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Objective: This study estimated the size of therapist effects (TEs) for dropout and clinical effectiveness of two
trauma-focused psychotherapies (TFPs) and evaluated whether therapy delivery and clinic organizational
factors explained observed TEs.Method: Participants were 180 therapists (54.4%psychologists, 42.2% social
workers) from137VeteransHealthAdministration facilities and 1,735 patients (24.7%women; 27.2% people
of color) who completed at least two TFP sessions. Outcomes were dropout (< 8 TFP sessions) and for
a subsample (n = 1,273), clinically meaningful improvement and recovery based on posttraumatic stress
disorder checklist for DSM-5 (PCL-5) scores. Therapist-level predictors were ascertained through survey,
manual chart review, and administrative data.Multilevel models estimated TEs.Results:Over half (51.2%) of
patients dropped out and those who dropped out were less likely to meet criteria for clinically meaningful
improvement or recovery (ps < .001). Adjusting for case-mix and TFP type, therapists accounted for 5.812%
(p < .001) of the unexplained variance in dropout. The average dropout rate for the 45 therapists in the top
performing quartile was 27.0%, while the average dropout rate for the 45 therapists in the bottom performing
quartile was 78.8%. Variation between therapists was reduced to 2.031% (p= .140) when therapists’mean of
days between sessions, adherence, implementation climate, and caseload were added to multilevel models.
TEs were nonsignificant for clinically meaningful improvement and recovery. Conclusions: Interventions
targeting therapy delivery and clinic organization have the potential to reduce variation between therapists
in TFP dropout, so that more patients stay engaged long enough to experience clinical benefit.

What is the public health significance of this article?
In routine care, some therapists were more effective than others at retaining patients in trauma-focused
psychotherapy. Specifically, approximately one in four patients dropped out among therapists in the
best performing quartile, while almost four in five patients dropped out among therapists in the worst
performing quartile. Because patients who dropped out from a trauma-focused psychotherapy generally
did not demonstrate clinically meaningful improvement or recovery, identification of modifiable factors
that enhance therapists’ ability to reduce dropout is critical. Our findings suggest that interventions to
reduce the time between sessions and enhance clinic support for delivery of trauma-focused psychotherapy
have the potential to reduce the difference in dropout rates between high and low performing therapists.
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The inclusion of posttraumatic stress disorder (PTSD) as a distinct
mental health diagnosis in the Diagnostic and Statistical Manual
of Mental Disorders (DSM) in 1980 catalyzed efforts to identify
PTSD-specific therapies. Since that time, research has shown that
trauma-focused psychotherapies (TFPs) confer the greatest benefit
compared with other psychotherapeutic modalities. In 2005, the U.S.
Veterans Health Administration (VHA) began rollout of two TFPs—
cognitive processing therapy (CPT) and prolonged exposure (PE),
both of which are recommended as first-line treatments in all Clinical
Practice Guidelines for PTSD (Hamblen et al., 2019). This rollout
included policy requiring the availability of CPT and PE at every
medical center, competency-based training of its mental health
workforce, the development of templates for documenting CPT and
PE delivery in the electronicmedical record, and ongoing support for
therapists through mentoring and consultation (Karlin et al., 2010).
Although CPT and PE are among the TFPs for PTSD with the

strongest evidence base, not all patients experience a therapeutic
benefit. This may be particularly true among military populations
(Kitchiner et al., 2019; Steenkamp et al., 2015). A recent comparative
effectiveness study in a large Veteran sample found that 27%–40%
failed to respond to these TFPs (Schnurr et al., 2022). Furthermore,
therapy noncompletion, a problem across therapies (Cooper et al.,
2018; Fernandez et al., 2015), is common for CPT and PE (Steenkamp
et al., 2020). An understanding of the reasons that patients drop out or
fail to benefit even when they receive an adequate dose can inform
treatment decisions and guide the design of strategies to reduce
dropout and improve clinical outcomes from TFPs.
Most of the research examining the variability in dropout and

effectiveness from CPT and PE focused on patient characteristics
and yielded inconsistent results (Eftekhari et al., 2020; Hale et al.,
2019; Kehle-Forbes et al., 2016; Maguen et al., 2019, 2020; Roberge
et al., 2022). The most notable exception is that younger age or
having served in the more recent wars consistently predicted
increased dropout fromCPT and PE (Goetter et al., 2015). Much less
attention has been paid to the therapists providing TFPs, variation in
how they deliver these treatments, and whether this variation affects
retention and treatment effectiveness. As the largest integrated health
care system in the United States, variability between VHA therapists
and the clinics in which they work is inevitable.
Systematic variation between therapists in patient outcomes,

including retention and clinical improvement, is referred to as
therapist effects (TEs). When TEs are present, certain therapists
consistently achieve better results than others (Baldwin & Imel,
2013). Two practice-based studies have examined TEs in the context

of TFPs. One study in a single VHA PTSD clinic involved 25
therapists and 192 patients who completed CPT and found that
therapists accounted for approximately 12% of the variability in
posttreatment PTSD symptom levels (Laska et al., 2013). The second
study used VHA administrative data to examine 2,709 therapists who
provided CPT or PE to 18,461 patients and reported that therapists
accounted for almost 9% of the unexplained variance in therapy
completion (Sayer et al., 2022). The first study did not look at
dropout and the second study did not examine clinical outcomes.
Neither study controlled for potentially confounding case-mix
variables (e.g., patient characteristics associated with outcomes that
may be unevenly distributed across therapists).

While quantifying the extent of TEs is an essential first step, the
more actionable research questions center on the reasons some
therapists are more effective than others. One might expect
therapists who provide CPT or PE as tested in randomized
controlled trials (RCTs) and prescribed in treatment manuals to have
better patient outcomes than those who do not. In general, the
literature on the relationship between fidelity and therapy outcomes
has yielded mixed results (Keefe et al., 2022; Webb et al., 2010).
The small number of studies that have examined this issue in the
context of CPT reported that certain components of treatment
fidelity (e.g., adherence to the protocol or competence in providing
key components of the protocol) are associated with clinical
improvement (Farmer et al., 2017; Holder et al., 2018; Keefe et al.,
2022; Marques et al., 2019). The CPT and PE treatment manuals
used in VHA also specify that CPT is to be delivered in 60-min and
PE in 90-min weekly sessions, and efficacy trials for these TFPs
often used a twice per week session structure. However, in routine
care, therapists may have difficulty seeing patients this frequently
or consistently. Consistent with the possibility that session spacing
matters, a study of women who participated in a RCT comparing
CPT to PE found that higher average days between sessions and, to a
lesser extent, inconstancy in days between sessions were associated
with less symptom reduction over treatment (Gutner et al., 2016).
Additionally, converging evidence indicates that TFP dropout is
lower when sessions are prescribed at least twice weekly compared
with less frequently (Galovski et al., 2022; Levinson et al., 2022).
We are not aware of studies that have examined the association
between session spacing or fidelity and TFP dropout in the context of
routine outpatient settings where there is less treatment monitoring
than in RCTs.

