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The co-occurrence of posttraumatic stress disorder (PTSD) and substance use is related to poorer
outcome and increased dropout from trauma-focused treatment. Investigating PTSD and substance use
can inform the intervention approaches. Exploring cannabis use in particular is especially important
because rates of cannabis use have been increasing with recent legalization trends. A better understanding
of how substance use is associated with treatment processes and outcome for individuals with PTSD is
needed to enhance care. In this study, both lifetime diagnoses of alcohol and drug use disorders and
current alcohol and drug use severity were examined in 200 men and women with chronic PTSD who
received either prolonged exposure (PE) or sertraline. No lifetime or current alcohol use variables
predicted dropout, adherence, or poorer outcome. However, lifetime diagnosis of both an alcohol and
drug disorder (OR = 3.42) and recent cannabis use (OR = 3.38) strongly predicted higher dropout.
Recent cannabis use and drug use severity predicted poorer adherence to PE (B = —.22 to —.29) but not
to sertraline. Drug use severity (B = —.22) also predicted worse treatment outcome, as did lifetime
diagnosis of an alcohol and drug disorder (3 = —.48). Overall, patients with drug use improved with
treatment but had less treatment retention, adherence, and symptom reduction. Strategies to increase
engagement and retention may be indicated for these patients. Individuals who are using cannabis or
other drugs may be at higher risk for not completing PTSD treatment, potentially prolonging the cycle
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of PTSD and substance use.
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Considerable overlap between posttraumatic stress disorder
(PTSD) and substance use exists (e.g., Chilcoat & Menard, 2003;
Dass-Brailsford & Myrick, 2010; Ouimette & Brown, 2003). Ep-
idemiological studies have estimated that individuals with PTSD
are 2—4 times more likely to have a substance use disorder (SUD)

This article was published Online First March 29, 2018.

Michele Bedard-Gilligan, Department of Psychiatry and Behavioral
Sciences, University of Washington; Natalia Garcia and Lori A. Zoellner,
Department of Psychology, University of Washington; Norah C. Feeny,
Department of Psychology, Case Western Reserve University.

This research was presented at the 29th Annual Meeting of the Interna-
tional Society of Traumatic Stress Studies in Philadelphia, PA. The re-
search was funded in part by National Institute of Mental Health (NIMH)
Grants ROl MHO066347 (principal investigator [PI]: Lori A. Zoellner) and
RO1 MH066348 (PI: Norah C. Feeny), National Institute on Alcohol Abuse
and Alcoholism (NIAAA) Grant R34 AA022966 (PI: Michele Bedard-
Gilligan), and National Institute on Drug Abuse (NIDA) Grant R34
DA040034 (PI: Michele Bedard-Gilligan). Sertraline was supplied by
Pfizer at no cost. Neither the NIMH nor Pfizer had any role in the study
design, collection, analysis, or interpretation of the data; writing of the
manuscript; or decision to submit the article for publication.

Correspondence concerning this article should be addressed to Michele
Bedard-Gilligan, Department of Psychiatry and Behavioral Sciences, Uni-
versity of Washington, Box 354944, Seattle WA 98195. E-mail:
mab29 @u.washington.edu

277

than are individuals without PTSD (Chilcoat & Breslau, 1998;
Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995; Pietrzak,
Goldstein, Southwick, & Grant, 2011). Notably, diagnosis of an
anxiety disorder, such as PTSD according to the Diagnostic and
Statistical Manual of Mental Disorders (4th ed.; DSM—-IV; Amer-
ican Psychiatric Association, 1994), predicts the transition from
alcohol and substance use to dependence (Lopez-Quintero et al.,
2011). In addition, the high rates of co-occurrence are particularly
problematic given that individuals with co-occurring PTSD and
substance use tend to have more complicated clinical presenta-
tions, such as more social issues, legal problems, and suicide
attempts, and poorer treatment outcomes than do individuals with
either disorder alone (e.g., McCauley, Killeen, Gros, Brady, &
Back, 2012; Ouimette, Goodwin, & Brown, 2006; Read, Brown, &
Kabhler, 2004; Schifer & Najavits, 2007). Epidemiological findings
have shown that individuals with comorbid substance use and
PTSD report more severe PTSD and SUD symptoms than do those
with PTSD or SUD alone (Blanco et al., 2013). Individuals with
PTSD and SUD comorbidity also report being more likely to use
substances to relieve PTSD symptoms (Blanco et al., 2013), with
20% of individuals with PTSD reporting that they use substances
to “self-medicate” PTSD symptoms (Leeies, Pagura, Sareen, &
Bolton, 2010). Despite this evidence, in a recent review of treating
SUDs in the presence of comorbid PTSD, Hildebrand, Behrendt,
and Hoyer (2015) concluded that across studies there was not a
robust negative effect of comorbid PTSD on treatment outcome for
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SUD. Yet, as the authors themselves noted, their conclusions were
limited by large differences in methods and treatments included.
Thus, it is a continued empirical question of how PTSD and SUD
influence each other and predict recovery.

Self-medication theory is commonly applied to explain the high
co-occurrence between PTSD and substance use. According to this
theory, trauma-exposed individuals use substances to mitigate
distressing PTSD symptoms, and the accompanying decrease in
distress is negatively reinforcing for continued and escalating
substance use (e.g., Khantzian, 1985; Saladin, Brady, Dansky, &
Kilpatrick, 1995). Consistent with this theory, in a longitudinal
sample of active duty military personnel, predeployment PTSD
severity was associated with a higher likelihood of alcohol depen-
dence at postdeployment (Kline et al., 2014). Higher PTSD symp-
toms on a given day also predict both same and next day alcohol
use in men and women with co-occurring PTSD and alcohol use
disorder (Simpson, Stappenbeck, Luterek, Lehavot, & Kaysen,
2014). Furthermore, substance use increases as PTSD worsens
(Back et al., 2014; Bremner, Southwick, Darnell, & Charney,
1996), and PTSD symptoms worsen following decreased sub-
stance use (Back et al., 2014), suggesting that substance use may
actually be effective in self-medicating PTSD symptoms. How-
ever, use of substances to cope with PTSD symptoms is unlikely
to be effective in the long term and can come at the cost of
developing a substance use disorder or experiencing other negative
consequences of substance use such as loss of work, interruptions
to interpersonal relationships, and legal problems. Treating the
underlying PTSD symptoms can alleviate distress and the accom-
panying substance use. Indeed, treatment-related improvements in
PTSD symptoms have been shown to predict improvements in
substance use (Back, Brady, Sonne, & Verduin, 2006; Hien et al.,
2010; Read et al., 2004), although not all studies have found this
relationship (Steindl, Young, Creamer, & Crompton, 2003). Taken
together, individuals with PTSD may use substances as a coping
strategy, and treating PTSD may help alleviate both trauma-related
symptoms and substance use.

