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Posttraumatic stress disorder (PTSD) and substance use disorders (SUDs) often co-occur and are associated with a
more severe clinical profile than either disorder alone. Prolonged Exposure (PE) is empirically supported
treatment for PTSD and has demonstrated effectiveness among those with a co-occurring SUD. However, PE is
not typically offered in substance use treatment settings, in part due to concerns about feasibility, retention, and
symptom exacerbation, as well as structural misfit with time-limited residential and outpatient programs. Massed
Prolonged Exposure (M-PE), PE delivered multiple times per week and completed within a condensed timeframe,
yields comparable treatment outcomes to PE and may better align with the structure of residential and outpatient
care and address key barriers to implementation. Here, we describe an ongoing randomized controlled trial
investigating the efficacy of M-PE versus trauma treatment as usual (TAU) delivered concurrent to SUD TAU,
among individuals with co-occurring PTSD and substance use disorders enrolled in a comprehensive residential
and outpatient SUD program. In addition to examining treatment outcomes, this trial utilizes qualitative methods
to gain a deeper understanding of participants’ experiences and evaluate M-PE implementation barriers and
facilitators in an SUD treatment setting. We describe the development and implementation of this randomized
clinical trial.

intervention for PTSD that addresses trauma-related avoidance and
cognitions (e.g., “I cannot trust anyone,” “the world is completely un-
safe”) through use of imaginal and in-vivo exposures [14,15]. To date,

1. Introduction

Posttraumatic stress disorder (PTSD) and substance use disorders

(SUDs) frequently co-occur with more than 40% of individuals with
PTSD meeting criteria for an SUD and 35% of those with an SUD meeting
criteria for PTSD [1-3]. PTSD + SUD is associated with worse clinical
outcomes than either disorder alone and these individuals have higher
rates of additional comorbid psychiatric diagnoses, higher rates of sui-
cide attempts, and greater functional impairment across social, voca-
tional, and health domains [1,2,4-11].

Prolonged Exposure (PE) has demonstrated effectiveness in the
treatment of PTSD + SUD [12,13]. PE is a gold-standard trauma-focused

there have been more than 20 clinical trials supporting the efficacy and
effectiveness of PE [4]. These trials have resulted in large effect sizes
with nearly three-quarters of individuals demonstrating treatment gains
and 40% no longer meeting PTSD criteria by the end of treatment.
Among those with PTSD + SUD, PE is more effective in reducing PTSD
symptoms than SUD-only treatment and more effective than
non-trauma-focused interventions for PTSD + SUD [16-19]. Impor-
tantly, PE is well-tolerated among this population with no indication
that PE results in higher rates of relapse, substance use, or symptom
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severity compared to treatment as usual (TAU) [12,13,20].

Despite increasing empirical support for PE among PTSD + SUD
populations, PE is not typically offered in SUD treatment settings. This
gap is likely driven by multiple influences including clinician beliefs
regarding patients’ ability to manage exposure therapy and program-
matic barriers such as poor retention and high patient dropout rates [16,
21,22]. Further, PE is typically offered as 12 weekly individual sessions;
however, many SUD treatment settings are time-limited (e.g., 30-, 60-,
or 90-day residential and intensive outpatient programs) which may not
align with a typical PE schedule. Residential and comprehensive
outpatient (outpatient settings offering multiple individual/group
therapy sessions per week in addition to medical, social, and/or family
support) settings could serve as an opportunity to increase access to
trauma-focused care as comprehensive outpatient formats are associated
with higher rates of treatment attendance and completion rates [23-26].
PTSD treatment offered through comprehensive outpatient programs is
associated with lower dropout rates and longer abstinence periods [27,
28]. Modifying PE to fit outpatient and residential SUD contexts could
lead to enhanced treatment outcomes and greater access to care for
those with PTSD + SUD.

