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Abstract

Comorbid post-traumatic stress disorder (PTSD) and alcohol use disorder (AUD) is common,
defined by greater severity and impairment than either disorder alone, and associated with poor
treatment attendance. Exposure therapies are effective in treating PTSD+AUD, yet substance

use is still cited as a potential contraindication for exposure. This study examined substance
use—related predictors of session attendance among veterans (A= 119) randomized to receive
integrated exposure therapy (Concurrent Treatment of PTSD and Substance Use Disorders using
Prolonged Exposure [COPE]; Back et al., 2015) or integrated coping skills therapy (Seeking
Safety [SS]; Najavits, 2002) in a clinical trial for comorbid PTSD+AUD (Norman et al., 2019). At
baseline, greater percentage of heavy drinking days (p = —.23, p=.011) and greater AUD severity
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per structured clinical interview for DSM-IV-TR (B = -.21, p=.019) predicted fewer sessions
across both treatments. Treatment type did not moderate the relationship between predictors and
attendance, except for a trend for craving (p = .057), where greater craving predicted fewer
sessions in SS (P = -.31, p=.02) but not COPE (p = .14, p = .28). Percentage of abstinence days,
AUD duration, and living in a controlled environment (e.g., recovery home) at the start of therapy
were not associated with attendance in either treatment condition. Only a subset of substance use
characteristics predicted attendance. Findings did not support the notion that alcohol use leads to
lower attendance in exposure therapy compared to nonexposure therapy.

Keywords

PTSD; Alcohol use; Substance use; Integrated treatment; Treatment attendance; Treatment

dropout

1.

Introduction

Post-traumatic stress disorder (PTSD) frequently co-occurs with alcohol use disorder (AUD;
e.g., Seal et al., 2011) and is associated with greater symptom severity, worse social and
functional impairment, higher likelihood of other psychiatric comorbidities, greater risk of
suicide and homelessness, and increased service utilization compared to either disorder
alone (Blanco et al., 2013; Bowe & Rosenheck, 2015; Drapkin et al., 2011; Norman, Haller,
Hamblen, Southwick, & Pietrzak, 2018). Concurrent or integrated treatments, particularly
those that are trauma-focused, are effective in reducing PTSD symptoms and alcohol use
among comorbid patients (Mills et al., 2012; Norman et al., 2019; Roberts, Roberts, Jones,
& Bisson, 2015; Simpson, Lehavot, & Petrakis, 2017). Yet even with improvements in the
efficacy of treatments targeting comorbid PTSD+AUD, this comorbidity remains difficult to
treat, with challenges in treatment retention particularly salient (e.g., Back & Jones, 2018;
Roberts et al., 2015).

Understanding the relationship between attendance and treatment outcomes is complex, in
part due to varying definitions of treatment dropout and completion across clinical research.
In clinical trials, for example, treatment dropout often refers to termination prior to fully
completing a treatment protocol or, in less stringent cases, termination prior to completing
a specified subset of sessions (e.g., attendance of fewer than 9 sessions of a 12-session
protocol). Yet even when accounting for differences in ways to assess retention, greater
session attendance and completion of treatment are generally associated with stronger
response across both clinical trials (e.g., Berke et al., 2019; Straus et al., 2019) and
effectiveness research (e.g., Holmes et al., 2019; Myers, Haller, Angkaw, Harik, & Norman,
2019). A small subset of patients likely terminates PTSD treatment due to early response
(e.9., Szafranski, Smith, Gros, & Resick, 2017; Zandberg, Rosenfield, Alpert, McLean, &
Foa, 2016), and comorbid PTSD+substance use disorder (SUD) literature indicates that the
ideal level of session attendance for optimal outcomes is nuanced (e.g., Hien et al., 2012).
Overall, however, poor session attendance in most cases limits the effectiveness of existing
evidence-based PTSD treatments, as a sufficient level of attendance is needed to maximally
benefit from therapies (e.g., Holmes et al., 2019).

