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Abstract

Posttraumatic stress disorder (PTSD) treatments are increasingly delivered in
massed formats and have shown comparable results to standard, weekly treat-
ment. To date, massed cognitive processing therapy (CPT), delivered daily, has
been delivered primarily in combination with adjunctive services and among vet-
eran populations, but it has not been rigorously evaluated as a standalone inter-
vention. The present study evaluated 1-week massed CPT delivered virtually (i.e.,
via telehealth) to a community sample of trauma-exposed individuals (N = 24).
Using a single-arm open-label design, participants received CPT twice per day for
5 days. The results indicated that most participants completed treatment (n = 23,
95.8%), and no adverse events were reported. Participants exhibited large reduc-
tions in clinician-rated, d = 2.01, and self-reported PTSD symptoms, d = 2.55,
as well as self-reported depressive symptoms, d = 1.46. On average, participants
reported a 5-point PTSD symptom reduction and 1-point reduction in depressive
symptoms for each treatment day. Reductions in PTSD and depressive symptoms
were maintained at 3-month follow-up. Overall, 1-week massed CPT delivered
virtually was shown to be feasible and to result in rapid symptom reductions
that were sustained over time. Virtual massed CPT has the potential to increase
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Evidence-based posttraumatic stress disorder (PTSD)
treatments, such as cognitive processing therapy (CPT;
Resick et al., 2017) and prolonged exposure (PE; Foa et al.,
2019), are commonly delivered once weekly and have
been shown to be effective whether delivered in-person or
virtually (Morland et al., 2020). Recent research has shown
that CPT delivered virtually via telehealth produces large
symptom reductions, suggesting that the virtual delivery
format is highly effective (Peterson et al., 2022). Assuming
regular attendance, treatment (i.e., nine to 12 sessions)
takes approximately three months, with some individuals
requiring even more additional time to respond to treat-
ment (Galovski et al., 2012). PTSD treatments increasingly
have been delivered via massed format, which involves
daily sessions and allows individuals to complete a full
course of treatment in a matter of days (Held et al., 2019).
Massed evidence-based treatments have been delivered
as standalone interventions (Ehlers et al., 2014; Foa et al.,
2018; Oprel et al., 2021), or in conjunction with other inter-
ventions, as part of intensive PTSD treatment programs
(ITPs; Ragsdale et al., 2020). Delivered as standalone inter-
ventions, massed PTSD treatments have demonstrated
high feasibility and strong efficacy in clinical trials (Ehlers
et al., 2014; Foa et al., 2018; Oprel et al., 2021). Three ran-
domized controlled clinical trials comparing massed PE
(Foa et al., 2018; Oprel et al., 2021) and cognitive therapy
for PTSD (Ehlers et al., 2014) to their standard, weekly
counterparts demonstrated large effects on PTSD and high
completion rates that were comparable across conditions.

The effectiveness of standalone massed CPT is currently
understudied. To date, there are only two reports that
detail massed CPT delivered in a single week, as well as
one active clinical trial with active duty military (Wachen
et al., 2019). In a previous case report, we detailed how

access to effective treatments and help trauma survivors restore aspects of their
lives in short amounts of time.

individual CPT can be delivered within 1 week by pro-
viding two sessions per day for 10 total sessions (Held,
Klassen, Small, et al., 2020). Since then, Galovski and col-
leagues (2021) examined how the effectiveness of massed
CPT delivered via 12 sessions within 1 week, with up to
three daily sessions, compared to standard, weekly CPT.
In their study of 12 survivors of interpersonal violence,
massed CPT appeared feasible and produced comparable
outcomes as standard CPT at posttreatment and 3-month
follow-up. The small sample, with only six individuals
receiving massed CPT, was a critical limitation of the study
(Galovski et al., 2021). Massed CPT has also been utilized
in several ITPs where it was combined with adjunctive ser-
vices. These CPT-based ITPs have been shown to produce
large PTSD symptom reductions that can be maintained
in the long term (Bryan et al., 2018; Held et al., in press;
Held, Zalta, et al., 2020). Finally, although some CPT-based
ITPs have been delivered virtually (i.e., telehealth; Held,
Klassen, Coleman, et al., 2020), it is currently undeter-
mined whether standalone massed CPT can be feasibly
delivered entirely virtually, which could potentially further
increase access (Morland et al., 2020).