One such modification is to offer PE in massed format. Massed PE (M-
PE) offers sessions 3-5 times per week such that patients can complete
treatment in 2-5 weeks as opposed to 3-5 months. There is growing
support for M-PE with M-PE demonstrating higher retention, lower
treatment dropout, higher session attendance, and similar treatment
gains compared to weekly PE [29-31]. Further, offering M-PE in resi-
dential and comprehensive outpatient programs has the potential to
expand access to trauma-focused care for individuals who might
otherwise be unable to engage in standard outpatient PE as these pro-
grams are designed to provide frequent, structured treatment contact,
often five or more days per week in residential care and up to five days
per week in comprehensive outpatient care. Pilot work has shown M-PE
to be feasible and acceptable in comprehensive outpatient settings with
pilot work demonstrating lower dropout and greater PTSD and depres-
sion symptom reductions compared to treatment as usual (TAU) at
3-month follow-up [23].

The current study aims to expand upon this work as the first ran-
domized hybrid Type I efficacy/effectiveness clinical trial of M-PE in a
residential and comprehensive outpatient SUD treatment facility. This
trial will compare M-PE + SUD TAU to trauma TAU + SUD TAU
(henceforth M-PE v. TAU) among individuals with PTSD + SUD at an
SUD treatment facility in the Southeastern United States. We will assess
changes in PTSD symptoms, substance use outcomes (e.g., number of use
days, substance-related problems), depressive symptoms, suicidal idea-
tion, and quality of life among 168 patients enrolled in a residential or
comprehensive outpatient SUD program. Further, we aim to assess po-
tential treatment outcome moderators and mediators such as reductions
in substance craving and trauma-related cognitions [32-35]. A
mixed-methods approach including qualitative interviews of partici-
pants, study therapists, and study site staff will be used to evaluate the
implementation and acceptability of M-PE within the SUD program.

2. Design and methods

We are currently conducting a randomized (two condition) single
center ([blinded for review]) controlled trial of M-PE v. TAU for in-
dividuals with PTSD enrolled in a community SUD treatment program.
Following a baseline assessment confirming diagnoses of PTSD and an
SUD, participants are randomized via REDCap to receive TAU or M-PE.
In addition to the treatment protocol, qualitative interviews will be
conducted with a purposive sample of treatment site staff and study
participants. The study was approved by the Institutional Review Board
of [blinded for review] and is registered at ClinicalTrials.gov
(NCT06968832).
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2.1. Participants

2.1.1. Intervention participants

Projected enrollment is 168 individuals with PTSD + SUD over five
years with approximately equal disruption between sex. Potential par-
ticipants are identified through electronic medical records, mental
health intakes, and/or referrals by providers at [site]. Participants are
recruited from the residential and comprehensive outpatient programs
and pre-screened for eligibility by the treatment site study coordinator.
Inclusion criteria are as follows: 1) 18+ years old; 2) have full or sub-
threshold (missing no more than one symptom on clusters B, C, D, or E)
DSM-5 PTSD; and 3) able to give informed consent. Exclusion criteria
are as follows: 1) impaired mental status, 2) significant current risk of
suicidal/homicidal behavior, 3) unmanaged psychotic or bipolar disor-
der, or 4) refusal to be audio-recorded. Given the length of study
participation and the high rates of comorbid medical and mental health
conditions with PTSD and SUD, individuals may receive other medical
and mental health care (e.g., support groups, family therapy, psychiatric
medications) while participating in the study. Individuals consent to
baseline assessment and those who are eligible are consented to treat-
ment prior to randomization.

2.1.2. Qualitative interviews

Prior to study enrollment, staff members at the intervention site
(n = 15) were invited to complete individual qualitative interviews co-
produced by a Community Advisory Board to 1) capture experiences
prior to study onset and 2) identify any potential gaps in the study
protocol prior to implementation (e.g., therapist scheduling needs,
participant transportation needs). To capture a variety of roles and
expertise, all members at the treatment site were invited to participate.
To maintain anonymity and avoid coercion, interested participants
contacted an external research coordinator to schedule interviews and
all interviews were conducted by study staff unaffiliated with the
treatment site. Members of the study team from the treatment site were
not provided information about qualitative interview participants.
Following study completion, these individuals, along with all study
therapists, will be invited to participate in a follow-up interview.