The settings in which therapists work vary in terms of climate,
culture, policies, resources, and procedures. Despite this variability,
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the clinic and organizational factors that affect therapists’ perfor-
mance are understudied. For example, policy regarding therapist
caseloadmay be drivenmore by the need to ensure patient access than
by evidence on the association between caseload and therapists’
effectiveness. TFPs are time intensive (eight to 15 weekly sessions),
and therapists report lack of time as a barrier to using TFPs (Finley
et al., 2015). It would be useful to determine whether caseload also
affects therapists’ ability to effectively deliver TFPs. The effect of
clinic type on patient outcomes is also unknown. VHA has a system
of PTSD specialty care clinics in addition to general mental health
programs, and the majority of research on CPT and PE in VHA has
focused on patients in PTSD specialty care. Information on whether
clinic type accounts for differences between therapists in patient
outcomes has implications for both research and clinic design.
Leadership plays an important role in ensuring that time and

resources are available for evidence-based practices and shapes the
extent to which use of an intervention is expected, supported,
and rewarded by colleagues and supervisors, which is collectively
referred to as the implementation climate (Moullin et al., 2018).
First-level leaders and a supportive implementation climate can
increase adoption of evidence-based practices, including TFPs, in
mental health treatment settings (Cook et al., 2015; Williams et al.,
2020). It is unknown, however, whether these factors also augment
intervention effectiveness. In the context of TFPs, this might occur if
therapists who work in clinics that encourage TFP delivery convey
positive treatment expectations to their patients, use measurement-
based care to inform shared decision making, and seek to improve
skills through consultation and additional training. If this were the
case, then perceived support for TFP delivery may be associated
with lower dropout and better clinical outcomes rates and variation
in implementation support might at least partially explain differences
between therapists.
The present study is based on a national sample of VHA

therapists providing CPT and PE to patients with PTSD as part of
routine care. The objectives of this research were to use multilevel
modeling to estimate the size of TEs for TFP dropout and clinical
effectiveness and to evaluate whether therapy delivery, namely,
therapist adherence and session spacing, and clinic organizational
factors explained part of any observed TEs. We hypothesized
that there would be systematic differences between therapists in
patient dropout, clinically meaningful improvement, and recovery
from PTSD, with some therapists having better results after
controlling for patient case mix. Our second hypothesis was that
session spacing intensity and therapist adherence would at least
partially account for differences between therapists found in the
examination of the first hypothesis. Exploratory analyses examined
the association between clinic organizational factors (clinic type,
implementation leadership, implementation climate, caseload) and
patient outcomes and whether these associations explained TEs.

Method

The Minneapolis VA Health Care System Institutional Review
Board approved this research and determined that the criteria for
waivers of Health Insurance Portability and Accountability Act
authorization and informed consent for patients, as well as a waiver
of documentation of informed consent for therapists, were met. This
article followed Journal Article Reporting Standards (Appelbaum
et al., 2018).

Participants and Recruitment

To obtain a representative sample of therapists, we stratified the
population of 2,962 licensed mental health professionals who
provided individual CPT or PE in 2018 into 12 strata based on type
of TFP they provided (CPT, PE, both) and U.S. geographic region
(West, South, Midwest, Northeast). We used the proportions of
the 2,962 in each stratum to identify the sample stratum target
proportions for study recruitment. We randomly ordered the 1,934
therapists providing TFPs to at least three patients in 2018 for
recruitment into the study. In each of the 2 years prior to recruitment,
on average, those therapists provided TFPs to more than 11 patients.
To meet enrollment goals for the smaller strata (e.g., PE therapists in
the Northeast), we added 743 therapists providing TFPs to at least
three patients in 2019 to the sampling frame. Power analysis showed
that for TEs from 5% to 10%, the range observed in most prior
studies (Baldwin & Imel, 2013; Johns et al., 2019; Schiefele et al.,
2017), a sample of 200 therapists, with an average of 10 patients,
would provide power of at least .85 to detect TEs for outcome rates
between 30% and 70% in the planned analyses. Our target therapist
sample size for recruitment was 350 to allow for exclusion of
therapists who substantively reduced (<three patients) or stopped
providing TFPs over the study period.

Therapist enrollment took place between May 2, 2019, and
October 9, 2019. We randomly ordered therapists within strata and
recruited within a stratum until we reached the target sample size.
We emailed recruitment material to 1,139 therapists and excluded
those who communicated that they were no longer providing CPT
or PE (n = 18). Of the remaining 1,121 therapists recruited, 358
(31.9%) completed online consent. Among those who consented, we
excluded therapists who did not complete the therapist survey (n =
12), did not have any TFP patients within the following year
according to electronic medical record data (n = 69), or did not have
at least three qualifying patients (n = 97).

At the time of this study, the vast majority of individual CPT and
PE sessions were documented using templates that generate data
elements stored in administrative data (Shiner et al., 2022). We used
these templates and current procedure technology codes for individual
psychotherapy to prospectively identify the 2,678 patients who began
individual CPT or PE with the consented therapists within the year of
therapists’ consent. We used manual chart note review to exclude
patients who (a) were seen by unlicensed mental health professionals
(e.g., psychology interns) working under the consented therapist (n =
527), (b) received psychotherapies other than individual CPT or PE
even though the CPT or PE template was used (n = 14), (c) switched
therapists (n= 3), and (d) had only one TFP session (n= 261) or were
seen by therapists who did not meet the above inclusion criteria
(n = 138).

Procedure

Immediately after consenting, enrolled therapists were prompted
to complete a 15-min online survey to assess demographics and
characteristics of their work environment. They were also prompted
to watch a 5-min online tutorial on CPT and PE documentation
using CPT and PE templates and emailed a one-page summary on
“essential elements for documenting.”

CPT and PE chart note templates include checklists for
documenting the session-specific essential elements of each TFP.

THERAPIST EFFECTS FOR TRAUMA-FOCUSED PSYCHOTHERAPY 3



We manually rated therapy adherence based on documentation
generated by the checklists in the templated notes (Wiltsey Stirman
et al., 2022). Because it was infeasible to rate all sessions, we
implemented a sampling strategy intended to provide stable
estimates of therapists’ adherence which, for cognitive therapy,
can be achieved with five sessions per patient and four to five
patients per therapist (Dennhag et al., 2012). We further considered
the need to evaluate adherence across sessions that covered the
different prescribed elements of each TFP (Barber et al., 2007).
Therapists introduce new material through Session 4 for PE and
Session 7 for CPT. Thus, to ensure an adequate number of sessions
per patient and coverage of the different prescribed intervention
elements, we rated the first seven TFP sessions per patient. To
provide stable therapist-level estimates, we planned to rate the first 10
patients per therapist or all patients for therapists who provided TFPs
to fewer than 10 patients. However, we rated more than 10 patients for
some therapists in our training set. Because we did not rate all patients
for therapists who had more than 10 TFP patients, some patients did
not contribute to the adherence measure.
Trained raters were randomly assigned patients and rated all

required sessions for those patients, so they could get a full picture of
the progression of each patient’s therapy course. For training, we
double-coded all elements of all sessions for 106 (56 PE and 50 CPT)
patients. Because agreement on individual items for each session
exceeded 95% when raters agreed on the protocol session number
(e.g., content fromCPT protocol Session 3 was covered), we had two
raters code the session number (e.g., CPT Session 3) but only one of
them also coded the individual items within a session. We continued
to double code a subset of all cases to ensure ongoing calibration.
We checked agreement in 11 batches. We used consensus coding
when the agreement check found that the raters did not agree on the
protocol session number (e.g., did not agree that content from CPT
protocol Session 3 was covered) or when it was requested by one
rater because the documentation was confusing. The raters met
weekly to review cases, resolve discrepancies, and document coding
decisions. Through this process, we rated 7,273 sessions for 1,253
(72.2%) of the 1,735 patients seen by the therapists in our sample.
The 482 unrated patients were seen by therapists who had 10 patients
whose sessions were rated for adherence.