J Subst Abuse Treat. Author manuscript; available in PMC 2023 May 19.
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Across different psychotherapies, patient retention remains an ongoing challenge in the
treatment of PTSD (Imel, Laska, Jakupcack, & Simpson, 2013), SUD (Brorson, Arnevik,
Rand-Hendriksen, & Duckert, 2013), and their co-occurrence (Roberts et al., 2015). A recent
meta-analysis of randomized trials and cohort studies examining in-person psychosocial
SUD treatments estimated an average dropout rate of 30.4% across studies and 26.1% for
alcohol use treatment specifically (Lappan, Brown, & Hendricks, 2020). In clinical trials

for PTSD alone, overall dropout rates have been estimated around 18%, up to 36% (Imel

et al., 2013). However, these figures are typically higher in clinical trials for comorbid
PTSD+AUD (e.g., Foa et al., 2013; Hien et al., 2015; Sannibale et al., 2013) or PTSD+SUD
(e.g., Back et al., 2019; Coffey et al., 2016; Hien et al., 2009; Mills et al., 2012; Ruglass et
al., 2017). Estimates of dropout rates in a recent review of comorbid PTSD and SUD ranged,
for example, from 30 to 50% (Roberts et al., 2015). Substance use—related characteristics in
trials for PTSD alone have also been predictive of higher dropout. In one recent study of a
PTSD clinical trial examining prolonged exposure and sertraline, for example, dropout rates
were highest among patients with recent substance use or lifetime diagnoses of alcohol use
and SUDs (e.g., Bedard-Gilligan, Garcia, Zoellner, & Feeny, 2018). It is not demonstrably
clear as to why attendance is particularly poor in treatment for PTSD+SUD relative to PTSD
alone. Each disorder may contribute individual, additive risk factors for poor attendance, or
may amplify the effects of shared risk factors. Patients with co-occurring PTSD and SUD
are also likely to be affected by factors such as increased life stressors, decreased social
support, and increased functional impairment that may also inhibit their ability to attend
treatment (e.g., Gros et al., 2016; Norman et al., 2018). Taken together, high dropout rates
and poor treatment attendance represent critical barriers to effectively treating individuals
with PTSD+SUD, given that poor attendance is frequently associated with worse treatment
response.

Prevailing concerns that exposure-based interventions are not suitable for PTSD patients
with co-occurring SUD have negatively impacted the dissemination and reach of first-line
treatments for PTSD among these patients (Becker, Zayfert, & Anderson, 2004; Ronconi,
Shiner, & Watts, 2014; van Minnen, Harned, Zoellner, & Mills, 2012). Providers have
shared concerns that patients should be abstinent before beginning PTSD treatment because
otherwise they may be at increased risk of symptom exacerbation or dropout, or that patients
using substances cannot engage in or benefit from exposure-based therapies (Becker et

al., 2004; Gielen, Krumeich, Havermans, & Jansen, 2014; Najavits, 2006; Osei-Bonsu et
al., 2017; van Minnen et al., 2012). Compared to non-trauma-focused or present-focused
therapies, concerns regarding poor attendance when PTSD and SUD co-occur have centered
on trauma-focused therapies (Becker et al., 2004; Najavits, 2006; Osei-Bonsu et al., 2017,
van Minnen et al., 2012). These beliefs may decrease the likelihood that providers will
implement these interventions despite evidence that these therapies are effective in treating
comorbid PTSD+SUD (e.g., Norman et al., 2019; Roberts et al., 2015). Accordingly, it is
important to empirically determine whether features of alcohol use inhibit attendance and
engagement in exposure-based therapies more so than non-exposure-based interventions.