Regarding PTSD treatment, clinicians report that co-occurring
PTSD and substance use is particularly difficult to treat, largely
due to the challenge of integrating the different treatment compo-
nents for both disorders (e.g., Back, Waldrop, & Brady, 2009).
Clinicians are often reluctant to treat PTSD in individuals using
substances due to concerns about dropout or exacerbation of
substance use behavior (Coffey, Schumacher, Brimo, & Brady,
2005). Traditionally, treatment programs targeting PTSD in indi-
viduals with substance use, such as Seeking Safety (Najavits,
2002, 2007), put an increased emphasis on skill building and do
not directly address traumatic events. More recently, integrated
treatment programs that address substance use and PTSD symp-
toms concurrently by explicitly including a focus on the traumatic
event itself have shown initial promise in decreasing both PTSD
and substance use (Brady, Dansky, Back, Foa, & Carroll, 2001;
Foa et al., 2013; Killeen, Back, & Brady, 2011; McGovern et al.,
2009; Mills et al., 2012), although effect sizes have been less
robust compared to the case in treatment trials examining individ-
uals with PTSD without substance dependence. In addition, sev-
eral studies have found higher rates of drop out from PTSD
treatment in substance using samples (35% to 61%; Back, Dansky,
Carroll, Foa, & Brady, 2001; Foa et al., 2013; McGovern et al.,
2009) compared to what is seen in general PTSD treatment trials

(18%—25%; Hembree et al., 2003; Imel, Laska, Jakupcak, & Simp-
son, 2013).

Even less is known about how substance use affects adherence
and outcome in standard evidence-based treatments for PTSD that
do not specifically address or incorporate techniques targeting
substance use. In an archival analysis, veterans with PTSD and
comorbid alcohol use disorders, both lifetime and current, were no
more likely to drop out from cognitive processing therapy (CPT),
a cognitive—behavioral therapy (CBT) treatment for PTSD, than
were those without an alcohol use disorder, and they showed
decreases in PTSD and depression symptoms following treatment
(Kaysen et al., 2014). Although alcohol outcomes were not re-
ported, this lends preliminary support to the notion that standard
PTSD-focused treatment is effective and feasible in substance-
using patients. However, this study was not a randomized con-
trolled trial, was limited by a lack of information on substance use
other than alcohol, and assessed treatment adherence by examining
only number of sessions completed. Additional research on how
substance use effects treatment engagement and outcome is needed
to help clinicians make informed decisions about for whom stan-
dard PTSD treatment is feasible and appropriate. It is also impor-
tant to explore both current and lifetime substance use behavior to
understand whether it is active use of substances specifically that
impairs treatment engagement and response or whether it is the
general tendency to misuse substances at any point in one’s life
that predicts impaired treatment processes.

There are several efficacious psychotherapeutic and pharmaco-
logical treatments available for individuals with PTSD, including
a range of exposure-based CBTs and antidepressant medications
such as CPT, prolonged exposure (PE), eye movement and desen-
sitization and reprocessing therapy (EMDR), sertraline, and fluox-
etine (e.g., Watts et al., 2013). In particular, PE has strong empir-
ical support for treatment of PTSD across various trauma types
(e.g., Foa et al., 2005; Schnurr et al., 2007). Selective serotonin
reuptake inhibitors (SSRIs), such as sertraline, also improve PTSD
symptoms (e.g., Brady et al., 2000; Davidson, Rothbaum, van der
Kolk, Sikes, & Farfel, 2001; Stein, Ipser, & Seedat, 2006). Phar-
macotherapy clearly requires less time and emotional engagement
than does trauma-focused psychotherapy. In particular, PE re-
quires actively approaching trauma-related memories and situa-
tions. Given that avoidant coping has been shown to predict
substance use in a PTSD sample (Possemato et al., 2015), phar-
macotherapy might show better efficacy compared to PE in
substance-using samples. Patient preference, or an individual’s
choice when presented with different treatment options, also may
be associated with treatment outcome (Feeny, Zoellner, Mavis-
sakalian, & Roy-Byrne, 2009). Typically, individuals prefer psy-
chotherapy over pharmacotherapy for the treatment of psychiatric
disorders (McHugh, Whitton, Peckham, Welge, & Otto, 2013),
including PTSD (Angelo, Miller, Zoellner, & Feeny, 2008; Feeny
et al.,, 2009) and substance use (Andréasson, Danielsson, &
Wallhed-Finn, 2013). Furthermore, patients with problem drinking
behavior are more likely to adhere to treatments that align with
their own preferences (Robinson, Callister, Berry, & Dearing,
2008). Thus, both treatment modality and treatment preference
(i.e., not receiving one’s preferred treatment) may be important
effect modifiers to examine in patients with PTSD and substance
use.
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Understanding effects of particular commonly used substances
can help elucidate clinically meaningful relationships that can
inform intervention approaches. Two commonly used substances
in individuals with PTSD are alcohol and cannabis. The high rates
of use of these substances are likely due to their perceived anxi-
olytic effects. For example, Bremner and colleagues (1996) found
that Vietnam veterans reported using cannabis and alcohol to
alleviate their hyperarousal symptoms (e.g., trouble sleeping, hy-
pervigilance, exaggerated startle). Expectations for anxiety and
tension reduction are some of the more commonly reported moti-
vations for using alcohol (Ullman, Filipas, Townsend, & Starzyn-
ski, 2005) and cannabis (Green, Kavanagh, & Young, 2003). In
addition, acceptability and ease of access to cannabis has increased
because there has been a national movement toward legalizing
cannabis for both recreational and prescription use. One recent
study found that individuals with a lifetime PTSD diagnosis were
3.3 times more likely to report lifetime cannabis use and were 2.6
times more likely to report lifetime alcohol abuse or dependence
than were those without PTSD (Cougle, Bonn-Miller, Vujanovic,
Zvolensky, & Hawkins, 2011). Due to the high prevalence of
alcohol and cannabis use, examining their impact of lifetime and
current use patterns on treatment outcome is particularly important
for PTSD samples.