A second series of qualitative interviews will be conducted with
research participants. A subset of participants randomized to a treat-
ment condition will be randomly selected and invited to participate in a
qualitative interview following the end-of-treatment interview window.
We anticipate interviewing approximately 12 to 15 participants from
each condition or until saturation is met (n = 24 — 30). Participants will
be eligible regardless of treatment completion status in order to capture
a wide range of experiences (e.g., reasons for terminating study partic-
ipation). Interviews will be conducted by research team members not
affiliated with the treatment site.

2.2. Treatment

Eligible participants are randomly assigned to TAU or M-PE with
randomization stratified by residential or outpatient treatment using
randomly permuted-blocks with equivalent allocation to each treatment
group. Randomization will be computer-generated with all clinical as-
sessors blinded to treatment condition. Individual conditions are
described below. For both TAU and M-PE, potential substance use dur-
ing treatment is managed on a case-by-case basis by treatment site staff
and decisions are made independently of this study.

2.2.1. Treatment as usual (TAU)

The treatment site offers comprehensive care including detoxifica-
tion, residential and outpatient programs, and recovery housing. Typical
length of stay in residential care is approximately 30 to 90 days tailored
to individual need. Patients in the residential program engage in care
from 7:30am to 5:00pm Monday through Friday with optional pro-
gramming on weekends and evenings. Typical length of comprehensive


http://ClinicalTrials.gov

J.A. Gette et al.

outpatient participation is person-centered with length of participation
contingent upon individual need. Individuals in the outpatient program
participate in group and individual therapy up to 3 days per week
depending on need. Providers at the treatment site come from multi-
disciplinary backgrounds including licensed social workers, Master's and
doctoral level clinicians, licensed marriage and family counselors, and
nurse practitioners.

SUD TAU. Services are tailored to the patient and include individual
and group therapy, 12 steps groups, family counseling, medication
management, and social support services that implement a variety of
evidence-based approaches such as motivational interviewing and
cognitive behavioral therapy.

Trauma TAU. Participants engage in a resiliency, skills-based group
based on adaptations of the Seeking Safety curriculum and comprised of
five 90-min standalone sessions. These sessions focus on development of
coping skills and symptom management without exposure to the trau-
matic event.

2.2.2. Massed prolonged exposure (M-PE)

M-PE follows the structure of PE and includes the following com-
ponents: 1) breathing retraining, 2) imaginal exposure to the traumatic
event, and 3) in-vivo exposures to trauma-related avoided situations.
Outside of sessions, participants practice in vivo exposures and listen to
session recordings. M-PE is delivered in 60-min sessions 3-4 times per
week for 12-16 sessions as indicated by participant needs. Those ran-
domized to M-PE participate in all TAU activities in addition to meeting
with their individual M-PE counselor during free periods during typical
treatment hours (7:30am to 5:00pm). M-PE is delivered by treatment
site providers and research therapists including Master's level therapists
and licensed social workers. M-PE providers receive twice weekly su-
pervision by a licensed, Ph.D.-level clinical psychologist and all inter-
vention procedures are overseen by the two study principal
investigators.

2.3. Assessments

Participants complete a baseline interview prior to treatment
randomization to establish diagnoses and symptom presentation in
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post-randomization) and 1-, 3-, and 6-months post-treatment. Brief self-
report assessments are administered 2-3 times per week throughout the
treatment course. Participants are compensated for interviews but not
for treatment sessions. All assessments are administered by experienced,
blinded examiners at the Master's or doctoral-level with a minimum
inter-rater reliability of .80 on PTSD and SUD clinical interviews. To
determine inter-rater reliability over the study course, 10% of interviews
will be randomly selected to be independently scored by licensed, Ph.D.-
level researchers. Assessments include a combination of diagnostic in-
terviews and self-report measures. The primary outcomes of interest are
changes in PTSD symptoms, substance use frequency and problems,
depressive symptoms, and quality of life. Additional focal assessments
include measures of trauma-related cognitions and substance use
craving. See Table 1 for the assessment schedule.