Several studies have examined baseline predictors of treatment dropout among patients with
PTSD+SUD, linking—albeit inconsistently—trauma type, education, anxiety sensitivity, and
higher baseline PTSD severity to dropout (Belleau et al., 2017; Szafranski et al., 2017,

J Subst Abuse Treat. Author manuscript; available in PMC 2023 May 19.
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Zandberg et al., 2016). For SUD treatment studies, a recent review identified that studies
with higher percentages of African Americans and lower income individuals were associated
with higher dropout; greater cocaine use was also associated with higher dropout (Lappan et
al., 2020). Overall, reliable predictors of attendance in PTSD+SUD trials specifically have
proven difficult to identify, likely in part due to the exclusion of patients with comorbid SUD
from many PTSD clinical trials (Leeman et al., 2017; Ronconi et al., 2014). Additionally,
understanding if specific facets of substance use (e.g., alcohol use frequency, severity,
abstinence, duration, or its co-occurrence with other substance use) are associated with
attendance is critical to improving attendance and treatment outcomes among PTSD+SUD
patients. If found to be related to attendance, these facets of substance use could be targets
for intervention to improve treatment retention and ultimately outcomes.

Thus, the current study aimed to examine baseline substance use—related predictors of
session attendance among veterans with comorbid PTSD+AUD receiving two integrated
treatments for PTSD and substance use. We selected substance use—related predictors based
on precedence in SUD research and clinical utility (i.e., information that is relatively easily
gathered and is often assessed as part of routine intakes with this population). We elected

to examine continuous session attendance rather than a dichotomous dropout or completer
variable because of (a) inconsistent definitions of treatment completion and dropout in the
literature and (b) evidence that patients often respond flexibly to treatment and that the
optimal time to end treatment varies among patients (e.g., Galovski, Blain, Mott, Elwood,
& Houle, 2012; Robinson, Kellett, & Delgadillo, 2020). The current study used data from

a recent randomized clinical trial comparing an integrated trauma-focused exposure therapy
(Concurrent Treatment of PTSD and Substance Use Disorders Using Prolonged Exposure
[COPE]; Back et al., 2015) to an integrated present-focused coping skills therapy (Seeking
Safety [SS]; Najavits, 2002). Providers delivered both COPE and SS in a 12-session format,
with an option to extend up to an additional four sessions if patients and respective providers
agreed that patient-reported treatment goals had not yet been met. Given the disparate
approaches of these two interventions—one is exposure-based and the other present-focused
—we also investigated whether predictors were associated with attendance differentially
between these two treatments. We hypothesized that greater baseline alcohol use and drug
use severity—indexed as the percentage of heavy drinking days and drug use days in the
interval prior to treatment—and greater AUD severity—assessed via the Structured Clinical
Interview for DSM-IV-TR (SCID-1V; First et al., 2002)—would be associated with lower
session attendance. We hypothesized that we would observe these effects in both treatments
to a similar degree.

Method

2.1 Participants and procedures

This study included 119 veterans (Mage = 41.61, 89.9% male) who sought treatment

for comorbid PTSD+AUD at a large urban VA hospital. Recruitment occurred between
February 2013 and May 2017 and consisted of referrals from VA mental health providers
and participant self-referral through flyers posted at the facility. Male and female veterans
from all service eras with all trauma types were eligible to participate in the study who:

J Subst Abuse Treat. Author manuscript; available in PMC 2023 May 19.
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() met current Diagnostic and Statistical Manual of Mental Disorders, 5 Edition (DSM-5;
American Psychiatric Association, 2013) full or subthreshold PTSD (up to one missing
symptom; Franklin et al., 2018), (b) met current Diagnostic and Statistical Manual of Mental
Disorders, 4" Edition (DSM-1V-TR; American Psychiatric Association, 2000) alcohol use or
dependence with at least 20 days of heavy alcohol use in the last 90 days while not living

in a restricted environment, and (c) reported a desire to reduce or abstain from alcohol use.
Exclusion criteria were: (a) moderate or severe cognitive impairment, (b) acute suicidality,
(c) unmanaged psychasis or mania, and (d) intravenous substance use. The local Institutional
Review Board approved this study. For a more detailed description of study methods and
primary outcomes see Norman et al. (2015) and Norman et al. (2019).