In this study, we explored alcohol and drug use behavior as a
predictor of both treatment engagement (i.e., dropout, adherence)
and treatment outcome for individuals receiving either PE or
sertraline for chronic PTSD within the context of a randomized
controlled trial using a doubly randomized preference design al-
lowing for the examination of treatment preference (Zoellner,
Roy-Byrne, Mavissakalian, & Feeny, 2017). We decided a priori
to look at overall substance use as well as alcohol and cannabis
specifically due to the documented high rates of use by individuals
with PTSD. Throughout the article, we use the term substance use
for any alcohol or drug use behavior, drug use for any illegal drug
use, and cannabis or other drug use for specificity. By including
both current use and lifetime diagnoses for problem use, we sought
to better understand how both recent behavior and lifetime pro-
pensity for substance use at a severity level that meets diagnostic
threshold might impact treatment engagement and outcome. We
hypothesized that higher alcohol or drug use severity and history
of lifetime alcohol, drug, and cannabis use disorders would predict
higher treatment dropout, poorer PTSD treatment outcome, and
lower PE homework adherence and sertraline adherence. In addi-
tion, for individuals with higher alcohol or drug use severity and
those with lifetime diagnoses of alcohol or drug use disorders, we
hypothesized that receiving PE over sertraline and receiving a
nonpreferred treatment would be associated with higher dropout
and worse outcome.

Method

Participants

Two hundred individuals (49 men) with chronic PTSD were
recruited through a wide range of sources, including clinical re-
ferrals and community advertising. Broad inclusion criteria and
limited exclusion criteria were used to recruit a diagnostically
comorbid and clinically representative sample of individuals with
primary chronic PTSD. Inclusion criteria included participants

between 18 and 65 years of age and a current DSM-IV diagnosis
of primary chronic PTSD. Exclusion criteria were derived based
on standards of appropriate clinical care, where other problems—
disorders that took precedence over PTSD were used as exclusion
criteria. Exclusion criteria included current diagnosis of schizo-
phrenia or delusional disorder; medically unstable bipolar disorder,
depression with psychotic features, or depression severe enough to
require immediate psychiatric treatment (e.g., actively suicidal);
severe self-injurious behavior or suicide attempt within the past 3
months; no clear trauma memory or trauma before age 3; current
diagnosis of DSM-IV substance dependence within the previous 3
months (current DSM-IV substance abuse diagnosis and history of
substance use dependence was allowed); ongoing intimate rela-
tionship with the perpetrator; unwilling or medically not advisable
to stop current cognitive—behavioral psychotherapy or antidepres-
sant medication, based on condition assignment; previous nonre-
sponse to adequate trial of either PE (eight sessions or more) or
sertraline (150 mg/d; 8 weeks); or medical contraindication for the
initiation of sertraline (e.g., pregnancy—likely to become preg-
nant). Thus, eligible participants met general criteria that were
designed to be consistent with standard clinical guidelines indicat-
ing treatment of PTSD as the primary diagnosis and that required
participants to discontinue trauma-focused CBT or antidepressant
medications depending on assigned treatment condition. The ex-
clusion for DSM-IV substance dependence was based on the
notion that substance use behavior consistent with a dependence
diagnosis would be severe enough to warrant primary intervention
before implementing treatment for PTSD, given that at the time
these data were collected there had been no published reports on
the safety of implementing these treatments with substance-
dependent patients.

Participants had a mean age of 37.41 years and were primarily
female (75.5%). Caucasian was the most frequently reported racial
background (65.5%), followed by African American (21.5%). In-
dex trauma exposure occurred on average 12 years prior to study
enrollment (M = 11.97, SD = 12.69). Diverse trauma types were
represented. Adult sexual assault (31%) and childhood physical or
sexual assault (24%) were the most common index trauma types,
followed by adult nonsexual assault (22.5%), accident—natural
disaster (13.5%), death—violence to a loved one (6.5%), and
combat—war (2.5%).

Measure of PTSD Diagnosis and Severity

Posttraumatic Symptom Scale—Interview (PSS-I; Foa,
Riggs, Dancu, & Rothbaum, 1993). The PSS-I is a 17-item
interviewer-administered measure that was used to assess PTSD
symptom severity and DSM-IV diagnostic status. Items were rated
on a scale based on frequency and severity of symptoms from 0
(not at all) to 3 (5 or more times per week/very much) in the past
2 weeks. In the present study, approximately 10% of the cases
were rerated for diagnostic reliability. Overall, interrater reliability
was high for PTSD severity (intraclass correlation = .985).

Measures of Adherence and Dropout

PE homework adherence. The Utility of Treatment Inven-
tory (Foa, Hembree, & Dancu, 2002) assessed adherence with
homework since the last session, rating usage of in vivo exposure
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and imaginal exposure during the past week on a scale from 1 (not
at all) to 5 (more than 7 times). A mean adherence score was
computed, separately for in vivo and imaginal practice, across
completed sessions where homework was given. For those with no
completed sessions with homework, a score of 1 was given.

Sertraline adherence. A single item was used to assess how
often participants took sertraline each week at Sessions 2-10.
Scores for each session ranged from 1 (not at all) to 5 (five or more
days). A mean adherence score was computed across completed
sessions. For those with no completed sessions where medication
adherence was assessed, a score of 1 was given.

Dropout. To capture individuals who did not complete treat-
ment, dropout was defined as completing only six or fewer treat-
ment sessions. This definition was chosen to capture an inadequate
dose of either treatment, in other words, to determine who was
unlikely to have received therapeutic benefit.