In the present single-arm, open-label pilot trial
(NCT04109196), we examined whether virtually delivered
(i.e., telehealth) 1-week massed CPT could reduce PTSD
and depression symptoms in a sample of community
members. Given the rapid and brief nature of massed
CPT, we were particularly interested in examining the
amount of symptom change that occurred each treatment
day (i.e., every two sessions) and whether symptom
improvements achieved over the course of the week-long
intervention could be maintained for up to 3 months
following treatment. Based on prior research examining
various other evidence-based PTSD treatments delivered
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in massed format (Ehlers et al., 2014; Foa et al., 2018;
Galovski et al., 2021; Oprel et al., 2021), we expected that
massed CPT would produce large effects on PTSD and
depressive symptoms that would be maintained over
time. For this trial, 1-week massed CPT was initially
supposed to be delivered in person, but the delivery
format was switched to virtual due to the COVID-19
pandemic.

METHOD
Participants and procedure

The study sample consisted of 24 participants, 17 of whom
self-identified as female (70.8%) and six as male (25.0%).
One individual identified as nonbinary (4.2%). Most par-
ticipants identified as White (70.8%) and non-Hispanic
(87.5%) and were employed full-time (45.8%), held a bach-
elor’s degree or higher (66.7%), were single (45.8%), and
had experienced sexual trauma (62.5%). The average par-
ticipant age was 38.4 years (SD = 12.20, range: 20-63
years). Sample demographic characteristics are displayed
in Table 1.

The present study was conducted from October 2019
to June 2021. Participants were recruited via online ads,
local medical center and community clinician referrals,
and from local medical center outpatient psychiatry clinic
waitlists. Following a brief phone screen, potential partic-
ipants provided consent and completed baseline assess-
ments, which included clinician-administered interviews
for PTSD and other mental health disorders. Eligible par-
ticipants completed self-report measures electronically via
REDCap. Participants who did not meet the inclusion cri-
teria were offered referrals for appropriate services, as
needed. All assessment and therapy sessions were con-
ducted online via a HIPAA-compliant telehealth platform
and audio- or video-recorded. Before conducting each ses-
sion, participants’ location was determined for safety rea-
sons. Clinicians checked in regularly with participants
about the privacy of their locations. All study procedures
were approved by the Rush University Medical Center
Institutional Review Board.

Eligibility

Participants were eligible to participate if they were 18
years of age or older; endorsed a Diagnostic and Statistical
Manual of Mental Disorders (5th ed.; American Psychiatric
Association [APA], 2013] Criterion A traumatic event; met
the DSM-5 criteria for PTSD or subthreshold PTSD, defined
for this study as meeting all but one of the PTSD crite-

ria, on the Clinician-Administered PTSD Scale for DSM-5
(CAPS-5; Weathers, Blake, et al., 2013); were able to attend
two virtual (i.e., video telehealth) sessions per day over the
course of 1week; and resided in the state of Illinois (United
States). Exclusion criteria were current suicidal or homi-
cidal intent with an active plan, current or history of psy-
chosis or mania, change in psychotropic medications in the
past month, significant cognitive impairment that would
prevent treatment engagement, drug or alcohol use within
the past 3 months that would require medical observation
if discontinued, and serious or unstable medical illness or
instability for which hospitalization may be likely. Partic-
ipants were also excluded if they were currently or had
previously completed an evidence-based trauma-focused
treatment within the past 3 months or if they were cur-
rently involved with legal actions related to their index
trauma.