Measures

Outcomes

Dropout. Prior research has classified dropout as completing
fewer than eight CPT or PE sessions (Kehle-Forbes et al., 2016;
Maguen et al., 2019). However, those patients who have fewer
than eight sessions because they no longer need treatment should not
be classified as having dropped out. Thus, we classified as early
completers those patients who had fewer than eight sessions but final
PTSD Checklist for DSM-5 (PCL-5) scores of ≤18 (Schnurr et al.,
2022) or a templated chart note documenting “early completer/
symptoms remitted … additional sessions are not needed.” Early
completers were grouped with completers for analysis.
Clinically Meaningful Improvement and Recovery. The

CPT and PE protocols used within VHA include assessment of PTSD
symptoms using the PCL-5, a validated 20-item self-report measure
to assess the DSM-5 symptoms of PTSD (Blevins et al., 2015; Bovin
et al., 2016). Higher scores indicate more severe PTSD symptoms.

Therapists enter item scores into a mental health database linked to
the template when writing the session therapy note. We used data
extraction from the electronic health record supplemented with
manual chart review to identify total PCL-5 scores associated with
each CPT or PE session. When a PCL-5 score was unavailable for
an initial CPT or PE session, we extracted PCL-5 scores from the
preceding 2 weeks to establish the baseline PCL-5. To calculate
PTSD symptom change, we used the PCL-5 score closest to the last
CPT or PE session. Consistent with recommended interpretation of
PCL-5 scores at the time of study development (International Society
for Traumatic Stress Studies, 2022; National Center for Posttraumatic
Stress Disorder, 2022), we used a score of 32 or higher for PTSD
diagnosis, a change of at least five points for reliable change (i.e., not
due to chance) and a reduction of 10 or more points for clinically
meaningful improvement. Patients meeting criteria for reliable
change and loss of diagnosis were classified as having recovered
(Jacobson & Truax, 1991; Wise, 2004). Because we extracted total
scores from electronic medical records, we were not able to calculate
coefficient α for this sample. Coefficient α was .96 in a psychometric
evaluation of the PCL-5 in U.S. Veterans (Bovin et al., 2016).

Therapy Delivery Factors

Session Spacing. We calculated the mean and the standard
deviation of days between TFP sessions per patient. We created
summary measures for each therapist to operationalize session
spacing intensity and consistency, respectively, comprising the
average of their patients’mean days between sessions and the average
of the standard deviation of their patients’ days between sessions. The
means for these therapists’ spacing measures were 11.49 days (SD =
3.03) for the intensity and 7.45 days (SD = 2.53) for the consistency
measure. The median for session spacing intensity and consistency
was 11.18 (interquartile range, IQR = 2.66) and 7.22 (IQR = 2.87)
days, respectively.

Adherence. Whether therapists administer the active elements
of psychotherapy prescribed in the manual is a critical component
of therapist adherence. Because TFPs are highly specified, these
“unique and essential” elements are very well defined (Barber et al.,
2007). Raters evaluated the categorical presence or absence of each
session-specific unique and essential element in the templated notes
using modified versions of adherence forms from a CPT and PE
comparative effectiveness study (Schnurr et al., 2022). For example,
for PE Session 3, unique and essential elements include explaining,
carrying out, and processing imaginal exposure. We had separate
adherence forms for CPT with and without written trauma accounts.
The adherence rating forms are provided in Supplemental Material 1.
When the templated notes revealed a break in the sequencing of
sessions (e.g., we found templates for CPT Sessions 3 and 5 but not
Session 4), we reviewed chart notes that were not templated and rated
adherence in untemplated CPT and PE notes for that patient. The vast
majority (95.3%) of the CPT and PE sessions in this sample were
templated.

We calculated adherence scores for each session as the number of
the unique and essential items present for a session out of the total
number of unique and essential items included in the template for that
session. If a therapist skipped a protocol session (e.g., documented
content from Sessions 1, 2, and 4 but skipped Session 3), the removed
session scored 0% adherence. When a therapist repeated a session
(e.g., provided Session 2 content in two separate sessions), we

4 SAYER ET AL.

https://doi.org/10.1037/ccp0000832.supp


combined the unique and essential elements documented across
sequentially repeated sessions. For each therapist, we calculated the
mean of the adherence scores for their TFP patients. Therapists’
adherence scores ranged from 46.5% to 100% and were negatively
skewed,M (SD) = 86.92% (9.36%);Mdn (IQR) = 88.99% (10.85%).

Clinic Organizational Factors

Implementation Leadership. We used the Implementation
Leadership Scale (ILS) to assess the degree to which the leader of
the clinic in which the therapist worked was proactive, knowledgeable,
supportive, and perseverant with regard to evidence-based practice
implementation. The ILS has demonstrated excellent internal consis-
tency, as well as convergent and discriminant validity (Aarons et al.,
2014). Participants rated their agreement with 12 statements about the
clinic’s leadership on a 5-point Likert scale ranging from 0 = not at all
to 4 = very great extent. We used two versions of the ILS, one for staff
to report about their clinic leader and another for clinic leaders to report
about themselves. The term “evidence-based practice” was replaced
with “CPT and PE” for this study. Total scores, ranging from 0 to 4,
were computed as themean across all 12 items. Internal consistencywas
.96 in this sample.
Implementation Climate. Weused the ImplementationClimate

Scale (ICS) to assess staff perceptions of clinic policies, practices,
procedures, and behaviors that are rewarded, supported, and expected
to facilitate effective TFP implementation. The ICS is a psychometri-
cally validated and reliable measure (Ehrhart et al., 2014). Participants
rated agreement with 18 statements describing the implementation
climate for the clinic in which they provided CPT or PE on a 5-point
Likert scale ranging from 0 = not at all to 4 = very great extent.
Because of our interest in the overall implementation climate rather
than subdimensions, we calculated total scores, ranging from 0 to 4,
by computing a mean across all 18 items, as done in prior work
(Williams et al., 2018, 2020). Internal consistency was 0.92 in this
sample.
Caseload. Caseload was computed as the average number of

unique patients per month per therapist during the year following
consent, regardless of the patients’ diagnoses or the clinical
interventions received. TheM (SD) of caseload per month was 16.08
(7.99) patients.
PTSD Specialty Care Involvement. We used VHA clinic stop

codes to determine the clinic setting (PTSD specialty care vs. other)
for each TFP patient. Therapist’s level of involvement in PTSD
specialty care was calculated as the percent of their TFP patients seen
in a PTSD specialty care clinic with scores ranging from 0% to
100%. Fifty-six (31.1%) therapists saw patients in PTSD specialty
care clinics only, while 77 (42.8%) saw patients in other mental
health clinics only. The remaining 47 (26.1%) therapists saw patients
in both clinic types.

Participant Characteristics

Therapists. We extracted the following variables of therapists
from administrative data: VA facility of employment, census region
of therapists’ facility, discipline, number of TFP patients in year prior
to recruitment, and sex (gender is not available for staff). Therapist
characteristics ascertained from the survey included supervisory
responsibility (clinic director, staff member, other); number of years
treating Veterans with PTSD; number of years since finishing

professional degree; preferred theoretical orientation; race; and
ethnicity.

Patients. We extracted from administrative databases the
following variables anchored to TFP Session 1: age, military service
era, sex (gender is inconsistently available in administrative records),
race, ethnicity, disability status for military-related PTSD (referred to
as PTSD service connection), past-year psychiatric comorbidities,
past-yearmedical comorbidities, past-year psychiatric hospitalization,
suicide risk flag, baseline and final session PCL-5 total scores, and
baseline depression measured with the Patient Health Questionnaire–
9 (PHQ-9; Kroenke et al., 2001). To avoid redundancy among
the clinical variables used for case-mix adjustment, we created a
composite baseline psychiatric severity indicator with high severity
defined as baseline PCL ≥ 50, baseline PHQ-9 ≥ 15, prior year
psychiatric hospitalization, or suicide risk flag. We used past-year
medical comorbidities to compute Charlson Comorbidity Index
scores (Charlson et al., 1987; Quan et al., 2005). We also extracted
diagnoses associated with each TFP session. We manually extracted
the following from clinical notes: education, employment, marital
status, housing stability, index trauma type, and history of childhood
trauma and multiple trauma. Last, because the COVID-19 pandemic
began during data collection for patients, we created a variable to
classify each patient into one of three pandemic periods depending on
the date of TFP initiation. The prepandemic period included those
patients who began CPT or PE in 2019 (n = 871), the early pandemic
period included those patients who began CPT or PE in January or
February, 2020 (n = 344) and the pandemic period included those
patients who began CPT or PE after March, 2020 (n = 520).