Substance Use Measures

Structured Clinical Interview for DSM-IV (SCID-1V; First,
Spitzer, Gibbon, & Williams, 1995). The SCID-IV is inter-
viewer administered and was used to assess comorbidity and
exclusion criteria. Independent evaluators assessed current and
lifetime criteria for abuse and dependence diagnoses for alcohol
and six classes of drugs (i.e., cannabis, stimulants, opioids, co-
caine, hallucinogens, and sedatives—anxiolytics), in addition to
polysubstance use. In this study, to meet criteria for a substance
use disorder, participants needed to meet either abuse or depen-
dence criteria for one or more substances. Given the exclusion
criteria of current substance dependence, only SCID-IV lifetime
diagnoses of alcohol use disorder, any drug use disorder, and
cannabis use disorder were included in these analyses. In the
present study, approximately 10% of the cases were rerated for
diagnostic reliability. Interrater reliability was good for current major
depressive disorder (k = .68, ppositive (pos) = 88 Pregative (neg) — -30)s
anxiety disorders (k = 1.00, p,., = 1.00, p,., = 1.00), substance
use disorders (p,,, = .00, p,., = 1.00), and other diagnoses
(Ppos = 0.00, p,ee = 1.00).

Addiction Severity Index—Self-Report (ASI-SR; McGahan,
Griffith, Parente, & McLellan, 1986). The ASI-SR detects and
measures the severity of various problem areas that are associated
with alcohol and drug use (e.g., medical, legal, social, psychiatric).
The ASI-SR produces two separate composite scores for alcohol
and drug use that are arithmetically derived indices based on items
that assess for problem severity over the past 30 days. Composite
scores are continuous and range from O (no significant problem) to
1 (extreme problem). The ASI-SR and the clinician-administered
ASI interview (Mclellan et al., 1992) are strongly correlated
(Rosen, Henson, Finney, & Moos, 2000).

Cannabis use. Cannabis use is included in the ASI drug
composite score and in the SCID-1V lifetime diagnoses. Given its
relatively high prevalence in this sample, we conducted analyses
examining cannabis use specifically. One item from the ASI-SR
was used to measure presence or absence of cannabis use in the
past 30 days (0 = no use; 1 = use).

Toxicology. Urine toxicology screens were obtained for a
comprehensive list of substances, including amphetamines, barbi-
turates, benzodiazepines, cocaine, methadone, opiates, phenylcy-
clidine, and cannabinoids. Specimens were tested at centralized
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laboratories using qualitative immunochemical testing to deter-
mine a positive or negative result for each substance. Screens were
used to validate self-report of substance use and were collected
only at baseline.

Procedure

Participants were recruited from two large metropolitan areas
using a wide range of strategies, including clinical referrals and
community advertising. Institutional review boards at each site
approved the studies. Interested participants were screened over
the telephone and scheduled for an intake interview to determine
eligibility. Participants gave written informed consent, and inde-
pendent evaluators blinded to eventual treatment assignment con-
ducted baseline diagnostic interviews (PSS-I, SCID-IV) and re-
mained blind to treatment condition for the trial. Prior to
randomization, participants viewed videotaped treatment ratio-
nales, which included information on efficacy of treatments, an
analogy of how treatment works, treatment procedures, and pos-
sible side effects (Feeny et al., 2009). Videos were counterbal-
anced on order presented (sertraline, PE), background (psychia-
trist, psychologist), and gender of clinician. After viewing
rationales, participants indicated treatment preference in private.
Prior to randomization, participants completed a physical exam
with a study nurse who assessed indicators of physical health (e.g.,
weight, blood pressure), a pregnancy test for female participants,
and a urine toxicology screen for presence of substances.

Eligible participants were then randomized using a computer-
generated urn randomization sequence with stratification accord-
ing to PTSD severity on the PSS—I (scores above and below 35)
and current antidepressant status (yes—no). Participants were first
randomly assigned to either choice or no choice of treatment.
Those in the choice condition chose their treatment (PE or sertra-
line). Those in the no-choice condition were once more random-
ized to a treatment condition (PE or sertraline).

Participants in the PE condition met with a therapist for 10
weekly sessions lasting between 90 and 120 min, using a stan-
dardized manual (Foa et al., 2002). Procedures included psychoe-
ducation, breathing retraining, imaginal exposure, in vivo expo-
sure, processing related to the exposure exercises, and between-
session homework assignments. PE therapists were master’s or
PhD level, were trained in the delivery of PE, and attended weekly
clinical supervision.

Participants in sertraline condition met with a psychiatrist for 10
weekly sessions up to 30 min each, with the first lasting 45 min,
using a standardized treatment manual (Marshall, Beebe, Oldham,
& Zaninelli, 2001). Sertraline dosage began at 25 mg/day and was
increased to 200 mg/day when indicated and tolerated. Final dos-
age ranged from 12 to 300 mg/day, with an average final dosage
of 115 mg/day (SD = 78.00). Study psychiatrists were board-
certified and experienced in the treatment of anxiety disorders, and
a medical director oversaw sertraline administration at each site.

Treatment sessions were recorded, and 10% were reviewed by
trained raters who assessed essential treatment components and
protocol violations. Fidelity was excellent (PE: 90%; SER: 96%),
and no protocol violations were observed. Raters also assessed
therapist competence (e.g., engaged in interactive exchange with
client) in PE on a 3-point scale ranging from 1 (Inadequate) to 3
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(Adequate or Better). Overall PE therapist competence was very
good (M = 2.73, SD = .32).

Following treatment, participants completed self-report and in-
terview measures at posttreatment and 6-month follow-up assess-
ments. Participants were paid $50 for completing posttreatment
and follow-up assessments.

Data Analysis

Binary and logistic regressions were used to model the effects of
current substance use severity, lifetime substance use diagnoses,
and cannabis use on outcomes of dropout (yes—no dropped out
before Session 5 of PE or sertraline), adherence (mean completion
of in vivo and imaginal exposure exercises or mean days of taking
medication as prescribed), and PTSD symptom change (reductions
in PSS-I scores at follow-up), with treatment type (PE or sertra-
line) and preference (receiving preferred treatment or not) included
as moderators. All analyses were intent to treat. Multiple imputa-
tion (SPSS, Version 19) was used to create five data sets (Rubin,
1996) for treatment outcome analyses, with pooled regression
coefficients reported for posttreatment and follow-up analyses.