Intervention

During the development of 1-week massed CPT, it was
important to prioritize the feasibility of the intervention.
CPT was delivered twice per day over the course of 5 busi-
ness days (i.e., Monday-Friday) for a total of 10 sessions
(Held, Klassen, Small, et al., 2020). Following each 50-min
CPT session, participants were given at least 30 min and up
to 60 min, which was considered ideal, to complete prac-
tice assignments (see Supplemental Figure S1 for a sample
schedule). Depending on participant availability, the two
daily sessions could also be scheduled with increased time
between sessions, such as before and after work. If par-
ticipants needed to reschedule sessions, treatment could
stretch into the following week. Following the completion
of CPT, participants were given the option to schedule up
to three CPT booster sessions prior to their 3-month follow-
up assessment.

The 1-week virtual massed CPT intervention followed
manualized CPT protocol (Resick et al., 2017), with minor
modifications. Participants were assigned to complete at
least three worksheets for homework, except after Ses-
sion 1, which still only focused on the impact statement.
At Session 7, clinicians introduced all themes (i.e., safety,
power/control, trust, esteem, and intimacy) and helped
participants decide which themes were most applicable
to their presenting concerns and would be the most per-
tinent themes on which to focus during the remaining
sessions. Participants were assigned to review the mod-
ules collectively and identify “stuck points” (i.e., cogni-
tive distortions) related to the themes most relevant to
their presenting concerns. Handouts and session contents
were not modified and were delivered as intended for
the selected themes. Clinicians encouraged participants
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TABLE 1 Demographic and clinical characteristics
Variable n % M SD
Age (years) 38.42 12.20
Index trauma type
Sexual assault 15 62.5
Sudden violent death 3 12.5
Physical assault 3 12.5
Medical trauma 2 8.3
Assault with a weapon 1 4.2
Ethnicity
Non-Hispanic 21 87.5
Hispanic 3 12.5
Race
White 17 70.8
Black or African American 4 16.7
Asian 1 4.2
Other 1 4.2
Did not disclose 1 4.2
Employment status
Full-time 1 45.8
Part-time 3 125
Student 2 83
Out of work and looking for work 2 8.3
Other 2 8.3
Self-employed 1 4.2
Out of work and not currently looking for work 1 4.2
Homemaker 1 4.2
Retired 1 4.2
Educational attainment
Bachelor’s degree 10 41.7
Master’s degree 6 25.0
Some college, no degree 5 20.8
Trade/technical/vocational trainings 1 4.2
Associate’s degree 1 4.2
Professional degree 1 4.2
Marital status
Single 1 45.8
Married or in a domestic partnership 10 41.7
Divorced 1 4.2
Engaged 1 4.2
Other 1 4.2
Self-reported PTSD symptoms (PCL-5)
Baseline 53.08 12.81
1-week posttreatment 17.55 14.11
3-month follow-up 19.42 15.75
Clinician-assessed PTSD symptoms (CAPS-5)
Baseline 37.25 10.25
1-week posttreatment 14.77 11.87
3-month follow-up 18.47 16.93

(Continues)
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TABLE 1 (Continued)
Variable n
Depressive symptoms (PHQ-9)

Baseline

1-week posttreatment

3-month follow-up

%o M SD
15.38 4.97

7.73 5.51
6.84 5.47

Note: N =24.PTSD = posttraumatic stress disorder; PCL-5 = PTSD Checklist for DSM-5; CAPS-5 = Clinician-Administered PTSD Scale; PHQ-9 = nine-item Patient

Health Questionnaire.

to initially focus on assimilated stuck points (i.e., those
reflecting hindsight bias or inaccurate self or other blame
about the traumatic event) before moving to overaccom-
modated stuck points (i.e., overgeneralized beliefs; Farmer
et al., 2017). Participants were encouraged to send their
homework via email to the provider at any time before
and after their individual sessions. When worksheets were
not submitted prior to the next session, clinicians asked
participants to send worksheets at the beginning of the
session. Worksheets and other treatment materials were
jointly viewed and completed using a screen-share feature
on the platform. For cases in which homework was not
completed, worksheets were completed together in session
in line with the standard CPT protocol.