2.2 Measures

Sociodemographic characteristics.—This study collected sociodemographic
characteristics at pretreatment, and they included age, race/ethnicity, level of education,
and living arrangements (i.e., house or apartment; controlled environment, such as a sober
living or recovery facility; no stable arrangements). For a full list of sociodemographic
characteristics, see Table 1.

PTSD symptoms.—The study used the sum of the 20 symptom items from the Clinician
Administered PTSD Scale for DSM-5 (CAPS-5; Weathers et al., 2013) to assess for
past-month PTSD symptom severity at pretreatment. The CAPS-5 is a structured clinical
interview that has displayed strong internal consistency, interrater reliability, and convergent
validity in veterans (Weathers et al., 2018).

Alcohol and drug use.—The study assessed lifetime alcohol use disorders at
pretreatment with the SCID-1V (First et al., 2002) Module E, a semi-structured interview
which has demonstrated strong reliability (Martin, Pollock, Bukstein, & Lynch, 2000). The
study measured AUD severity at baseline as the sum of symptoms of alcohol dependence
and alcohol use that patients met over the past 12 months. The SCID-1V evaluated DSM-IV
alcohol use and alcohol dependence criteria. Studies have summed these items and used
them as an AUD outcome measure (e.g., Mills et al., 2012; Lyons, Haller, Curry, & Norman,
2019), which mirrors closely the dimensional nature of AUD as part of DSM-5 (American
Psychiatric Association, 2013; legal problems removed, craving added).

To assess AUD duration, we calculated a patient’s age divided by the date they first met
criteria for AUD. Higher values reflected greater duration. For example, a 50-year-old
patient who first met criteria for AUD at age 40 would receive a value of 20% or .20.

The Substance Use Inventory (SUI; Weiss, Hufford, Najavits, & Shaw, 1995) measured
whether participants used alcohol or other substances in the past week prior to session 1 and
we used it to assess abstinence at the start of treatment.

The Timeline Follow-Back (TLFB; Sobell & Sobell, 1992) assessed alcohol use in the
interval prior to beginning treatment (Mgays = 99.49, SD = 17.28), indexed as (a) percentage
of heavy drinking aays (PHDD; dividing the number of days in which 5 or more drinks
were consumed for men or 4 or more drinks were consumed for women, by the total

J Subst Abuse Treat. Author manuscript; available in PMC 2023 May 19.
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number of days in the time interval) and (b) percentage of days abstinent (PDA). The
TLFB also assessed percentage of drug use days (PDUD). The TLFB is a psychometrically
sound instrument for assessing daily alcohol and drug use and has shown strong temporal
reliability and superior concurrent validity compared to collateral informants’ reports of
alcohol use (Fals-Stewart et al., 2000).

Craving.—The Penn Alcohol Craving Scale (PACS; Flannery, Volpicelli, & Pettinati, 1999)
is a five-item self-report measure that assessed for pretreatment a/cohol craving. ltems assess
for the frequency, intensity, and duration of thoughts with respect to drinking, the ability to
refrain from consuming alcohol, and the average rating of past-week cravings. The PACS
has demonstrated strong psychometric properties, including excellent internal consistency
and adequate convergent and discriminant validity, in individuals with AUDs (Flannery et
al., 1999).

Attendance.—Attendance, defined as the number of on-protocol treatment sessions
attended, was the primary dependent variable. Attendance ranged from zero to 16 sessions;
however, session attendance for treatment extenders (i.e., patients attending 13-16 sessions)
was recoded to 12 attended sessions to reflect attendance until typical treatment completion
(i.e., attendance of 12 on-protocol sessions, or a full treatment protocol).