Given that ASI composite scores for alcohol and drug use
severity were modestly correlated (r = .25), the ASI scores for
alcohol and drug use were entered simultaneously in regression
models. To explore effects of lifetime-use diagnoses, composite
substance use groups were constructed. Three dummy-coded vari-
ables—Ilifetime alcohol diagnosis only (yes—no), lifetime drug use
diagnosis only (yes—no), and lifetime diagnosis of both alcohol and
drug use (yes—no)—were entered simultaneously in regression
equations to examine the differential effects of alcohol, drug, and
both diagnoses on key outcome measures. Cannabis use in the last
30 days (yes—no) and having a lifetime diagnosis of cannabis as
predictors were also examined. Due to sample size constraints, we
did not examine cannabis in isolation but included individuals
reporting cannabis use, either alone or in combination with alcohol
or other drug use. Moderator analyses were run separately for
treatment type (PE vs. sertraline) and preference (match vs. mis-
match). When sample size of a predictor variable was below 10
participants in a cell, moderation analyses were not conducted.
Presence or absence of moderation effects, whether significant or
not, were explicitly stated when these analyses were conducted.
Patients who received their preferred treatment either by choice or
randomization, were coded as receiving their preferred treatment
(match).

Results

Substance Use in PTSD Treatment—Seeking Sample

At pretreatment, participants reported a range of drinking and
drug use diagnoses, with 34.5% reporting a lifetime alcohol use
disorder, 4.0% reporting current alcohol abuse disorder, 46.0%
reporting a lifetime drug use disorder, and 5.5% reporting current
drug abuse disorder. For those reporting lifetime drug use disor-
ders, highest endorsement was for cannabis use disorder (40.2%),
cocaine use disorder (25.0%), or polydrug use disorder (15.2%).
Sixty-one percent (61.5%) reported alcohol use in the past 30 days,
and 21.0% reported use of a recreational drug in the past 30 days.
The frequencies of reports of drug use in the past 30 days included

5.5% reporting opiate use, 4.0% reporting sedative use, 2.5%
reporting cocaine use, 0.5% hallucinogen use, and 13.5% reporting
cannabis use. Notably, exploring the overlap of past-month alcohol
or drug use and lifetime diagnoses of alcohol or drug use disorders
showed minimal overlap, with 46 participants reporting both a
lifetime diagnosis of an alcohol use disorder and alcohol use in the
past 30 days, 15 participants reporting both a lifetime diagnosis of
a drug use disorder and drug use in the past 30 days, and nine
participants reporting both a lifetime diagnosis of a cannabis use
disorder and cannabis use in the past 30 days. For ASI composite
scores, the mean for the alcohol scale was .07 (SD = .09; range =
.00—.42), and the mean for the substance use scale was .03 (SD =
.06; range = .00—.46).

Pretreatment toxicology screens indicated that 4.0% of partici-
pants were positive for cocaine, 3.5% were positive for methadone—
opiates, and 10% were positive for cannabinoids. No participants
screened positive for phenylcyclidine, barbiturates, or amphet-
amines. The toxicology screens demonstrated moderate to high
agreement with self-reported use for cannabis (r = .69) and
cocaine (r = .49).

Table 1 depicts means and standard deviations for dropout,
adherence, and PTSD severity for individuals with and without
alcohol and drug use disorders. Table 2 shows these measures for
those with and without cannabis use specifically.

Dropout Prior to Likely Therapeutic Benefit

We first examined pretreatment alcohol and drug use, both
recent alcohol or drug use severity (ASI-SR composites) and
lifetime diagnoses of alcohol or drug use disorders, as predictors of
dropout, including treatment type and preference as potential effect
moderators. See Figure 1 for the differential dropout rate for those
with a lifetime alcohol, drug, or cannabis use disorder compared to
those without. Dropout rates are also presented in Table 1 by
lifetime substance use disorder diagnosis group (no lifetime diag-
nosis, alcohol use disorder only, drug use disorder only, and both
alcohol and drug use disorder) and in Table 2 for those with and
without current cannabis use and those with and without a lifetime
cannabis use disorder.

Examining the role of current alcohol and drug use severity
(ASI-SR composite scores) on dropout revealed no significant
effects of severity of alcohol use behavior in the last 30 days, but
the effect of drug use severity in the last 30 days was significant
(b = 9.37, Wald = 9.46, p = .002), such that individuals with
higher drug use in the last 30 days showed higher dropout from
treatment than did individuals with lower drug use.' This effect
was not significantly moderated by treatment type or preference.

Examining the role of lifetime diagnosis (SCID-1V; an alcohol
use only lifetime diagnosis, a drug use only lifetime diagnosis, and
a lifetime alcohol and drug use diagnosis) on dropout revealed a
main effect for lifetime diagnoses for both alcohol and drug use
disorders (b = 1.36, Wald = 11.77, p = .001), with individuals
with lifetime diagnoses of both alcohol and drug use being much

! The race variable was significantly correlated with both the treatment
dropout and substance use behavior variables. Models including race as a
covariate did not change the pattern of significant findings for any predic-
tors.
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Table 1

Lifetime Alcohol and Drug Use Disorders and Adherence and PTSD Severity Outcomes

No AUD or drug Dx AUD Dx only Drug Dx only AUD and drug Dx
Variable (n = 108)* (n = 31)7* (n = 23) (n = 38)*

Dropout (%) 24.1 32.3 30.4 55.3
Adherence: M (SD)

Sertraline 2.15(.92) 2.26 (1.49) 1.82 (.67) 2.37 (1.39)

PE in vivo 3.02 (1.16) 2.85 (.97) 2.76 (1.27) 2.75 (1.09)

PE imaginal 2.64 (1.01) 2.82 (.99) 2.25(1.19) 2.27 (1.09)
PTSD severity (PSS-I): M (SD)

Pretreatment 29.00 (6.70) 28.00 (5.33) 29.17 (7.24) 32.71 (6.56)

Posttreatment 9.85(8.79) 12.67 (11.26) 9.56 (8.79) 18.28 (13.41)

6-month follow-up 6.97 (7.43) 7.53 (8.63) 12.44 (11.79) 14.29 (12.02)
Pre- to 6-month ES (Cohen’s d) 3.11 2.86 1.71 1.90

Note. Means are original data, not imputed values. Effect sizes (ESs) for posttraumatic stress disorder (PTSD) severity were calculated using pooled means
and standard deviations. SCID-IV = Structured Clinical Interview for DSM-IV (Lifetime Diagnosis); AUD = alcohol use disorder; Dx = lifetime diagnosis
based on the SCID-IV; PE = prolonged exposure; PSS—I = Posttraumatic Symptom Scale—Interview.