Study assessors

Assessments were conducted by postdoctoral psychology
fellows and licensed master’s-level clinicians who were
trained and masked to the treatment process. All study
assessors were normed prior to the beginning of the study.
Study assessors needed to achieve interrater reliability
greater than .70 to be eligible to administer study assess-
ments. Study assessments were randomly and periodi-
cally reviewed, but interrater reliability was not repeatedly
assessed.

Study clinicians and fidelity

All study clinicians were postdoctoral psychology fellows
or psychologists who received the official 2-day CPT train-
ing by a national trainer. For the first two 1-week CPT
cases, all study clinicians received daily 30-min supervi-
sion and consultation from an experienced supervisor, who
has delivered CPT for a number of years and oversees sev-
eral CPT-based massed PTSD treatment programs. Follow-
ing the initial two cases, clinicians were provided with
weekly supervision but were able to request additional
supervision as needed. An informal consultation group
was also formed so that clinicians could have an additional
outlet to discuss clinical issues that arose. All CPT sessions

were audio- and/or video-recorded and randomly and peri-
odically reviewed to ensure that study clinicians were pro-
viding the intervention with fidelity.

Measures
Clinician-assessed PTSD symptoms

The CAPS-5 (Weathers, Blake, et al., 2013) is a clinician-
administered interview used to assess PTSD symptoms
based on DSM-5 criteria (APA, 2013). The measure has
demonstrated good psychometric properties (Bovin et al.,
2016; Weathers et al., 2018). Clinicians rate symptoms on
a scale from 0 (absent) to 4 (extreme/incapacitating), with
higher scores indicating a higher level of PTSD symptom
severity. A symptom was deemed present if its severity
was endorsed with a score of 2 (moderate) or higher. The
CAPS-5was administered at baseline to assess past-month
symptom severity, at 1-week follow-up to assess past-week
severity, and at 1- and 3-month follow-ups to examine past-
month severity. In the present sample, Cronbach’s alpha
ranged from .77 to .93.

Self-reported PTSD symptoms

The PCL-5 (Weathers, Litz, et al., 2013) is a 20-item mea-
sure self-report measure used to assess DSM-5 PTSD symp-
toms. The measure has demonstrated good psychometric
properties (Bovin et al., 2016; Wortmann et al., 2016). Par-
ticipants were instructed to anchor questions to their most
distressing (i.e., index) traumatic event. Items were rated
on a scale of 0 (not at all) to 4 (extremely), with higher
scores indicating higher PTSD symptom severity. Previ-
ous research suggests that a score of 33 or higher indi-
cates probable PTSD (Bovin et al., 2016; Wortmann et al.,
2016). At the time of this writing, a 10-point reduction
on the PCL-5 was suggested to be indicative of clinically
significant PTSD symptom severity changes (National
Center for PTSD, 2021). The PCL-5 was administered at
baseline to assess past-month symptom severity, 1-week
follow-up to assess past-week severity, and at 1- and
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3-month follow-ups to assess past-month severity. Past-
day PTSD symptoms were assessed before the first ses-
sion of each treatment day during 1-week massed CPT.
In the present sample, Cronbach’s alpha ranged from
.90 to .95.

Depressive symptoms

The nine-item Patient Health Questionnaire (PHQ-9;
Kroenke et al., 2001) was used to assess self-reported
symptoms of depression. Participants rated the depressive
symptoms they had experienced during the past 2 weeks,
scoring answers on a scale of 0 (not at all) to 3 (nearly every
day), with higher scores indicating more severe depres-
sive symptoms. A score of 10 suggests moderate depression
(Manea et al., 2012). A 5-point reduction on the PHQ-9 has
been suggested to indicate clinically significant changes in
depressive symptom severity (Kroenke, 2012). The PHQ-9
was used to assess past-2-week symptom severity at base-
line; before the first session of each treatment day; and at
1-week, 1-month, and 3-month follow-ups. In the present
sample, Cronbach’s alpha ranged from .80 to .88.