2.3 Treatments

Practitioners delivered both COPE and SS protocols in a 90-minute individual format and
practitioners encouraged participants to attend one to two sessions per week. Virtually all
patients in the current trial elected to attend sessions once per week and adhered to that
weekly schedule throughout therapy. Providers were flexible in an effort to accommodate
patients’ schedules and competing demands, though sessions more than once per week were
very infrequent. The average number of days between sessions in the current sample was
9.98; the median and mode of each between-session interval was 7. The study structured
both treatments to be 12 sessions in length, although all participants were provided with

the option of extending up to four additional sessions if participants had not yet met their
treatment goals. The decision to extend was based on a collaborative discussion initiated by
session 10 between patients and their providers and determined on a week-by-week basis.

COPE (Back et al., 2015) is an integrated trauma-focused intervention that includes the
prolonged exposure therapy protocol (Foa, Hembree, & Rothbaum, 2007) and relapse
prevention skills for SUD (Carroll, 1998). COPE includes three primary interventions: in
vivo exposure (sessions 3—12); imaginal exposure (sessions 4—12); and relapse prevention
for SUD (sessions 1-12). When patients extended treatment beyond 12 sessions, in vivo and
imaginal exposures continued and relapse prevention skills were repeated.

SS (Najavits, 2002) is an integrated present-focused therapy that enhances skills to better
manage PTSD and SUD symptoms. The impact of trauma exposure with regard to

the patient’s current functioning is also discussed throughout treatment. General themes
addressed in SS include interpersonal, cognitive, and behavioral topics. Although typically
delivered in 50-minute sessions when offered in individual (rather than group) format, SS
was implemented in 90-minute sessions to match for dose with COPE.

J Subst Abuse Treat. Author manuscript; available in PMC 2023 May 19.
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2.4 Data analytic plan

The study conducted analyses using SPSS 26. All analyses used available data for patients
randomized to treatment; missing data were very minimal, with almost all measures missing
no data. The study performed power analyses using G*Power 3 (Faul, Erdfelder, Lang, &
Buchner, 2007). Using the # statistic and defining 0.15 as a medium effect, (Cohen, 1988),
analyses were well powered (.91 and above) to detect effects of at least 0.15 in analyses
given the sample size (A/=119) and the number of predictors used in models.

Initial analyses examined whether patient characteristics previously linked to attendance in
PTSD+AUD clinical trials showed similar relations in our sample; thus, we decided a priori
to examine variables with empirical precedent identified in prior studies: baseline PTSD
severity, age, trauma type, and education. We also examined patients’ living arrangements
(e.g., controlled environment such as a recovery home) at baseline and whether patients
being abstinent at the start of therapy (measured via SUI in the interval prior to beginning
treatment) were connected with attendance. None of these variables correlated with session
attendance or improved model fit in our sample and were thus not included in the main
analyses. However, given that session attendance varied significantly between treatment
conditions, we included treatment in all regression models in main analyses. Primary
analyses utilized multiple regression models, with continuous variables standardized to ease
interpretation. Moderator analyses were run for treatment type to determine whether the
relationship of alcohol-related predictor variables differed by treatment. In all models, the
primary dependent variable was session attendance, with session attendance for treatment
extenders recoded to 12 attended sessions, rather than 13-16. We elected to recode this
variable because (a) our primary interest was attendance until typical treatment completion
(i.e., attendance of 12 sessions, or a full treatment protocol) and (b) to confirm that results
were not a function of differences in rates of treatment extension between COPE and SS.
Specifically, veterans in SS (1= 25; 44.6%) were more likely to extend past 12 sessions
compared to COPE (n= 13; 20.6%), Xz(l, N=119) = 6.80, p=.009.

To confirm the stability of results, we also decided a priori to run two sets of sensitivity
analyses, examining links between baseline substance use—related patient characteristics and
attendance (1) when not re-coding treatment extenders and (2) when taking overall treatment
response into account, thus accounting for “early completers” identified during the trial.