# Sample size varied for this predictor, with one participant missing alcohol use diagnoses on the SCID-IV at baseline.

more likely to drop out of treatment (55.3%) than were other
individuals (26.5%; OR = 3.42).

To examine whether cannabis use affected treatment dropout,
we conducted separate logistic regression analyses with cannabis
use in the last 30 days and lifetime diagnosis of a cannabis use
disorder (SCID-1V) as predictor variables. Cannabis use in the last
30 days predicted dropout, with individuals reporting recent can-
nabis use being much more likely to drop out (55.6% vs. 27%; b =
1.22, Wald = 8.19, p = .004, OR = 3.38). Similarly, a lifetime
diagnosis of a cannabis use disorder significantly predicted drop-
out, with those having a lifetime diagnosis being more likely to
drop out (48.6% vs. 28.4%; b = 0.44, Wald = 5.47,p = .02, OR =
2.39).

Thus, across measures, alcohol, drug, and cannabis use was
associated with higher patient dropout prior to receiving a full
therapeutic dose of treatment. Individuals with a lifetime history of
both alcohol and drug use disorders; those with a lifetime diagno-
sis of a cannabis use disorder; and those with current drug use, and
current cannabis use specifically, had higher dropout.

Table 2

Treatment Adherence

Prolonged exposure (PE). For individuals in PE, in the regres-
sion model including composite scores for both alcohol and drug use
severity in the past 30 days, there were no significant main effects of
alcohol use severity (ASI-SR) on either in vivo or imaginal exposure
adherence. However, for drug use severity (ASI-SR), there was an
effect for in vivo (B = —.28), #(111) = —3.01, p = .003, and for
imaginal adherence (B = —.26), «(111) = —2.77, p = .007, with
higher drug use severity in the past 30 days predicting worse adher-
ence. Treatment preference was not a significant moderator.

For lifetime alcohol and drug use disorders (SCID-1V), there
was no significant effect of lifetime diagnoses (alcohol disorder
only, drug use disorder only, or alcohol and drug use disorder) for
in vivo or imaginal adherence.

In examining cannabis use, we found an effect of cannabis use
in the past 30 days on both in vivo (B = —.29), #(110) = —3.14,
p = .002, and imaginal (B = —.22), #(110) = —2.32, p = .022,
exposure adherence. Similarly, there was an effect of lifetime

Lifetime Cannabis Use Disorder (CUD) Status and Past 30-Day Use and Adherence and PTSD Severity

No CUD CUD No CB last 30 days CB last 30 days
Variable (n = 162)* (n = 37" (n = 163)* (n =27)7"

Early dropout (%) 28.4 48.6 27.0 55.6
Adherence: M (SD)

Sertraline 2.19 (1.10) 2.16 (1.20) 2.18 (1.04) 2.62 (1.53)

PE in vivo 3.02 (1.10) 2.42(1.15) 3.09 (1.05) 2.20(1.18)

PE imaginal 2.66 (1.05) 2.08 (1.04) 2.68 (1.01) 2.04 (1.23)
PTSD severity (PSS-1): M (SD)

Pretreatment 29.14 (6.48) 31.00 (7.00) 29.61 (6.57) 28.22 (6.70)

Posttreatment 10.14 (9.29) 19.21 (12.99) 10.92 (10.27) 14.00 (10.91)

6-month follow-up 7.95 (8.82) 13.24 (10.33) 8.46 (9.11) 10.18 (11.19)
Pre- to 6-month ES (Cohen’s d) 2.16 1.72 2.14 2.00

Note. Means are original data, not imputed values. Effect sizes (ESs) for posttraumatic stress disorder (PTSD) severity were calculated using pooled means
and standard deviations. CUD = lifetime cannabis use disorder diagnosis based on the SCID-IV; CB = cannabis use (yes—no); PE = prolonged exposure;
PSS-I = Posttraumatic Symptom Scale—Interview.
# Sample size varied for this predictor, with one participant missing cannabis use diagnosis on the SCID-IV at baseline and 10 participants missing
self-reported cannabis use on the Addiction Severity Index—Self-Report at baseline.
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Figure 1.

Dropout rates for substance use diagnosis groups (SCID-IV lifetime) and for current cannabis use

(yes/no). AUD = alcohol use disorder; SUD = substance use disorder; CUD = cannabis use disorder;

SCID-IV = Structured Clinical Interview for DSM-IV.

cannabis use disorder on both in vivo (B = —.21), #(115) = —2.27,
p = .03, and imaginal (B = —.21), «(115) = —2.27, p = .03,
exposure adherence. In sum, current drug use, current cannabis
use, and lifetime cannabis use were associated with worse adher-
ence to PE.

Sertraline. For sertraline, there were no main effects of last
30 days substance use measures (severity of alcohol use [ASI-SR],
severity of drug use [ASI-SR], presence of cannabis use [yes—no])
or of any of the lifetime diagnoses (alcohol, drug, cannabis disor-
ders) on adherence. There was no moderating effect of preference
for the relationship between ASI-SR alcohol or drug use and
sertraline adherence.

PTSD Severity at Posttreatment and 6-Month
Follow-Up

Neither pretreatment current alcohol use severity nor drug use
severity (ASI-SR composites) showed an effect on posttreatment
PTSD severity (PSS-I) or at 6-month follow-up, controlling for
pretreatment PTSD severity. There was no moderating effect of
treatment type or preference.

Examining lifetime disorders (alcohol use disorder only, drug
use disorder only, and both alcohol and drug use disorder), a
lifetime diagnosis of both an alcohol and drug use disorder pre-
dicted higher PTSD severity at posttreatment (3 = .48), #(199) =
2.56, p = .01, but lifetime diagnosis of an alcohol use only or drug
use only disorder did not. Of note, all three substance use groups
demonstrated reductions in PTSD symptoms with treatment, with
all three groups reporting PTSD symptoms below clinical levels at

posttreatment (see Table 1). At 6-month follow-up, a lifetime
diagnosis of both an alcohol and drug use disorder (B = .37),
1(199) = 1.98, p = .05, and a lifetime drug use disorder predicted
only worse PTSD symptoms (§ = .51), #(199) = 2.30, p = .02,
controlling for pretreatment symptoms, but diagnosis of an alcohol
use disorder only did not. There were no moderating effects of
treatment type or preference.