Analysis

Initial analyses summarized data at the patient level to assess the
distribution of patient dropout, clinically meaningful improvement,
and recovery. We used univariate logistic regression to examine the
association between patient characteristics, TFP type (CPT vs. PE),
and our outcomes and retained those characteristics significant at
p < .20 for case-mix adjustment (Mickey & Greenland, 1989). For
categorical variables (e.g., index trauma), a reference category was
identified (e.g., military sexual trauma), and when a nonreference
category (e.g., other sexual trauma) demonstrated no statistical
difference from the reference category, that category was merged
with the reference category (e.g., military and other sexual trauma
vs. combat trauma).

With the retained case-mix variables, we constructed multivari-
able multilevel logistic regression models. This allowed us to model
the structure of clinical care with patients nested within therapists
and to partition the total variance in outcomes between patient
and therapist levels. We refer to the case-mix adjusted model as the
base model. The multilevel model for an outcome was specified by
logit pij = β0 + τi + β′jxj, τi ∼ Nð0, σ2TÞ, where pij is the probability
of the outcome for participant j treated by therapist i, β0 is the
model intercept, βj is the vector of coefficients for the case-mix
predictors denoted by xj, and τi are the random effects, or residuals,
for therapists.

These models can be viewed in a latent variable framework where
for a given binary outcome Y, we assume that there is a latent
variable Y* such that Y takes value 1 when Y* is greater than 0. This
framework seems applicable for the dropout and PCL-5 change
outcomes considered here. Assume Y* = a0 + a′jxj + ei + eij with
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the ei ∼Nð0, σ2TÞ as above and the eij following a logistic distribution
with variance π2/3. The TE variance estimated in fitting the
multilevel logistic regression model, σ̂2T is an estimate of the
variance of the TEs for the latent outcome. A common approach to
gauge the amount of variance explained by the TEs is to estimate the
proportion of remaining variance in the latent outcome stemming
from the TEs, estimated by σ̂2T=

�π2
3 + σ̂2T

�
, where σ̂2T + π2

3 is the
remaining variance in the latent outcome conditional on the included
fixed effects.
The estimated TE variance, σ̂2T , and this estimated proportion of

outcome variance at the therapist level are both summary measures
of the TE for an outcome. For each fitted model, we used likelihood
ratio tests to test for the presence of TEs. The therapist residuals
represent the degree to which each therapist varies in their impact
on outcomes relative to the average therapist, controlling for
the included case-mix and fixed effect variables. The size of the
estimated residuals, τ̂i, can be used to make comparisons between
therapists. For these models, the exponentiated therapists’ residuals
represent the odds ratio for the given outcome associated with a
given therapist relative to the average therapist.
A further aspect of these models is that with fixed effects in the

models, these proportions of remaining variance are not directly
analogous to R2 measures and that proportions of variance explained
in these models that appear small compared to R2 measures can be
associated with large differences between therapists. For example, a
variance of σ2T = 1

2 for the TE would yield an estimate of 13.2% of
the remaining variance in latent outcomes stemming from TEs but
the odds ratio comparing the rates of successful outcomes between
therapists at the 75th and 25th percentile values for the τi would be
approximately expð1.35 ffiffiffiffi

.5
p Þ ≈ 2.6.

In subsequent analyses, we used logistic regression to examine
the association between therapy delivery and clinic organizational
factors and our three outcomes. These were therapist-level variables,
meaning that the measure was computed specific to a therapist or
had the same value for all the therapist’s patients. To evaluate
whether the therapy delivery and clinic organizational factors at
least partially accounted for TE for a given outcome, we added each
variable individually as a predictor to the base model and compared
TEs with and without these predictors. Additionally, we examined
the conjoint effect of predictors that explained some of the variations
between therapists. The multilevel model for the outcomes here are
altered from those above to logit pij = β0 + τi + β′jxj + β′ixi, where
βi is the vector of coefficients for the therapist-level predictors xi.
The Akaike information criterion (AIC) measures and likelihood
ratio tests indicated that inclusion of the fixed effects for patient
characteristics, therapy delivery, and clinic organizational variables
improved model fit compared with models that only included
random effects.
The measure of therapy dropout was not missing for any patient.

However, we did not have both baseline and final PCL-5 scores for
462 (26.6%) patients. Rather than imputemissing PCL-5 data for one
quarter of the sample, we based analyses of clinically meaningful
improvement and recovery on this reduced, observed data sample.
Addressing these missing data could be done by imputing the
outcome data using patient characteristics but this assumes that there
is no therapist effect. Usingmethods to include TEs in the imputation
process or a missing not at random estimation process seemed
circular or problematic for an analysis intended to estimate the TEs.
Analyses were implemented in SAS 9.4 and R 4.02.

Results

Participant Characteristics

One hundred eighty of the 358 therapists who consented met
inclusion criteria. These therapists were working in 155 clinics across
137 VHA facilities, including 17 in the Northeast, 37 in the Midwest,
39 in the West, and 54 in the South. The therapist sample largely
comprised psychologists (n= 98, 54.4%) and social workers (n= 76,
42.2%), and most (n = 156, 86.7%) were clinical staff without
leadership or administrative responsibilities. Most were White (n =
157, 87.2%) and non-Hispanic (n = 171, 95.0%). Two thirds (n =
116, 64.4%) of the sample had been treating Veterans with PTSD for
at least 6 years, and the remaining one third had been treating
Veterans with PTSD for at least 1 year. About half (n = 85, 47.2%)
had more than 11 years of clinical experience since finishing
their professional degree. The preferred theoretical orientation was
behavioral or cognitive behavioral for three quarters of the sample
(n = 136, 75.6%). Fifty-eight therapists provided CPT only, 12
provided PE only, and 110 provided both CPT and PE during the year
following consent. The mean number of TFP patients per therapist
was 9.64 (SD = 7.63). Thirteen therapists (seven CPT therapists, one
PE therapist, and five who had provided both CPT and PE) were
dropped from the clinically meaningful improvement and recovery
analyses because they did not document final PCL-5 scores for any of
their TFP patients.

The 180 therapist participants did not differ in terms of census
region where they worked or discipline from the 941 therapists who
were eligible for recruitment but not included in this study (p> .36).
They did differ (ps< .05) in terms of the number of TFP patients and
type of TFP they provided in 2018, the year prior to recruitment.
Specifically, compared with eligible therapists who did not enroll,
therapists included in the sample provided TFPs to more patients,
M (SD) = 11.55 (10.16) versus 8.19 (6.81), were more likely to
provide both CPT and PE (52.8% vs. 27.1%), and less likely to
provide CPT only (40.0% vs. 63.6%) in 2018.

The patient sample (Table 1) for dropout included 1,735 patients
who received CPT (n = 1,298) or PE (n = 437) from the enrolled
therapists. The patient sample for clinically meaningful improve-
ment and recovery included 1,273 of these patients who had
an initial and final session note with PCL-5 scores. These 1,273
differed from the 462 without PCL-5 change scores in terms of
Hispanic ethnicity (7.7% vs. 14.50% Hispanic), housing instability
(7.4% vs. 3.7%), unemployment (32.9% vs. 26.0%), childhood
trauma history (37.2% vs. 31.2%), prior year rates of depressive
disorders (70.9% vs. 65.4%), substance-related and addictive
disorders other than alcohol (15.2% vs. 8.7%), Charlson Comor-
bidity Index scores, t(964.49) = 2.536, p = .01, and TFP type
(76.36% vs. 70.56% received CPT). Almost one quarter of patients
were women, and slightly more than one quarter were people of
color. Slightly more than half of the patients focused on combat
trauma during CPT or PE. Multiple traumas were documented in
over half of the sample.