2.3.1. Assessor administered measures: baseline and follow-up interviews

PTSD Diagnostic Interview. The clinician-administered PTSD Scale
for DSM 5 (CAPS-5) [36] is the primary PTSD symptom measure. At
baseline, the CAPS-5 is used to determine presence of PTSD and
pre-treatment PTSD severity. Items are rated on both frequency and
intensity to derive a severity score for each symptom ranging from
0 (absent) to 4 (extreme). Items scored at a severity of 2 (moderate) or
higher are considered “present” and counted toward the total number of
symptoms required for each DSM-5 symptom cluster. DSM-5 requires
presence of 1 or more re-experiencing symptoms (cluster B), 1 or more
avoidance symptoms (cluster C), 2 or more alterations in cognition or
mood symptoms (cluster D), and 2 or more arousal symptoms (cluster
E). The present study allows individuals to be subthreshold by 1 symp-
tom. The CAPS-5 also assesses dissociation symptoms, social and occu-
pational functioning, and response validity.

Substance Use Interviews. The Structured Clinical Interview for
DSM-5 (SCID) [37] is used to assess for presence of SUD(s) at baseline.
The Timeline-Follow back (TLFB) [38] is used to assess frequency of
substance use and percent of substance use days. At baseline, the TLFB
assesses the 90 days prior to baseline. Subsequent interviews assess the
period between the last assessment and the current interview date to
allow for coverage of all days of the study period. During the TLFB,
participants note any dates in which they were in a controlled envi-

o X i . ronment (e.g., residential care, detoxification, hospitalization,
addition to interviews at the end-of-treatment (approximately 6 weeks
Table 1
Patient assessment schedule.
Measure Purpose Format Pretreatment  During At End of 1-, 3-, 6 Month Post-
Treatment Treatment treatment
P-4 Suicide Severity Rating Scale Eligibility, secondary outcome Interview X - X X
Structured Clinical Interview for Characterize Sample Interview X - - -
DSM-5
Clinician Administered PTSD Eligibility, Primary Outcome Interview X - X X
Scale-5
Timeline Follow Back Interview Primary Outcome Interview X - X X
PTSD Checklist -DSM-5 Secondary Outcome, Mediator, Within Self- X X X X
Treatment Change Report
Short Inventory of Problems Primary Outcome Self- X X X
Revised (SIP-R) Report
Substance Use Inventory (SUI) Secondary Outcome, Within Treatment Self- X X
Change Report
Patient Health Questionnaire-9 Secondary Outcome Self- X - X X
Report
Brief Inventory of Psychosocial Secondary Outcome Self- X - X X
Functioning Report
WHO - Disability Assessment Secondary Outcome Self- X - X X
Schedule Report
Brief Substance Craving Scale Secondary Outcome, Within Treatment Self- X X X X
Change Report
Posttraumatic Cognitions Mediator X X X X
Inventory
Treatment Services Review Characterize Sample, Potential Covariate Interview - - X X
Demographic Questionnaire Characterize Sample, Moderator Self- X - - -
Report
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incarceration).

Additional Interview Measures. Suicidal ideation is assessed using
the P4 [39]. This interview assesses current suicidal ideation, plans, and
intent as well as history of suicidal thoughts and behaviors. The Treat-
ment Services Review (TSR) [40] assesses participation in various in-
terventions (e.g., individual therapy, residential treatment,
detoxification, psychopharmacological intervention) as a total count of
times each service was received since the last interview.

2.3.2. Self-report measures: baseline and follow-up surveys

PTSD Measures. The PTSD Checklist for DSM-5 (PCL-5) [41,42] isa
20-item self-report measure capturing DSM-5 PTSD Criterion B-E. Items
are rated on a 1 to 5 scale with higher scores indicating greater PTSD
symptom severity. The Posttraumatic Cognitions Inventory (PTCI) [43]
is a 39-item self-report measure capturing cognitions related to trau-
matic event exposure. Items are rated on a 1 to 7 scale with higher values
indicating greater negative cognitions.

Substance Use Measures. The Brief Craving Scale (BCS) [44] is a
16-item measure assessing current craving intensity and frequency. The
Short Inventory of Problems Revised (SIP-R) [45] is a 17-item measure
assessing substance use frequency and associated problems. Items are
rated on a 1 to 4 scale with higher values indicating more
substance-related problems. The Substance Use Inventory (SUI) [46] is a
7-item measure capturing the quantity and frequency of alcohol and
substance since last assessment.