In the first, we recoded number of attended sessions for treatment extenders back to their
original, true value (i.e., 13-16). Second, we ran parallel analyses excluding two patients
who were early treatment completers; these patients and their respective provider mutually
agreed to terminate treatment early in light of sustained response prior to the completion of
12 sessions. We ran these analyses to confirm stability of our results, as it is possible that a
subset of patients did not complete a full dose of treatment (12 sessions), but still optimally
benefited from therapy and thus elected to terminate early.

3. Results

Table 1 presents demographic, PTSD, and AUD information about the total sample and
within each treatment condition. Veterans attended an average of 9.13 sessions (SD = 4.76)
in the trial, with greater attendance in SS (M= 11.00, SD = 4.61) compared to COPE (M=

J Subst Abuse Treat. Author manuscript; available in PMC 2023 May 19.
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7.48, SD=4.28), {117) = 4.32, p<.001, d=0.79, a feature likely due to significantly more
patients in SS electing to extend beyond 12 sessions compared to COPE. Defining treatment
completion as attendance of 12 sessions or early treatment response per discussions between
patients and their respective provider, a greater number of patients in SS (n= 35, 62.5%)
completed treatment compared to COPE (7= 19, 30.2%), Xz(l, N=119) = 11.24, p=

.001. Veterans in COPE demonstrated greater PTSD symptom reduction relative to SS (d'=
0.41). Veterans reported substantial reductions in percentage of heavy drinking days in the
trial, with no differences between treatment conditions (&= 0.04). Additional information
regarding treatment outcomes can be found in Norman et al. (2019).

Correlations among variables indexing PTSD severity and substance use are presented

in Table 2. The study observed small positive correlations between PTSD symptom

severity and both craving and AUD symptoms. Craving was also positively associated with
percentage of heavy drinking days. As would be expected, percentage of days abstinent

was negatively associated with percentage of heavy drinking days, percentage of drug use
days, and craving. Baseline SUD characteristics were similar between conditions, except for
higher craving at the start of treatment in SS compared to COPE (d'= 0.45).

The first set of analyses examined substance use—related predictor variables (percentage of
heavy drinking days per TLFB; percentage days abstinent per TLFB; percentage of days
with drug use per TLFB; craving per PACS; number of AUD symptoms per the SCID-1V;
AUD duration per the SCID-1V) in individual models, with step 1 of each model including
treatment condition and the respective substance use—related predictor.! As depicted in
Table 3, percentage of heavy drinking days (PHDD) at baseline assessed by the TLFB
predicted attendance, where greater PHDD was associated with fewer attended sessions in
the trial, p = —.23, p=.011. AUD severity per the SCID-1V also predicted attendance, where
endorsement of more AUD SCID-IV items was associated with fewer attended sessions in
the trial, p = —.21, p=.019. No other predictor variables were associated with attendance.

For each model, we also entered a treatment x predictor variable interaction term at step

2 to evaluate whether treatment type moderated the relationship between substance use
predictors and treatment attendance. As presented in Table 3, we observed a treatment

X craving interaction at a trend level (§ = .17, p=.057). In light of reduced power in
interaction tests (Aiken & West, 1991), we elected to probe this interaction, finding that
greater craving at baseline was predictive of fewer attended sessions in SS (B =-.31, p=
.02), but not COPE (B = .14, p=.28). The study observed no additional significant predictor
X treatment interaction terms.2

1Given the number of ways to examine chronicity, we also examined number of years with AUD as predictor attendance. This variable
did not predict attendance (p = .83), and the predictor * interaction term was also nonsignificant (o = .66).

To strengthen confidence in overall results, we also used a binary dropout variable (defined as completion of all 12 sessions per
treatment protocol) as the primary outcome. When running logistic regression models with dropout as the binary outcome variable, a
similar pattern of findings emerged. Both heavy drinking days (OR: 0.69, p=.07) and number of SCID items met (OR: 0.68, p=.06)
predicted increased dropout risk at a trend level. The craving * treatment interaction term was again significant (o= . 007); probing
this interaction, craving predicted increased dropout risk in SS (OR = 0.44, p=.019), but not COPE (OR = 1.48, p=.17), in line with
study findings. All other predictors and their treatment interaction terms were nonsignificant.