Data analysis

We utilized Bayesian longitudinal mixed models to exam-
ine change over the course of 1-week massed virtual CPT.
The use of mixed-effects models is particularly appropri-
ate for longitudinal analysis due to their ability to account
for within-subject clustering and correlations in individ-
ual change across measurements. The Bayesian approach
also allows for the incorporation of prior knowledge and
results as well as for the intuitive and substantive assess-
ment of uncertainty. Additionally, as has been noted with
regularity elsewhere, Bayesian methods may be uniquely
suited to estimation with small sample sizes (Depaoli &
van de Schoot, 2017; Dunson, 2001), such as the present
study, although this benefit may be contingent upon care-
ful selection of informative priors (McNeish, 2016). Here,
weakly informative priors for time parameters were based
on our prior treatment outcomes in both 3-week and
2-week CPT-based ITPs (Held et al., in press), though sen-
sitivity analyses were conducted to examine the robustness
of outcomes relative to various prior selections. Models ini-
tially examined the effects of time, as well as age and sex,
which were given very vague priors (e.g., N ~ [0, 5]) for
age) due to past massed-treatment results indicating a lack
of association with ITP outcomes (Held et al., in press).
Small cell sizes obviated the examination of other covari-
ates, such as race and ethnicity, although these variables

have not been shown to predict treatment outcomes in
prior studies. Simulation-based power analyses based on
prior effect sizes for PTSD and depression reduction (Held
et al., in press) suggested that over 90% power for detecting
changes in these outcomes should be attainable with over
15 participants.

To ensure the viability of priors, prior predictive checks
were conducted across 1,000 simulated datasets to ensure
the alignment of priors with appropriate values. Hamil-
tonian Markov chain Monte Carlo (MCMC) was utilized
for sampling from the posterior via the No-U-Turn Sam-
pler algorithm (NUTS). We utilized five chains, each with
1,000 burn-in iterations and 5,000 inference iterations.
Posterior distributions were summarized via 94% highest
density intervals (HDIs), which report the most credible
values from the posterior distribution, as well as medians
and means. Model checking involved the examination of
trace, autocorrelation, and divergence plots assessing the
posterior, as well as visual posterior predictive checks of
mean, median, variance, and skewness parameters.

We also explored maintenance of gains by comparing 1-
week posttreatment symptom severity (i.e., CAPS-5, PCL-
5, and PHQ-9) to both 1- and 3-month follow-up time
points. We utilized noninferiority tests to assess the proba-
bility that 1- and 3-month follow-up severity scores were
not inferior to those recorded at 1-week posttreatment.
A recently developed Bayes actor approach (van Raven-
zwaaij et al., 2019) was utilized here, which allowed for
intuitive interpretations of noninferiority by assessing the
probability that the follow-up severity measurement can
be considered noninferior to the posttreatment measure-
ment relative to the probability that the initial postprogram
measurement is superior. This approach was modified to
accommodate the repeated-measures structure of the com-
parisons of interest. We chose conservative noninferiority
intervals of 5 points for the PCL-5 and CAPS-5 and 3 points
for the PHQ-9.

Bayesian linear mixed models were also explored,
including follow-up timepoints. As expected, the linear,
PCL-5: B = —0.37, HDI [-0.72, —0.01]; PHQ: B = —0.18,
HDI [-0.34, —0.02], and quadratic slope components,
PCL-5: B = 0.004, HDI [0.0004, 0.007]; PHQ-9: B = 0.001,
HDI [0.003, 0.002], were clear given the deceleration
of outcome reduction over follow-up time points. These
results are not reported here in detail due to consistency
with reported results as well as our interest in modeling
the degree of massed CPT change and post hoc illustra-
tions of noninferiority of follow-up points compared to out-
comes immediately following the treatment. Bayesian lin-
ear mixed models and model checks were explored using
PYMC3 in Python (Version 3.9.), and noninferiority tests
and figures were conducted using R (Version 4.1.1.)
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l
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3-Month Follow-Up (n = 19)

