
the impact of therapist competence on PTSD
symptom change. In addition, the worksheets
collected for this study were completed in the
context of treatment in a military behavioral health
clinic for the purpose of a randomized clinical trial.
Additionally, this study was conducted with an
active duty military sample that was predominantly
male, although the study participants were diverse
in terms of race, ethnicity, and education levels.
Future research in routine care settings can be used
to determine whether these findings extend to a
wider variety of patients, therapists, and worksheet
quality (Wiltsey Stirman, Marques, et al., 2018).
Although some of the study therapists were newly
trained in CPT, the findings may not generalize
to CPT worksheets completed in routine clinical
care settings. Worksheets were generally completed
with at least a moderate level of competence.
The Cronbach’s α were also acceptable but
somewhat low (.60-.68) for homework and in-
session worksheet competence. However, these
results may reflect that Cronbach’s alphas tend to
be lower for scales with fewer items. Furthermore,
as Streiner (2003) notes, the adherence and
competence assessments may be more appropriate-
ly considered an index rather than a scale, because
they comprise items that may not be correlated
(e.g., skill at differentiating thoughts from feelings
and identifying rational responses) but that assess
different aspects of fidelity. Finally, future research
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efforts that involve the assessment of symptoms at
every session, rather than every other session, can
allow a more precise determination of which
worksheets or sessions are most closely related to
symptom change.
Despite these limitations, this study has potential

implications for advancing the measurement of
fidelity as well as interactions between patient
and therapist skills on essential cognitive elements
of CPT. While more research to compare this
approach to gold-standard observer ratings is
necessary, our findings suggest that worksheet
ratings may facilitate an examination of the
complex and nuanced relationships between ther-
apist and patient competence as they relate
to treatment outcomes. Efforts to scale up delivery
of CBTs and to monitor fidelity can be limited
by availability of personnel and the time required
for observation. Identifying a strategy that is
less time intensive has implications for efforts to
assess fidelity, whether fidelity is evaluated as an
implementation outcome, a process variable in
treatment research, a tool for ongoing feedback,
or as a criterion for successful completion of
treatment. Current findings did not establish a
direct link between in-session worksheet quality
and symptom change. Further investigation
is warranted before any high-stakes decisions
(e.g., quality benchmarks, substitution of work-
sheets ratings for observer ratings for therapist
certification) are made based on worksheets,
but additional refinement and research on this
approach may result in a scalable alternative
to observer ratings. Research is currently
being conducted to determine whether a refined
approach works for CPT fidelity assessment, as well
as CBTs for other disorders (Wiltsey Stirman,
Marques, et al., 2018). If further research
demonstrates the validity of this alternative
method, the use of worksheets to assess fidelity
has the potential to greatly increase the scalability
and feasibility of large-scale fidelity assessment of
CBTs in clinical care.
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