Distribution of Outcomes

Eight hundred eighty-nine (51.2%) of the 1,735 patients dropped
out. The odds of dropout did not differ for PE and CPT (54.5% vs.
50.2%, OR = 1.189, 95% CI [0.957, 1.478], p = .119). Seventy-two
(8.5%) of the 846 who completed a TFP did so in fewer than eight
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Table 1
Characteristics of Patients in the Dropout Sample and Clinical Outcomes Subsample

Variable Dropout sample Clinical outcomes subsample

N 1,735 1,273
Age, M (SD) 46.69 (13.86) 46.75 (13.9)
Sex (% female) 24.7 24.2
Service era (%)
Afghanistan or Iraq 37.8 38.3
Persian Gulf 38.2 36.9
Vietnam 13.5 13.4
Other 10.5 11.4

Race (%)
Black 22.7 21.7
Hawaiian or Pacific Islander 1.6 1.7
Asian 1.4 1.3
Native American 0.6 0.6
White 65.8 67.2
Multiracial 1.0 1.0
Missing 7.0 6.4

Ethnicity (% Hispanica) 9.5 7.7
Current marital status (%)
Married or partnered 67.7 67.4
Divorced or separated 19.9 20.1
Widowed 1.3 1.1
Never married and single 7.2 7.7
Missing 3.9 3.7

Education (%)
Less than high school 0.5 0.6
High school 19.7 18.6
Some college or trade school 30.3 30.2
College 16.2 15.6
>College 7.8 7.9
Missing 25.5 25.7

Employment status (%)
Employed 47.9 46.4
Unemployed 31.1 32.9
Retired 13.5 13.4
Missing 7.6 7.2

Homeless or unstable housing (%) 6.4 7.4
Index trauma (%)
Combat 52.5 52.8
Other trauma 17.9 17.4
Military sexual trauma 18.8 19.0
Other sexual trauma 3.8 3.7
Multiple sources 3.9 4.1
Missing 3.2 3.0

Multiple trauma history (%) 55.4 56.5
Childhood trauma history (%) 35.6 37.2
Charlson Comorbidity Index, M (SD) 0.49 (1.04) 0.52 (1.08)
PTSD service connection (%) 66.2 65.8
High baseline psychiatric severity (%) 53.0 63.6
Number of psychiatric comorbidities in prior
year, M (SD)

2.94 (1.32) 3.01 (1.34)

Psychiatric comorbidities in prior year (%)
Trauma- and stress-related disorders 98.33 98.35
Depressive disorders 69.5 70.9
Anxiety disorders 43.9 44.2
Alcohol use disorders 19.4 20.1
Other substance-related and addictive
disorders

13.5 15.2

Bipolar and related disorders 10.2 10.7
Schizophrenia and other psychotic disorders 1.3 1.4

Note. Service era, and number and type of psychiatric comorbidities in prior year were not considered for case-
mix adjustment in the base model due to redundancy with other variables. PTSD = posttraumatic stress disorder.
a Hispanic is the ethnicity term used in administrative databases in the Veterans Health Administration.
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sessions. A larger proportion of PE (n= 27, 6.2%) than CPT (n= 45,
3.5%) patients were early completers, χ2(1) = 6.044, p = .014. The
mean number of sessions among the remaining 774 therapy
completers was 11.37 (SD = 2.43). Among these 774 patients, those
completing CPT had an average of 0.74 more sessions than those
patients completing PE,M (SD) = 11.54 (2.28) versus 10.80 (2.82),
t(772) = 3.53, p = .004.
Baseline PCL-5 scores were available for 1,423 patients. The

mean for baseline PCL-5 scores was 50.69 (SD = 14.0). Of the
1,273 patients who had both baseline and final sessions note
with PCL-5 values, 547 (43.0%) had ≥10-point reduction in
scores, meeting criterion for clinically meaningful improvement;
376 (29.5%) had ≥5-point reduction in PCL-5 scores and achieved
a final PCL-5 score of ≤32, meeting criteria for recovery. The odds
of clinically meaningful improvement and recovery were similar
for CPT and PE (ps > .30).

Preliminary Analyses

Dropout and Clinical Outcomes

The mean for PCL-5 change was 2.78 (SD = 10.58) among those
who dropped out and 15.78 (SD = 17.39) among those who
completed a TFP (p < .001). Patients who dropped out were much
less likely to meet criteria for clinically meaningful improvement
(OR = 0.188, 95% CI [0.147–0.241], p < .001) or recovery (OR =
0.146, 95% CI [0.107–0.196], p < .001) than those who completed
a TFP.

Therapist Delivery and Clinic Organizational
Variables and Patient Outcomes

Table 2 presents the odds ratios for each therapist-level predictor
and study outcomes. Session spacing intensity and consistency were
associated with dropout. That is, the odds of dropout increased as
therapists’ mean and average standard deviation of days between
their patients’ TFP sessions increased. The odds of dropout also
increased as caseload increased but decreased as the implementation
climate and implementation leadership improved. The odds of
dropout marginally decreased as adherence improved.
Session spacing intensity and implementation leadership were

associated with clinically meaningful improvement. Specifically,
the odds of clinically meaningful improvement decreased as
therapists’ mean of days between sessions increased but increased

as implementation leadership scores improved. None of these
predictors were associated with recovery.

TEs for Patient Dropout

Table 3 presents variance components for the random effects and the
odds ratios for the fixed effects for patient case-mix variables and TFP
type in the base model for dropout. Among the patient characteristics
meeting model inclusion criterion, younger age, lower education, and
beginning a TFP in the early phase of the pandemic increased the odds
of dropout. TEs accounted for 5.812% of the unexplained variance
adjusting for case-mix and TFP type. The average dropout rate for the
45 therapists in the top performing quartile was 27.0%, while the
average dropout rate for the 45 therapists in the bottom performing
quartile was 78.8%. The average of the individual model estimated
odds ratios for dropout among the therapists in the best performing
quartile was 0.75 (SD = 0.10, range 0.52–0.87). For the therapists in
bottom performing quartile, the average of the model estimated odds
ratios for dropout was 1.37 (SD = 0.25, range 1.15–2.29).