PTSD (n=9)
 Suicidal Ideation with Plan (n= 1)

FIGURE 1

RESULTS
Interest and treatment completion

Between October 2019 and April 2021, a total of 170 indi-
viduals expressed interest in participating in this study
(see Figure 1 for participant flow). Of the 24 participants
who started treatment, 23 (95.8%) completed the interven-
tion, and 21 (91.7%) completed treatment within 5 con-
secutive days. Two participants were not able to complete
treatment within 5 consecutive days due to scheduling con-
flicts. These two individuals completed treatment at the
beginning of the following week (i.e., within 5-7 total treat-
ment days). A total of six (25%) participants utilized booster
sessions (Mdn = 2.5 sessions). No adverse events were
reported during the study, including the follow-up assess-
ment timepoints.

Clinical outcomes

At baseline, participants experienced moderate-to-severe
PTSD symptoms (PCL-5 total score: M = 53.08, SD
12.81, range: 27-66; CAPS-5 total score: M = 37.25, SD
10.25, range: 18-59). A total of 20 participants met the full
diagnostic criteria for PTSD, and four participants met the
criteria for subthreshold PTSD. Deviance information cri-
terion (DIC) supported the superiority of including inter-
cepts and random slopes for time for all mixed models, so
the results reported here reflect these parameterizations.
Maximum Gelman-Rubin Rc values for all models were

CONSORT flow diagram. Note: PTSD = posttraumatic stress disorder

below 1.10, indicating effective convergence of MCMC
chains (Brooks & Gelman, 1998), and prior and posterior
predictive checks and diagnostic evaluations indicated
appropriate model and posterior sampling with a lack
of divergences. An examination of effective sample size
and autocorrelation also indicated a lack of problematic
autocorrelation.

Baseline to posttreatment

Overall symptom change between baseline and 1-week
posttreatment revealed large effect sizes for the CAPS-5,
d = 2.01; PCL-5, d = 2.55; and PHQ-9, d = 1.46. Based
on posterior samples in the current models, changes in
PCL-5 score over the course of 1-week virtual massed
CPT reflected an average decrease in self-reported PTSD
symptom severity of over 5 points per day of treatment,
B = —5.22, 94% HDI [-6.59, —3.82] (see Supplementary
Figure S2); reductions in depression symptoms exceeded
1 point per day, B = -1.09, HDI [-1.68, —0.57]
(Supplementary Figure S3). The results did not sug-
gest treatment outcomes differed based on age or sex
(Table 2). Model posterior samples indicated that the
probabilities of moderate-sized (i.e., d = 0.5) or larger
differences in PCL-5 or PHQ-9 scores over time based
on sex or a 10-year age difference were below 24% and
3%, respectively. Among the 20 participants who met
the criteria for a full PTSD diagnosis at baseline and
completed the 1-week follow-up, 15 (75.0%) no longer met
the criteria for a PTSD diagnosis at 1-week follow-up.
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TABLE 2 Median slopes for posttraumatic stress disorder and depressive symptom severity during 1-week massed cognitive processing

therapy
PCL-5
Predictor Median slope (B) 94% HDI
Time —-5.22 [—6.59, —3.82]
Age 0.37 [—0.11, 0.84]
Sex 131 [~14.02, 11.43]

PHQ-9

Median slope (B) 94% HDI
—1.09 [~1.68, —0.57]
—0.03 [—0.14, 0.20]
—-0.79 [—5.18, 3.41]

Note: PTSD = posttraumatic stress disorder; PCL-5 = PTSD Checklist for DSM-5; PHQ-9 = nine-item Patient Health Questionnaire; HDI = Bayesian highest

density interval.