J Subst Abuse Treat. Author manuscript; available in PMC 2023 May 19.
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In sensitivity analyses, when coding extenders as having attended their actual number of
sessions (i.e., 13-16), results stayed virtually identical. TLFB percentage of heavy drinking
days (p = -.23, p=.006) and number of SCID-IV items endorsed ( = -.17, p=.045)
again predicted attendance, while the craving (PACS) x treatment interaction moved to a
level of statistical significance (B = .21, p=.013). When removing the two early treatment
completers from analyses, results again were parallel. TLFB percentage of heavy drinking
days (p = -.24, p=.005) and number of SCID-IV items met (B = —.18, p=.036) again
predicted attendance; the study also observed an interaction of craving (PACS) x treatment
(B =.20, p=.018).3

4. Discussion

Among patients with PTSD+SUD, session attendance in exposure therapies is often low
(Roberts et al., 2015), which limits their effectiveness and may negatively impact providers’
willingness to implement these interventions (e.g., Becker et al., 2004; Osei-Bonsu et

al., 2017). While certain facets of substance use were modestly related to treatment
attendance in the current study, these relationships were not specific to exposure therapy
and predicted attendance in both conditions. Additionally, abstinence from use at the start
of therapy—indexed in several ways—was not linked to attendance in either exposure-based
or coping skills-based PTSD+SUD treatment. A robust literature shows that PTSD+SUD
patients benefit from exposure-based therapies in that they demonstrate reductions in PTSD
symptoms and substance use and do not typically decompensate or endorse symptom
exacerbations (e.g., Hien et al., 2010; Norman et al., 2019; Tripp et al., 2020a; Tripp et

al., 2020Db). In line with this literature and clinical practice guidelines (Hamblen et al.,
2019), current findings reinforce recommendations that SUD should not impede patients
from getting exposure therapy for PTSD.

The study observed significant differences in attendance between COPE and SS, where a
greater number of patients in the latter completed treatment and elected to extend therapy
beyond 12 sessions. These differences in retention do not appear to be explained by baseline
indices of substance use, however. Indicators of more severe alcohol use—measured by
frequency of heavy drinking days in the interval prior to the start of treatment per TLFB, and
alcohol dependence and use items from the SCID-1VV—predicted poorer session attendance
in both treatment conditions. Findings suggest that among patients with more frequent

and impairing alcohol use, early discussions in therapy surrounding substance use may be
particularly important for ensuring optimal attendance. Current manuals afford the flexibility
to tailor treatment and allot additional time for personalized problem-solving as indicated.
Across both exposure and coping skills therapies, discussions regarding how alcohol use
may inhibit patients’ ability or motivation to attend therapy may be warranted among those
with more severe and impairing use.

Links between baseline substance use indicators and attendance were generally not
moderated by treatment condition. The only substance use-related predictor associated

3Forall analyses, we also ran parallel models using total sessions attended as the primary outcome variable, operationalized as the
sum of both on-protocol and off-protocol (i.e., deviated sessions). Results were identical.
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differentially with attendance between treatments was baseline craving at a trend level
statistically, where greater craving at the start of treatment was associated with fewer
sessions in SS, but not COPE. It is important to note, however, that craving at baseline

was higher in SS than COPE despite randomization, which may have affected this pattern of
findings. Yet it is also possible that between-treatment effects may have been linked to the
content of SS and COPE, where the latter directly targets the identification, understanding,
and management of cravings early in treatment. Evidence from daily monitoring research
suggests a positive relationship between PTSD symptoms and distress and alcohol craving
(Simpson, Stappenbeck, Varra, Moore, & Kaysen, 2012). It is possible that reductions in
PTSD symptoms—greater in COPE in the current trial compared to SS—were associated
with concurrent decreases in craving, which in turn attenuated the potentially negative
impact of craving on attendance. Results related to craving should be interpreted cautiously
given baseline differences between treatments as well as this trend-level finding, but results
warrant further investigation into whether directly targeting craving may improve attendance
in integrated therapies. Overall, the current study suggests the possible need for providers to
assess cravings with patients at the start of therapy in addition to alcohol use.