Cannabis use in the last 30 days did not predict PTSD symptoms
at either posttreatment or 6-month follow-up. Individuals with a
lifetime diagnosis of a cannabis use disorder reported slightly
higher posttreatment PTSD symptoms compared to those without
a lifetime diagnosis, controlling for pretreatment PTSD severity
(B = .22), (199) = 3.15, p = .002. However, the presence of a
lifetime diagnosis of cannabis use disorder did not predict PTSD
symptoms at 6-month follow-up, controlling for pretreatment se-
verity.

Discussion

Overall, substance use, particularly drug use, may impact treat-
ment processes for individuals with PTSD, especially patient drop-
out. No studies have looked at the impact of drug use, including
cannabis use, on treatment outcomes following standard PTSD
treatments. There is high co-occurrence of PTSD and cannabis use
(Cougle et al., 2011) and increasing trends to legalize cannabis for
the treatment of PTSD despite this lack of research. In this study,
current cannabis use and lifetime history of cannabis use disorder
predicted almost twice the dropout across both treatments and
predicted slightly worse homework adherence in PE. However, it
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did not strongly impact how likely a patient was to take sertraline
in the previous week. In addition, history of a cannabis use
disorder predicted moderately worse PTSD outcome at posttreat-
ment. Treatment type, PE or sertraline, did not significantly alter
the effect of drug use, whether cannabis or more general drug use,
on dropout or treatment response. Similarly, receiving one’s pre-
ferred treatment also did not change the effects of drug use on
dropout, treatment engagement (i.e., homework completion, med-
ication adherence), or treatment outcome. Thus, drug use, and
specifically cannabis use, was an important behavior that nega-
tively impacted both treatment retention and engagement in expo-
sure therapy.

Drug use, both current severity of use and lifetime diagnosis of
both an alcohol and drug use disorder, predicted higher dropout
from treatment. Rates of dropout were highest for patients who had
lifetime diagnoses of both alcohol and drug use disorders, followed
by those with a lifetime diagnosis of either an alcohol use disorder
only or a drug use disorder only. This potentially reflects a severity
effect, because those with diagnoses of both alcohol and drug use
may represent higher severity of disorder or functional impair-
ment. Differential severity effects may also explain the lack of
significant effects for current alcohol use severity on dropout,
despite the significant effect of current drug use severity on drop-
out. It is likely the patients in this study currently using alcohol
reflect those using at normative, recreational levels and are likely
not as high in severity compared with those currently using illicit
drugs, which included cannabis at the time of data collection. This
is consistent with findings in existing studies highlighting high
dropout from PTSD treatment for patients with substance use
disorders (e.g., Brady et al., 2001; Mills et al., 2012). Notably,
observed rates of dropout for those reporting alcohol or drug use,
ranging from 30% to 55%, are in line with rates of dropout seen in
substance-using samples in treatment programs that are both
trauma- and nontrauma-focused (e.g., Hien et al., 2010) and are
considerably higher than dropout rates reported in standard PTSD
treatment trials (Imel et al., 2013). This suggests that retention in
PTSD treatment is a considerable challenge for patients with a
history of using both alcohol and drugs or drugs only and extends
this across psychotherapy and SSRIs, because treatment modality
did not change effects of drug use on dropout. The higher risk for
dropout applies to individuals who were using drugs in the last 30
days, as well as to individuals with lifetime diagnoses of combined
alcohol and drug use disorders. Thus, the detrimental effect of
substance use on treatment completion was robust across current
and historical measures of substance use. This speaks to the need
for simpler and potentially abbreviated treatments that can produce
symptom change rapidly, given that patients with substance use are
difficult to retain even in treatments as brief as 10 weeks. It is
worth noting that several standard treatments for PTSD, such as PE
and CPT, have been shown to be effective when delivered in a
twice-a-week format (e.g., Resick, Nishith, Weaver, Astin, &
Feuer, 2002; Zoellner, Telch, et al., 2017), and delivery of these
approaches in the more intense dose of 5—6 weeks of therapy may
be a better fit for substance-using patients.

This is the first study that we know of to examine two divergent
treatment approaches, psychotherapy and pharmacotherapy, as
they relate to substance use and PTSD recovery. Paralleling the
effect on dropout, there were consistent small to moderate effects
of current drug use on adherence for patients in PE, both with in

vivo and imaginal exposure homework. Engagement in trauma-
focused treatment may be a challenge for these patients. Notably,
we did not see the effect of alcohol use on PE adherence. This is
likely due to the patients in the current study using alcohol in a
manner more consistent with normative “social” or “moderate”
drinking behavior. Thus, alcohol may not have detrimental effects
on social engagement and behavioral activation in these patients
(Peele & Brodsky, 2000), which is important given that motivation
to engage in activities and experience activation of emotions is
integral to completing therapy homework. Consistent with self-
medication theory (Saladin et al., 1995), drug use, including can-
nabis use, may help patients avoid distressing symptoms, thus
making it more difficult for these patients to complete things like
in vivo and imaginal exposure homework, which can trigger strong
emotional responses. Notably, we did not see detrimental effects of
drug use on routinely taking of sertraline, a treatment approach that
is characterized by less burden, time, and effort compared to a
cognitive—behavioral therapy such as PE. Indeed, pharmacological
approaches do not require the same level of engagement as does
trauma-focused psychotherapy, potentially making them easier for
some patients. This is not to say that trauma-focused treatment is
contraindicated for those with substance use. Rather, that patients
with current drug use, whether it be use of cannabis or use of
another drug, are less likely to achieve adherence with exposure-
based psychotherapy approaches and may benefit from direct
intervention around adherence, an indication that does not neces-
sarily apply to medication treatments. Given that patients generally
prefer psychotherapy (Andréasson et al., 2013; Feeny et al., 2009),
this has important clinical utility in guiding treatment decisions,
and future research should explore the role of substance use in
preference for different PTSD treatment modalities.