Treatment Satisfaction. At the end-of-treatment assessment, par-
ticipants complete the Client Satisfaction Questionnaire (CSQ-8) [47].
This 8-item self-report measure assesses participant satisfaction with
services provided. Items are rated on a 1 to 4 scale with greater values
indicating greater satisfaction.

Additional Measures. Demographic characteristics are captured at
baseline. Depressive symptoms are assessed using the 9-item Patient
Health Questionnaire (PHQ-9) [48]. This measure captures depressive
symptoms on a O to 3 scale with higher scores indicating greater
depressive symptoms. The Brief Inventory of Psychosocial Functioning
(BIPF) [49,50] is used to assess quality of life and functional impair-
ment. This measure contains seven items rated on a 1 to 7 scale with
higher values indicating greater psychosocial impairment. The WHO
Disability Schedule 2.0 (WHODAS) [51] is used to assess functional
impairment. This 12-item measure assesses impairment in cognition,
mobility, self-care, getting along, life activities, and daily life
participation.

2.3.3. Self-report measures: in-treatment surveys

In-treatment self-report assessments include the PCL-5, PTCI, BCS,
and SUL This assessment takes approximately 10-15 min to complete.
For those randomized to M-PE, in-treatment assessments occur prior to
each M-PE session. For participants randomized to TAU, in-treatment
assessments are administered twice weekly over 6 weeks to reflect the
M-PE survey schedule.

2.3.4. Reliability assessment

Assessment interviews are audio-recorded and saved to a secure,
HIPAA-compliant cloud-based server. Over the course of the study, 10%
of interviews will be randomly selected and scored by an independent
evaluator. Interrater reliability will be at .80 or higher. If reliability falls
below .80, the supervisor will conduct joint interviews with the assessors
until a level of .80 or higher is reached in three consecutive interviews.

2.4. Qualitative interviews

Qualitative interviews were developed by the study team with
feedback from the [blinded for review] community advisory board. All
qualitative interviews are audio-recorded and transcribed with partici-
pant consent using Zoom. Interview recordings and transcriptions are
saved to a secure, Health Insurance Portability and Accountability Act
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(HIPAA) compliant cloud-based server. Participants are compensated
following completion of the interview.

2.4.1. Study site interviews

Two semi-structured interview guides were developed to capture
staff experiences with trauma-informed treatments and perspectives on
offering concurrent trauma and substance use treatment. The pre-trial
interview guide spans 11 domains including familiarity with PE,
perceived benefits and risks of PE among those in SUD treatment,
feasibility of incorporating trauma interventions into SUD care, and
barriers and facilitators of these interventions within their treatment
center. The post-trial interview guide will assess domains relating to
implementation of PE including barriers, facilitators, and staff per-
spectives on the utility of M-PE.

2.4.2. Post-treatment participant interviews

Two semi-structured interview guides were developed for the
participant interviews with items tailored to the treatment condition.
Interviews span several domains including perspectives on treatment
offerings, barriers to receiving care, perceived benefits and shortcom-
ings of treatment, and reasons for engaging or withdrawing from
treatment.

2.5. Design considerations

PE is typically delivered in 90-min sessions. We elected to deliver M-
PE in 60-min sessions for several reasons 1) recent studies show PE to be
as effective with 60 min sessions [52,53], 2) we have found shorter PE
sessions to be effective in our own SUD/PTSD treatment research which
condenses PE to 60-75 min to make room for SUD intervention [54,55],
3) Berenz et al. used 60-min sessions in their pilot of PE in residential
SUD treatment with excellent results [25], and 4) it will be more easily
implemented and sustained at [study site] and more easily disseminated
to other intensive SUD treatment programs in the future using 60-min
sessions. Participants are eligible to participate if they meet full or
subthreshold PTSD (i.e., missing no more than one symptom). This de-
cision was based on research demonstrating that those with subthresh-
old PTSD exhibit similar levels of PTSD severity and impairment to those
meeting full criteria [56-59]. Additionally, we considered comparing
M-PE to other existing trauma-focused therapies (e.g., Cognitive Pro-
cessing Therapy). However, comparing M-PE to TAU allows for assess-
ment of how the addition of evidence-based trauma therapy may
enhance existing treatment programs.