All four of the individuals who had subthreshold PTSD
at baseline remained below the subthreshold criteria
at 1-week follow-up. Of the 23 study participants, most
(n = 20; 87.0%) reported clinically significant changes in
PTSD symptom severity from baseline to posttreatment
(PCL-5 change: M = 34.55 points, SD = 20.39). Similarly,
13 participants (56.5%) reported clinically significant
changes in depressive symptom severity from baseline to
posttreatment (PHQ-9 change: M = 7.55 points, SD = 6.93).

Maintenance of gains at 1- and 3-month
follow-up

A total of 14 participants (n = 11 with full PTSD at base-
line, n = 3 with subthreshold PTSD at baseline) completed
the 1-month follow-up assessment. At 1-month follow-up,
10 (71.4%) of the 14 individuals no longer met the cri-
teria for a full or subthreshold PTSD diagnosis. Among
the 17 participants (n = 14 with full PTSD at baseline,
n = 3 with subthreshold PTSD at baseline) who com-
pleted the 3-month follow-up assessment, 13 (76.5%) no
longer met the diagnostic criteria for full or subthreshold
PTSD at 3-month follow-up. The majority of the 19 par-
ticipants who completed the 1-month follow-up self-report
measures (n = 16, 84.2%) experienced clinically significant
changes in self-reported PTSD symptoms from baseline to
1-month (PCL-5 change: M = 39.92 points, SD = 21.08).
Nineteen participants also completed the 3-month follow-
up self-report measures. Of these individuals, 17 (89.5%)
self-reported clinically significance changes in their PTSD
symptoms (PCL-5 change: M = 37.71 points, SD = 21.93);
similarly, most (n = 14; 73.68%) experienced clinically sig-
nificant depressive symptom changes from baseline to
1-month follow-up (PHQ-9 change: M = 10.83 points,
SD = 6.68) and baseline to 3-month follow-up (PHQ-9
change: M = 7.74 points, SD = 6.25). Noninferiority tests
comparing posttreatment clinician- and self-rated PTSD
symptom severity and self-rated depression severity indi-
cated that severity levels 1- and 3-month follow-up could
generally be considered noninferior to those taken at 1-
week posttreatment. The probability that PTSD symptom

severity at 1- and 3-month follow-ups would be noninferior
to symptom severity at 1-week posttreatment was between
2.9 and over 4,263 times greater than the probability that
PTSD severity would worsen at follow-up time points
(see Table 3 and Supplementary Figure S4). Particularly
high probabilities of noninferiority of depression at follow-
up compared to the probability of superior depression
response at treatment end reflected the fact that depression
improved following the end-of-treatment measurement.

DISCUSSION

The present single-arm open-label trial examined the fea-
sibility and clinical outcomes of 1-week virtual massed
CPT. The results suggest that the treatment is safe, fea-
sible, and acceptable. Study results also provide an early
indication that 1-week virtual massed CPT may be effica-
cious. Specifically, participants reported large reductions
in PTSD and depressive symptom severity, with average
PCL-5 and PHQ-9 decreases of 5 and 1 points, respectively,
per treatment day. Thus, participants generally reached
meaningful PTSD and depressive symptom changes as
early as Day 3 (i.e., after the fourth CPT session). Such
improvements are generally observed around the eighth
CPT session (Holder et al., 2020), which, in standard,
weekly treatment would be 8 weeks after starting treat-
ment, assuming regular attendance. These rapid improve-
ments highlight the benefit of massed treatments, which
may be able to restore functioning in as little as a single
week. Despite the generally large symptom improvements,
participants experienced variability in symptom change
both during and after treatment completion. Although
research has demonstrated that individuals undergoing
standard, weekly evidence-based PTSD treatments (Allan
et al., 2017; Dewar et al., 2020; Galovski et al., 2016;
Schumm et al., 2013) or CPT or PE provided within ITPs
(Brown, Clapp, etal., 2019; Held et al., 2021; Hendriks et al.,
2018) exhibit differing treatment trajectories, larger-scale
studies are needed to identify which individuals may be
most likely to respond to evidence-based treatment deliv-
ered in massed formats.
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TABLE 3 Effectsizes and noninferiority across outcome measures
1-month 3-month
Posttreatment follow-up follow-up Noninferiority relative P”
Posttreatment Posttreatment to
Outcome Effect size! M SD M SD M SD to 1-month 3-months
PCL-5 2.55 18.78 14.42 17.28 13.85 20.50 15.47 24.88 3.52
PHQ-9 1.46 8.61 5.62 6.00 5.02 7.22 5.36 4,263.05 453.00
CAPS 2.01 16.41 12.57 17.36 16.24 18.47 16.93 5.10 2.90