It should also be noted that neither current alcohol nor drug use
severity predicted worse PTSD severity at posttreatment or follow-
up, although lifetime diagnoses of both an alcohol and drug use
disorder predicted slightly worse outcome at posttreatment and at
6-month follow-up. Further, diagnosis of a lifetime drug use dis-
order predicted worse outcome at 6-month follow-up. It should be
noted that patients with a drug use disorder history did still make
large clinical gains, just to a lesser extent than did those without a
history of a drug use diagnosis. This lends support to the notion
that PTSD treatment can be successfully implemented with indi-
viduals with substance use behavior, which has great clinical
utility given that past research has shown that improvements in
PTSD symptoms predict subsequent improvements in substance
use behavior (e.g., Back et al., 2006; Hien et al., 2010). Although
the base rate of drug use was low in this study, cannabis use in
particular was relatively common. This is perhaps not surprising
given the overall increasing popularity of cannabis, particularly for
individuals with PTSD (Cougle et al., 2011). Notably, we observed
both distal and proximal cannabis effects, such that even a history
of problematic use was associated with higher dropout, slightly
poorer exposure adherence in PE, and slightly worse PTSD out-
come. Exploring the degree of overlap between participants en-
dorsing lifetime diagnosis of a cannabis use disorder and those
with current use revealed that the majority of participants with
cannabis use had either a lifetime diagnosis or current use but not
both. Thus, the present findings highlight an important role for the
presence of past cannabis use disorders in predicting treatment
outcomes. This is consistent with findings in longitudinal studies
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demonstrating a deleterious effect of cannabis use (Wilkinson,
Stefanovics, & Rosenheck, 2015) or effects of cannabis-related
symptoms such as withdrawal (Bonn-Miller, Boden, Vujanovic, &
Drescher, 2013) on PTSD therapy outcomes. Why individuals
using cannabis would show worse adherence to PE but not sertra-
line is an open question. This is the first study we are aware of to
examine cannabis effects on adherence in both a psychotherapy
and a pharmacotherapy for PTSD. Individuals who chose to use
cannabis may have a more developed or engrained pattern of
seeking to avoid distressing stimuli, such as approaching remind-
ers and memories with exposure, particularly if cannabis is used to
facilitate this avoidance. They may also be less motivated or
invested in the need to do additional exposure exercises if they
perceive their cannabis use as being a way of managing PTSD
symptoms. Additional research on this topic, particularly studies
that tease apart motivations for cannabis use and daily relation-
ships between cannabis and PTSD symptoms, are needed. It is
worth noting that at the time of data collection, cannabis was an
illegal substance in the states in which these data were collected.
Thus, patients using cannabis may have looked functionally more
impaired and more similar to those using other illicit drugs than
did those using alcohol, a legal substance.

There is some evidence that cannabis can enhance fear extinc-
tion learning (Rabinak et al., 2013, 2014), and given that exposure
therapy may utilize extinction processes, cannabis could poten-
tially enhance exposure therapy outcomes. Thus, cannabis has
been posited as a potential novel approach to PTSD treatment (e.g.,
Bowers & Ressler, 2015; Das et al., 2013; Rabinak et al., 2013),
but clinical data on this theory are lacking. It is important to note
that a facilitation effect of cannabis on extinction was not observed
in the present data, as evidenced by worse PE adherence and
slightly worse treatment outcome for patients with cannabis use;
however, cannabis use during exposure was not systematically
assessed to examine the pattern between cannabis and changes in
exposure distress. The patients in this trial who reported cannabis
use also reported worse adherence with PE, suggesting they got a
smaller “dose” of exposure than did individuals not endorsing
cannabis use. In addition, although extinction enhancement effects
have been shown for cannabis, so have effects such as decreased
motivation and cognition (Volkow et al., 2016). These detrimental
effects would have expected negative impacts on PTSD treatment
engagement and outcome and should not be discounted. It is
important to note that standard PTSD treatments, such as PE and
sertraline, were effective with patients with PTSD and cannabis
use, as shown by large decreases in symptoms regardless of
substance use, but that there may be specific considerations around
retention and adherence that could enhance outcomes. Clinically,
cannabis use should be queried by clinicians and potentially in-
corporated into a treatment plan by conceptualizing how it may
impact attendance and adherence specifically and problem solving
to decrease any detrimental impact.

Results of this study should be interpreted with several limita-
tions in mind. This trial excluded for alcohol and drug dependence
due to concerns about appropriate clinical care given the previ-
ously unanswered question of whether it was safe and effective to
treat PTSD when substance dependence is present. In more recent
years, data have emerged showing that this exclusion is not nec-
essary, because patients with an alcohol use disorder benefit from
PE even when receiving it in combination with a placebo treatment

for alcohol use (e.g., Foa et al.,, 2013). However, we did not
exclude for substance abuse, current substance use behavior, or
past disorders. This enabled us to examine individuals who are
currently drinking and using drugs and those with a history of a
substance diagnosis. Rates of drug use were relatively low, as were
composite scores representing severity of use. The observed find-
ings may be even more robust in more severe samples. In addition,
our relatively low rates of drug use made it difficult to test
differential relationships between specific substances, such as
looking at use of specific drugs other than cannabis. Future re-
search should elucidate unique relationships with different drugs.
That said, patients in this trial were selected for having a primary
diagnosis of PTSD in line with good clinical practice, and thus this
sample may closely resemble patients likely to receive PTSD
treatment in clinical settings (Bedard-Gilligan et al., 2015). Other
individual factors likely related to alcohol and drug use, such as
some personality traits, impaired social support and interpersonal
relationships, legal issues, and poorer occupational functioning,
could explain the relationship between substance use and the
observed outcomes. This study did not specifically test mediators,
including the role of dropout or adherence as an effect mediator
between substance use and outcomes. Larger sample sizes and
careful development of rubrics of engagement across distinct ther-
apeutic modalities are needed to test this hypothesis. This study did
not examine changes in substance use with PTSD treatment, in-
cluding any changes in toxicology results. Last, small cell sizes
precluded our ability to look at treatment type and preference in
some of our moderation analyses.

Taken together, these findings that standard, empirically sup-
ported treatments for PTSD can be implemented successfully with
individuals who report alcohol, cannabis use, or other drug use are
encouraging. Given the substantial overlap in PTSD and substance
use behavior, and in particular cannabis, the present study provides
clinicians with reassurance that exposure-based therapies and se-
lective serotonin-reuptake inhibitors are safe and feasible for
substance-using patients. However, it also points to specific clin-
ical considerations for these patients. Most notably, drug use,
particularly cannabis use, was associated with dropout, suggesting
that when this substance use behavior is present, special emphasis
should be placed on retaining patients in treatment and that the
field should focus on designing and emphasizing treatments that
are brief and of low burden to potentially increase retention for
these individuals.
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