Figure 1A presents the TEs without case-mix adjustment (random
effects), with adjustment for case-mix and TFP type (base model)
and when each therapist-level factor was added to the base
model; Figure 1B shows the corresponding adjusted odds ratios
for each predictor. The full output for each model is presented in
Supplemental Material 2. Adding case-mix and TFP type reduced
the TE by 10.6%, from 6.503% to 5.812%. The individual predictor
associated with the largest reduction in TEs was session spacing
intensity (therapists’ mean of days between sessions) followed by
implementation climate scores and session spacing consistency
(therapists’ standard deviation of days between sessions), all of
which were significant fixed effects in the respective multilevel
models (ps < .001, see Supplemental Material 2). Including
therapists’ caseload, implementation leadership, and adherence also
led to small reductions in TEs, although the respective fixed effects
were not significant. The TE was reduced to 2.031% and
nonsignificant (p= .140) when therapists’ session spacing intensity,
adherence, caseload, and implementation climate scores were
simultaneously added to the base model. This was also the model
with the lowest AIC (base model AIC: 2,340.546; base model +
therapy delivery and clinic organizational variables AIC:
2,310.609). We did not include session spacing consistency or
implementation leadership in this larger model because they were
strongly correlated (rs > .71) with session spacing intensity and

Table 2
Therapist-Level Predictors and Odds Ratios for Dropout, Clinically Meaningful Improvement, and Recovery

Variable

Dropout
Clinically meaningful

improvement Recovery

OR 95% CI p OR 95% CI p OR 95% CI p

Session spacing intensity 1.127 [1.086, 1.171] <.001 0.942 [0.902, 0.984] .008 0.985 [0.939, 1.031] .526
Session spacing consistency 1.088 [1.042, 1.137] <.001 0.968 [0.918, 1.020] .226 1.001 [0.945, 1.059] .980
Adherence 0.991 [0.982, 1.001] .068 1.003 [0.990, 1.016] .695 1.01 [0.995, 1.024] .196
Implementation leadership 0.911 [0.830, 1.000] .049 1.121 [1.003, 1.253] .045 1.097 [0.972, 1.239] .136
Implementation climate 0.744 [0.647, 0.854] <.001 1.054 [0.897, 1.239] .524 1.115 [0.936, 1.331] .224
Caseloada 1.163 [1.032, 1.307] .013 0.934 [0.810, 1.074] .357 0.961 [0.817, 1.118] .583
PTSD specialty care involvement 0.899 [0.742, 1.09] .281 1.128 [0.899, 1.416] .299 0.886 [0.694, 1.132] .330

Note. Bold indicates statistically significant effects. PTSD = posttraumatic stress disorder; CI = confidence interval.
a Per eight additional patients per month.
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implementation climate, respectively. We did not include PTSD
specialty care involvement in this larger model because its inclusion
did not alter the magnitude of TEs for dropout.

TEs for Clinical Effectiveness

Clinically Meaningful Improvement

Table 4 presents the variance components for the random effects
and the odds ratios for the fixed effects for patient case-mix
variables meeting criterion for inclusion in the base model for
clinically meaningful improvement. The odds of clinicallymeaningful
improvementwere higher for patientswhowere retired (p= .002) and had
high baseline psychiatric severity (p< .001). Controlling for case mix, the
TE, 2.032% of the unexplained variance, was not significant (p = .237).
The TE for clinically meaningful improvement was not significant

and remained close to 2% of the unexplained variance when we
added each of the therapy delivery and clinical organizational
variables to the base model (data not shown). In post hoc analyses to
understand why TEs would explain variation in patient dropout but
not clinically meaningful improvement, we added dropout to the
base model. The respective AIC values for the base model with and
without dropout were 1,601.495 and 1,720.18, showing that the
addition of dropout improved model fit. The TE for clinically

meaningful improvement increased to 5.023% (p = .025), with an
accompanying large fixed effect for dropout (OR = 0.161, 95% CI
[0.112, 0.212], p < .001).

Among patients who dropped out, the estimated proportion of
unexplained variance in clinically meaningful improvement
explained by therapists was 2.830% (p = .272), whereas among
patients who completed a TFP, it was 8.446% (p = .005), adjusting
for case mix. Restricting the sample to those patients who completed
a TFP, the average rate of clinically meaningful improvement
among the 38 therapists in the highest performing quartile was
63.1%, while the average rate of clinically meaningful improvement
among the 38 therapists in the lowest performing quartile was
24.0%. Among patients who completed a TFP, the average of the
individual estimated odds ratios for clinically meaningful improvement
was 1.36 (SD = 0.23, range 1.15–2.16) for therapists in the highest
performing quartile and 0.74 (SD = 0.10, range 0.48–0.85) for
therapists in the lowest performing quartile.

Recovery

Table 4 also presents the variance components for the random
effects and the odds ratios for the fixed effects for patient case-mix
variables meeting criterion for inclusion in the base model for
recovery. The odds of recovery were lower for Native American,
Hawaiian, and Asian patients considered together (p= .012) and for
Black patients (p = .012) and for those with high baseline
psychiatric severity (p < .001); the odds of recovery were higher for
patients who were retired from employment (p = .001). Adjusting
for case mix, there was no difference between therapists in patient
recovery. The magnitude of TEs remained close to zero when we
added the therapy delivery and clinical organizational predictors to
the base model. In post hoc analysis, the TE for recovery with
dropout added to the base model was 2.403% of the unexplained
variance and remained nonsignificant (p = .301). Among patients
who completed a TFP, the TE for recovery adjusting for case mix
was 4.677% and approached significance (p = .074) compared with
1.978% (p = .429) among patients who dropped out.

Discussion

This study quantified TEs for TFPs in routine care in VHA and
identified potentially modifiable therapy delivery and clinic organiza-
tional factors that explained observed TEs. Our first hypothesis was
that there would be variation between therapists in dropout and clinical
effectiveness.We found that almost 6% of the unexplained variance in
dropout was due to variation between therapists, controlling for case-
mix and TFP type. Were TEs equivalent to changes in R2, this would
be considered a small-to-medium size effect. However, TEs are the
proportion of conditional variance (variance that is left unexplained) in
the latent variable outcome given the predictors and we are not aware
of any convention for small, medium, and large TEs. If a large
proportion of the conditional outcome rates fall between .20 and .80, as
is the case here, then there will remain a large amount of unexplained
variance in a well-fitting logistic regression model as the conditional
standard deviation in the outcome given the predictors will be
relatively large (0.40 or more) compared to the maximum conditional
standard deviation (0.50). Interpretation of TEs is aided by examining
the odds ratios from the exponentiated TE residuals. Here, the odds of
dropout for patients seen by therapists in the lowest performing

Table 3
Estimated Variance Components for Random Effects and Odds
Ratios for Fixed Effects for Base Model for Dropout (N = 1,735)

Variable Estimate SE Proportion of variance p

Random effects
Therapist, σ2T 0.203 0.071 5.812% <.001

OR [95% CI] p

Fixed effects
PE (reference: CPT) 1.276 [0.991, 1.619] .059
Age (mean centered) 0.986 [0.978, 0.995] .002
Race (reference: all other)
Black 1.275 [0.992, 1.638] .057
Multiracial 2.122 [0.695, 6.480] .187

Ethnicity (reference: Hispanic)
Not Hispanic 0.749 [0.522, 1.074] .116
Missing 0.682 [0.376, 1.236] .207

Education (reference: ≥college)
≤High school 1.530 [1.126, 2.079] .007
Some college or trade school 1.331 [1.012, 1.750] .041
Missing 1.431 [1.070, 1.915] .016

Employment (reference: all other)
Retired 0.790 [0.557, 1.122] .188

Trauma history (reference: no multiple trauma)
Multiple trauma 1.155 [0.936, 1.426] .180

Index trauma (reference: all other)
Other or missing 1.159 [0.904, 1.485] .245

Pandemic period (reference: prepandemic)
Early pandemic 2.003 [1.521, 2.637] <.001
During pandemic 1.124 [0.886, 1.425] .330

Note. PE = prolonged exposure; CPT = cognitive processing therapy;
SE = standard error; CI = confidence interval. Race reference group =
White, Native American, Asian, Hawaiian, and missing. Employment
reference group = employed, unemployed, and missing. Index trauma
reference group = combat military sexual trauma, other sexual trauma, and
multiple sources. Bold indicates statistically significant effects.
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quartile were 1.83 times greater than for patients seen by therapists in
the highest performing quartile. The fact that TEs of this magnitude
can have meaningful implications for clinical care was further
demonstrated by the observation that on average approximately one
in four patients dropped out among therapists in the top, while almost
four in five patients dropped out among therapists in the bottom
performing quartile.
We did not observe a significant TE for clinically meaningful

improvement until dropout was taken into consideration in post hoc
analysis. This is because there was little variation in clinically
meaningful improvement to explain among the 51.2% of the sample
that dropped out. Among patients who dropped out, only 22.0%
achieved clinically meaningful improvement. In contrast, among
patients who completed a TFP, 60.6% experienced clinically

meaningful improvement and therapists accounted for 8.446% of the
conditional variance in this outcome. The nonsignificant TE for
clinically meaningful improvement in the full sample can be
understood as reflecting the TEs averaged across patients who
dropped out and those who completed. Similarly, another study
reported no TE for PHQ-9 improvement among patients who
dropped out compared with 11.2% among patients who completed
CBT or counseling (Saxon et al., 2017). We had not hypothesized
that the TE for clinical outcomes would depend on therapy
completion. Therefore, we interpret the TE for clinically meaningful
improvement among therapy completers with caution and recom-
mend that researchers take dropout into consideration when
designing TE studies for clinical outcomes, particularly if dropout
rates are likely to be large.