2.6. Therapist training

Therapists complete a 2-3-day PE training and are then assigned a
training case to complete a full M-PE intervention prior to seeing
research participants. For training cases, therapists record all M-PE
sessions. Recordings are then listened to, rated for fidelity, and reviewed
in twice weekly consultation with a licensed doctoral-level clinical
psychologist. The consultant meets regularly with the study MPIs to
provide feedback and determine additional training needs prior to
assigning therapists to see research participants. Throughout the trial,
all M-PE sessions are recorded and twice weekly consultation is ongoing
with additional therapist training as needed.

2.7. Fidelity

Fidelity assessment is two-fold: 1) therapist adherence to the inter-
vention and 2) therapist competency in the delivery of the intervention.
Adherence and competency are monitored by clinical consultation with
a licensed clinical psychologist, including review of recorded M-PE
sessions in addition to evaluation by an independent evaluator. The
following standards are used to assess fidelity: 1) treatment manuals
with weekly objectives, outcomes, and agendas, 2) therapist training,
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and 3) ongoing evaluation of treatment fidelity through audio-rating of
therapy sessions and supervision. Twice weekly consultation is used to
provide corrective feedback as needed and the supervising psychologist
completes fidelity rating sheets for each session for the first case post-
training. An independent evaluator will rate 10% of sessions at
random. Throughout the study course, study therapists keep a session-
by-session tracking form with self-ratings regarding use of the manual
and covering relevant content. Adverse events (AEs) are monitored at
every study contact. Potential AEs are entered into REDCap for review
by the two PIs and reported as indicated by institutional and NIH
policies.

2.8. Data analysis

2.8.1. Data management

Self-report data is captured directly into Qualtrics via anonymous
participant links. Interview data is entered into Qualtrics by a member of
the study team at regular intervals. Data entry and quality assurance are
ongoing with validation and double-entry procedures in place to ensure
accurate entry. Additionally, all available data are extracted twice per
year and uploaded to the National Data Archives (NDA) following the
procedures outlined by the NDA.

2.8.2. Treatment outcomes analyses

Primary outcomes comprise the CAPS-5 PTSD severity and TLFB
percent days of substance use. PTSD-related cognitions and substance
use craving will be examined as potential outcome mediators of inter-
vention effects on the primary outcomes, the remaining follow-up
measures discussed above comprise secondary outcomes. Generalized
linear mixed models (GLMMs) will be used to model treatment outcomes
with the form of GLMM chosen to well-model the respective outcome.
The models will include fixed effects for follow-up time, treatment
condition, and their interaction together with random intercepts for
participants. We expect outcomes to vary by gender, age, race/ethnicity,
and baseline PTSD severity so the models will include these as additional
fixed effects. Missing data will be addressed using multiple imputation
by chained regressions within intervention arms. Wald tests will assess
whether there is an interaction between treatment condition and time of
follow-up using results aggregated over models fit to the imputed
datasets; if there is no such interaction, a Wald test will assess whether
there is a main effect for treatment condition.

Secondary exploratory analyses will assess gender as a potential
moderator of treatment effects as work has suggested women may show
greater treatment gains in trauma-focused therapies compared to men
and women have higher rates of developing PTSD prior to an SUD
compared to men [27,60]. The potential mediating roles of changes in
PTSD-related cognitions and substance use craving on treatment out-
comes will be investigated and we will investigate whether changes in
PTSD symptomology mediate subsequent changes in substance use
outcomes. We will implement multiple analyses to investigate these
potential mediation pathways. For each follow-up, we will fit general-
ized linear models (GLM) for the mediators and outcomes to implement
the potential outcomes causal mediation analyses described by Imai
et al. [61] These analyses will generate estimates of average direct and
average causal mediation effects of the intervention on the outcomes.
Alternate longitudinal causal mediation analyses, particularly those
examining time-lagged effects of changes in PTSD symptomatology on
subsequent SUD outcomes, will develop and employ marginal structural
models.