Note: n =1 8 participants had both posttreatment and follow-up outcome data. PTSD = posttraumatic stress disorder; CAPS-5 = Clinician Administered PTSD
Scale for DSM-5; PCL-5 = PTSD Checklist for DSM-5; PHQ-9 = nine-item Patient Health Questionnaire.

aRepresents effect size of baseline to posttreatment changes using Gibbon and colleagues’ (1993) paired variant of Cohen’s d. "Using a Bayes factor approach,
estimates represent how much more likely the probability of noninferiority of follow-up severity is compared to the probability that the first posttreatment measure

of severity was superior.

Symptom improvements achieved over the course of
1-week virtual massed CPT were maintained up to 3
months following treatment. For self-reported depressive
symptoms, participants continued to report improvements
following treatment. These results are consistent with
prior research of standalone massed evidence-based treat-
ments for PTSD (Ehlers et al., 2014; Foa et al., 2018; Oprel
et al., 2021) and align with recent findings on massed CPT
reported by Galovski and colleagues (2021). More infor-
mation is needed to ascertain the role of CPT booster ses-
sions, the optimal timing of booster sessions, and for whom
these sessions are needed to ensure that gains made during
massed treatments can be maintained.

Our findings extend existing research on massed PTSD
treatments delivered in-person (Ehlers et al., 2014; Foa
et al., 2018; Oprel et al., 2021) by suggesting that the virtual
delivery format does not negatively impact outcomes or
maintenance of massed treatment gains. Although this
may not be surprising in light of the robust literature on
standard, weekly PTSD treatments delivered via telehealth
(Morland et al., 2020), it is nonetheless noteworthy, as
the virtual delivery of massed treatment can remove
barriers and further increase access to these treatments
for some individuals. In this trial, several participants
were able to continue working full-time and/or taking
care of their children during the week of treatment by
scheduling their two sessions before and after their work
hours.

A key limitation was the single-arm design, which, in
combination with the small sample size and homogenous
nature of the sample (i.e., largely female, White, highly
educated and employed, and primarily sexual assaults),
substantially limits the generalizability of the study results
and necessitates further examinations to understand how
1-week virtual massed CPT compares to standard, weekly
CPT. The PHQ-9 was used as a daily measure in the present
study, but participants were asked to rate depressive symp-
toms they experienced over the past 2 weeks. Generally,
additional research is needed to validate the daily use of

measures that are traditionally used to assess symptoms
on a weekly or monthly basis. Another limitation was the
limited follow-up period. Adding follow-up assessments
beyond the 3-month time point would be helpful to dis-
cern long-term outcomes. Relatedly, the open-label design
may have influenced participants’ self-selection to be part
of this research. The virtual nature, despite increasing
access for some, may have been prohibitive, especially indi-
viduals from lower socioeconomic backgrounds. Finally,
the study was conducted during the COVID-19 pandemic,
which may have impacted who sought to participate in this
research and their outcomes.

The encouraging results presented here lay a strong
foundation for larger-scale, controlled research to inves-
tigate which individuals may be optimal candidates
for massed CPT and to examine potential mechanisms
through which this condensed delivery format may posi-
tively impact outcomes. Additional work is also needed to
examine the implementation potential of 1-week massed
CPT in various treatment settings.
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