Figure 1
Therapist Effects and Fixed Effects From Multilevel Models for Dropout

Note. (A) Estimates for therapist effect variances in multilevel logistic regression models for dropout with the addition of the predictors listed on the y-axis.
The random-effects model contained random effects for therapist and an intercept. The base model included patient case-mix variables and type of trauma-
focused psychotherapy. (B) Odds ratios with 95% confidence intervals for the fixed effects for therapist-level predictors from multilevel models for dropout.
The left Panel B presents fixed effects with each predictor added individually to the base model. The right Panel B presents fixed effects with session spacing
intensity, adherence, implementation climate scores, and caseload added simultaneously to the base model.

10 SAYER ET AL.



Dropout was also strongly related to recovery, with only 10.9%
experiencing recovery among patients who dropped out and 45.6%
experiencing recovery among those who completed at least eight
sessions or were early completers. However, even after dropout was
added as a predictor, we did not observe a TE for recovery. This may
be related to the fact that recovery was less common than expected
from efficacy studies in active duty and Veteran samples (Steenkamp
et al., 2015, 2020). In our sample, less than 30% of patients met study
criteria for recovery. We operationalized clinical outcomes based
on consensus-based recommendations (International Society for
Traumatic Stress Studies, 2022; National Center for Posttraumatic
Stress Disorder, 2022). However, a recent study based on samples of
male Veterans suggests that these recommendations underestimate
the magnitude of within-person change in PCL-5 scores needed to
identify change that is not due to measurement error (Marx et al.,
2022). If confirmed in other studies based on more diverse samples,
then the proportions of TFP patients meeting criteria for clinically
meaningful improvement and recovery would have been even
smaller. In post hoc simulation studies, where we varied the overall
outcome rate and TE using therapist and patient sample sizes
comparable to those here, we found that multilevel models were
often unable to calculate variances for TEs ranging from 3% to 11%
and outcomes rates ≤30%. We also observed that they often resulted
in zero variance estimates. Others have found that multilevel models
may underestimate TEs (Capanu et al., 2013; Tuerlinckx et al., 2006)
or that very large samples are needed to identify TEs using multilevel
modeling (Schiefele et al., 2017). The occurrence of these issues
varies with the sample size, outcome rate, TEmagnitude, andmethod

for fitting the models. Thus, alternative analytic methods for
evaluating TEs in situations that are less than optimal for multilevel
modeling need to be developed.

Our second hypothesis was that session spacing intensity and
adherence would at least partially explain TEs. On average,
therapists provided TFP sessions with considerably longer (M =
11.49; SD = 3.03) between-session intervals than the once or twice
a week interval prescribed in the treatment manuals and tested in
most RCTs. TFP treatment protocols do not take into consideration
the effect of patient and/or therapist scheduling constraints or
unpredictability, logistics, and preferences on session spacing in
routine practice. While therapists’ TFP session spacing intensity and
consistency were less than specified in treatment manuals, the pattern
of findings involving the session spacing measures is consistent with
RCTs showing that dropout rates are lower when a more intensive
TFP course is prescribed (Foa et al., 2018; Galovski et al., 2022;
Levinson et al., 2022; Sciarrino et al., 2020), and PTSD symptoms
improvement is inversely related to TFP session frequency and
consistency (Gutner et al., 2016).

As expected, session spacing intensity and to a lesser extent
session spacing consistency partially explained the TE for dropout.
This finding is novel and supports the development of interventions
to reduce the variation between therapists in session spacing. Such
interventions could include scheduling grids that facilitate weekly
sessions over an episode of care or audit and feedback of days
between sessions. At minimum, therapists and their patients should
be informed about the contribution of session spacing to outcomes,
so that they can be intentional about scheduling and attendance. The

Table 4
Estimated Variance Components for Random Effects and Odds Ratios for Fixed Effects for Base Models for Clinically Meaningful
Improvement and Recovery (N = 1,273)

Variable

Clinically meaningful improvement Recovery

Estimate SE Proportion of variance Estimate SE Proportion of variance

Random effects
Therapist, σ2T 0.068 0.112 2.032% 0.00 0.062 0.00%

Fixed effects

OR [95% CI] OR [95% CI]

Fixed effects
Age (mean centered) — 1.001 [0.990, 1.011]
Race (reference: all other)
Native American, Hawaiian, Asian 0.571 [0.296, 1.101] 0.343 [0.149, 0.789]*
Black — 0.665 [0.484, 0.915]*

Employment (reference: all other)
Retired 1.697 [1.213, 2.373]** 1.964 [1.306, 2.953]**
Childhood trauma 1.234 [0.968, 1.574] —

Index trauma (reference: all other)
Sexual trauma 1.448 [0.779, 2.690] —

PTSD service connection 0.823 [0.646, 1.049] —

High baseline psychiatric severity 1.596 [1.254, 2.031]*** 0.438 [0.341, 0.563]***
Pandemic period (reference: pre- and during pandemic)
Early pandemic — 0.809 [0.589, 1.110]
Psychiatric disorders other than PTSD — 1.424 [0.711, 2.851]

Note. PTSD = posttraumatic stress disorder; SE = standard error; CI = confidence interval; Race reference group for clinically meaningful improvement =
White, Black, multiracial, and missing; for recovery = White, multiracial, and missing; Employment reference group = employed, unemployed, and missing;
Index trauma reference group = combat, other trauma, military sexual trauma, multiple trauma, and missing. Bold indicates statistically significant effects.
* p < .05. ** p < .01. *** p < .001.
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fact that TFP dropout rates among active duty and military Veterans
are generally worse in routine care than in efficacy studies (Maguen
et al., 2019 vs. Steenkamp et al., 2020) suggests that dedicating
resources to scheduling sessions according to protocol and outreach
to patients who miss sessions, both of which are more likely in
clinical trials, may improve the intensity and consistency with which
TFP sessions occur.
The hypothesis that therapist adherence would partially account

for TEs was not strongly supported. In preliminary analyses,
therapists’ mean adherence scores were marginally related to the
odds of dropout, but not to clinically meaningful improvement or
recovery. The TE for dropout decreased slightly, from 5.812% to
5.530%, when adherence was added to the base model, suggesting it
is a potentially modifiable factor that could have an incremental
effect on patient retention in therapy. The relationship between
adherence and patient outcomes is complex, as demonstrated by
mixed results from prior studies that examined the relationship
between therapist adherence and outcomes in other clinical contexts
(Webb et al., 2010). However, contrary to some concerns and
qualitative findings that high or “rigid” levels of adherence could
reduce patient retention in TFPs (Doran & DeViva, 2018), our
findings suggest that adherence has a neutral to positive association
with TFP completion. We also note that because this study was
designed to examine therapists’ contributions to outcomes, we
created adherence scores for each therapist, which represented their
average level of adherence. However, both therapists and patients
contribute to adherence (Wiltsey Stirman et al., 2022). Patient
factors that may be related to adherence include understanding,
motivation, degree of improvement, and culture. Additionally,
therapist competence, rather than adherence, may be more strongly
associated with patient outcomes (Keefe et al., 2022; Marques et al.,
2019) and is not discernable through documentation using
templates.
In exploratory analyses, we examined whether clinic organiza-