Sample size was determined using Monte Carlo simulation consid-
ering uniform 30% dropout over time, correlations between outcomes
across time of .30, a group standardized effect for PTSD symptoms and
days substance use of .58 (Cohen's d) based on our previous research,
and a .05 significance level. A sample size of 168 subjects provides
>80% power to identify between group effects under these conditions.
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2.8.3. Qualitative analyses

Qualitative interviews will be analyzed using a rapid qualitative
analysis framework [62,63]. The approach includes: 1) summarizing
each interview using a template that will include separate areas for each
main topic of inquiry and unexpected findings, 2) creating a data matrix
that organizes the summary points for each main topic, 3) holding an
analytic meeting for investigators and the interviewing team to provide
their impression of the matrix contents, and 4) creating a final analytic
memo summarizing the findings and noting key themes. Those sum-
marizing interviews will conduct and discuss several summaries
together to ensure consistency. Once consistency is achieved, remaining
interviews will be coded by one study member with regular meetings to
discuss emerging themes and questions.

3. Discussion

PE has been demonstrated to be safe and effective among individuals
with PTSD + SUD [16-18]. However, despite high rates of co-occurring
PTSD + SUD [1,2] and evidence that PE is more effective for treating
PTSD among those with PTSD + SUD than SUD treatment alone [12], PE
is rarely available in substance-use treatment settings. Potential barriers
to inclusion of PE are low attendance and high dropout rates [16,64,65].
One way to increase attendance is to use a massed format wherein PE is
offered 3 to 5 times per week as opposed to once weekly sessions (M-PE).
Early support for M-PE has shown comparable treatment outcomes and
lower dropout rates compared to weekly PE [23]. Further, M-PE aligns
with a typical length of stay for individuals in residential or compre-
hensive outpatient SUD programs. This hybrid Type I randomized
controlled trial aims to investigate whether the inclusion of M-PE en-
hances treatment outcomes among those in SUD care compared to
trauma TAU and best practices from enhancing treatment
implementation.

Strengths of the study include use of a mixed methods design to
capture clinical outcomes and qualitative experiences of both providers
and participants. This design allows for comparison of M-PE to TAU on
key PTSD and SUD outcomes while also capturing varied experiences of
study site staff and participants to enhance implementation and sus-
tainability of incorporation of trauma-focused care in SUD program-
ming. Additionally, this study aims to examine mediators and
moderators of treatment outcomes to further tailor PTSD + SUD inter-
vention. Lastly, inclusion of individuals with subthreshold PTSD and the
limited inclusion/exclusion criteria increases the generalizability of
findings.

Despite these notable strengths, this study does have limitations. M-
PE is designed to include 3-5 sessions per week. Though this structure
works well in residential and comprehensive outpatient settings, it may
be less feasible for those in outpatient SUD settings. Further, the limited
inclusion/exclusion criteria is meant to enhance generalizability but
also introduces potential confounds associated with co-morbid di-
agnoses (e.g., depression, anxiety, medical comorbidities) common in
PTSD + SUD populations [66,67]. We also allow participants to engage
in ongoing treatments for physical and mental health conditions which
may confound treatment outcomes. Lastly, we anticipate we may see
difficulties with attendance and treatment continuation as participants
transition from residential to outpatient care. To address this, we have
included frequent reminder calls from study staff regarding appoint-
ments, flexible treatment scheduling and assessment date ranges, and
options for study-funded transportation (e.g., bus vouchers, ride shares).

There is strong empirical support for including trauma-focused in-
terventions, such as PE, into SUD care [1,2,12]. M-PE has shown
increased treatment attendance, decreased dropout, and comparable
treatment outcomes to weekly PE [23,29-31]. This massed format may
better fit the structure of residential and comprehensive outpatient SUD
programming as the massed format allows for treatment completion
within 3-5 weeks. This study will provide evidence as to whether the
inclusion of M-PE to TAU in an SUD program enhances treatment and
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quality of life outcomes. Further, qualitative interviews will provide
valuable information for the implementation and feasibility of M-PE in
SUD care from the perspective of participants, providers, and
administrators.
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