tional factors were associated with patient outcomes and accounted
for TEs. Therapists’ involvement in PTSD specialty care clinics was
not associated with the odds of dropout, clinically meaningful
improvement, or recovery and did not explain the TE for dropout.
Instead, what mattered was the perceived support for TFP delivery
that therapists received in their clinics. Specifically, therapists’
perception of the implementation climate (i.e., extent to which clinic
policies, practices, procedures, and expectations are perceived as
supporting TFP delivery) was associated with dropout, while their
perceptions of implementation leadership (the extent to which
leaders are perceived as proactive, knowledgeable, supportive, and
perseverant with regard to TFP implementation) were associated
with dropout and clinically meaningful improvement. The TE for
dropout was reduced by 23.1% (from 5.812% to 4.469%) when
implementation climate scores were included in the multilevel
model. Prior research has shown that therapists are more likely to
use an evidence-based treatment if their work environment and
leadership support its use (Williams et al., 2018). A novel and
important finding in this study is that these clinic organizational
factors can also affect TFP outcomes and partially explain variation
between therapists in dropout. Both implementation climate and
leadership are modifiable through training in leadership and
organizational change and implementation support (Aarons et al.,
2015; Williams et al., 2020; Worley et al., 2022).

While caseload was not associated with dropout in the
multivariable model adjusting for case mix, we find it interesting
that it was associated with dropout in bivariate analysis. Despite
its importance to clinic design, there is limited research on the
contribution of caseload size to psychotherapy outcomes. We
conjecture that a large caseload maymake it difficult for therapists to
put time and energy into patient engagement. Prior research has
shown that therapists of TFP completers are more likely to provide
patient-centered, flexible care, and join with their patients in the
mission of completing treatment (Kehle-Forbes et al., 2022). This
type of TFP delivery may require additional time and effort that are
not available to those with a higher caseload. Research on caseload
and therapy delivery is needed to establish productivity expectations
that optimize therapists’ ability to retain patients in TFPs. This is
critical because, as shown here, patients who drop out of therapy
generally do not experience a clinically meaningful reduction in
symptoms.

We are not aware of prior studies that examined the role of
therapy delivery and clinic organizational factors in explaining
variation between therapists in patient dropout or clinical outcomes.
When therapists’ session intensity, adherence, caseload, and
implementation climate scores were simultaneously added to the
base model for dropout, the TE was reduced to 2.032% and
nonsignificant. Systematic variation between therapists in TFP
dropout was explained by this combination of therapy delivery and
clinic organizational variables. These findings provide potentially
actionable targets for interventions to improve TFP retention rates
among low performing therapists.

Limitations

Limitations associated with the study design include lack of
measurement of therapist competence, which, along with adherence,
is a key component of fidelity (Waltz et al., 1993). We would have
needed to audio-record therapy sessions for each therapist to
evaluate competence, something that was beyond the scope of this
work. Adherence ratings were made based on ratings of clinician
documentation using templated checklists of essential therapy
elements. This is a potential limitation, although recent research
demonstrated that therapists in routine care settings can accurately
report on their use of evidence-based treatment elements, including
CPT (Gumport et al., 2020, 2021). This study would have also been
improved by assessment of the therapeutic alliance, which is
understudied in the context of TFPs (cf. Keefe et al., 2022). An
understanding of whether the therapeutic alliance explains
differences between therapists in patient outcomes has the potential
to inform research, therapist training, and practice. Another design
weakness is that we did not assess the reasons for the larger
than prescribed number of days between TFP sessions. A better
understanding of what contributes to the decrease in therapy session
frequency and consistency in routine care compared with what
is specified in the treatment manuals would help in overcoming
obstacles to ensuring that patients receive an adequately intense
therapy course.

Our sampling strategy was designed to obtain a nationally
representative sample of TFP therapists. However, because we
recruited therapists from strata defined by the type of therapy they
provided (CPT, PE, both) and the census region rather than the clinic
in which they worked, the ratio of therapists to clinics (generally one
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or two to one) in our sample did not allow for examination of clinic
effects or the aggregation of the organizational measures to the clinic
level. Indeed, because many of the therapists in the study were the
only participant from their clinic, separating the clinic effects from
the TEs was not possible. Instead, the implementation climate and
leadership measures reflected therapists’ individual perceptions
and, along with workload, may have varied by therapist even when
they were in the same clinic. A next step in this line of research
would be to sample a sufficient number of therapists per clinic to
also examine clinic effects on patient outcomes, something that
has not been previously investigated, and to evaluate whether
specific clinic policies and procedures explain any clinic effects.
We also acknowledge that we did not evaluate how and why
clinic organizational factors explained TEs for dropout. A better
understanding of the mechanisms by which clinic structures and
processes affect therapists would improve our ability to design
clinics that support the delivery of high-quality mental health care.
Another issue related to our therapist sample is that 166 (46.4%)

of the 358 therapists who consented were excluded because
they provided TFPs to zero to two patients during the 12 months
following consent, despite providing TFPs more regularly in the
prior 2 years. It is unknown whether this change in practice was
specific to the time frame for this study (discussed below) or
reflective of a pattern where therapists either stop providing TFPs or
provide them infrequently over time. Regardless, these findings do
not pertain to therapists who provide TFPs to very few patients over
a 12-month period.
A final set of limitations stem from factors beyond investigators’

control. The COVID-19 pandemic began during data collection and
disrupted routine care. In particular, therapists provided TFPs to
fewer patients than expected based on data collected to develop the
recruitment targets. Second, the pandemic was associated with a
reduction in the number of PCL-5 scores documented. Therapists in
this study documented an initial PCL-5 scores for 85.5% of patients
in the dropout sample who initiated a TFP before March, 2020 and
74.2% of patients who initiated a TFP after March, 2020. It is
unknown whether patients without PCL-5 change scores differed
from those with PCL-5 change scores in terms of clinical outcomes
and therefore whether their exclusion from the analyses of clinically
meaningful improvement and recovery biased our results. Third, as
reported here, the odds of dropout increased for patients who began
a TFP during the early phase of the pandemic (Table 3), likely due
to the switch from in person to telemedicine during the therapy
course. As a result, fewer of the enrolled therapists met our inclusion
criteria, and the number of patients per therapist, particularly the
number of patients with PCL-5 change scores, was less than
expected. There was, however, no difference in clinical effective-
ness during the pandemic period. Unfortunately, the numbers of
patients per therapist who had initial and final TFP sessions in each
pandemic period were not large enough to compare TEs before and
during the COVID-19 pandemic.

Conclusion

In routine VHA care, some therapists were more effective than
others at retaining patients in TFPs. Variation between therapists for
dropout from these manualized treatments was seen even after
controlling for demographic and clinical case-mix variables associated
with dropout. Because patients who dropped out from a TFP generally

did not demonstrate clinically meaningful improvement or recovery,
identification of modifiable factors that enhance therapists’ ability to
reduce dropout is critical. We found that therapy delivery and clinic
organizational factors explained TEs for dropout. Taken together,
findings support the testing of implementation interventions that target
clinic support for TFP delivery, therapists’ caseload, and their ability to
deliver the essential intervention components at the intensity and
consistency prescribed in treatment manuals. While such interventions
are not likely to eliminate dropout, they have the potential to reduce
variation between therapists in dropout, so that more patients stay
engaged long enough to experience clinical benefit.
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