Taken together, evidence from the current study further suggests that baseline substance

use should not be considered a contraindication for exposure-based therapies among PTSD
patients with comorbid AUD. Findings also help to illuminate the specific facets of
substance use that may be associated with attendance across different types of PTSD+SUD
treatments. Additional, targeted research in this area will further improve our understanding
of the relationship between substance use and treatment retention beyond broad, generalized
beliefs regarding their putative link. In addition to investigating baseline patient substance
use characteristics, it may also be informative to examine alcohol use, symptoms, and
cravings during therapy. For example, future work from a more process-oriented or
mechanistic framework (Cooper, Kline, Baier, & Feeny, 2018) could investigate changes in
these indicators over the course of treatment to help explain how and why these factors may
negatively impact attendance. This research may also help complement studies investigating
strategies to improve attendance in PTSD+SUD treatments and identify patients who may
be ideal for such strategies and modifications. A recent trial, for example, found that
financially incentivizing patients with PTSD and opioid use disorder to attend PE was
effective in boosting attendance and rates of treatment completion, which in turn improved
PTSD outcomes and SUD treatment retention (Schacht, Brooner, King, Kidorf, & Peirce,
2017). Other strategies include offering treatment within residential settings and modifying
models of treatment delivery to allow for treatment completion within these safer, structured
settings. For example, in a pilot study of massed PE (three times per week) in a residential
substance use treatment setting, a group of nine veterans showed strong response to PE and
all completed the treatment while on the unit (e.g., Norman et al., 2016). Another avenue

of future research with PTSD+AUD patients is to ascertain optimal treatment dose and
response rates for these patients, and whether these may differ relative to PTSD-only or
AUD-only patients.
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4.1 Limitations

Findings of the current study should be interpreted in the context of several limitations.
First, this sample was predominantly male combat veterans with PTSD+AUD, which may
affect study generalizability. Second, the relationship between attendance and treatment
outcomes is not always linear, as some patients benefit from therapy more quickly. To
account for potential attrition due to early treatment response, we ran sensitivity analyses
without patients who were early treatment responders. These yielded identical findings,
which add confidence in the results. Third, despite randomization, patients in SS reported
greater baseline craving than patients in COPE (&= 0.45), which should be considered
when interpreting these results. Fourth, other factors may be related to attendance in the trial
that were not controlled for in analyses. Such factors include, for example, traumatic brain
injury (TBI), which has been associated with dropout in PTSD treatment (e.g., Berke et al.,
2019). Unfortunately, data related to TBI were not systematically collected on veterans in
the current trial. Last, SS is typically administered in 60-minute sessions and often in group
format, but the current trial provided it in 90-minute individual sessions to match dose with
COPE. This adjustment may impact generalizability of findings related to SS.

4.2 Conclusions

Given that SUD is often an exclusion criterion in trials of PTSD (Leeman et al.,

2017), this sample provided an ideal opportunity to investigate the relationships between
substance use and attendance. Despite that the study observed higher rates of attrition in
COPE, links between patients’ baseline substance use and attendance were not specific to
exposure therapy. Additionally, several patient characteristics at the start of therapy that
were not associated with attendance are notable; these characteristics included patients’
reported days of abstinence and drug use in the interval prior to starting therapy, patients’
duration of AUD, and whether patients entered treatment from a restricted environment.
In sum, links between substance use and attendance among AUD patients did not differ
between exposure-based and coping skills—based therapy and should not be regarded as a
contraindication for these interventions. The current study’s findings thus add to broader
literature indicating these patients can benefit from exposure-based PTSD treatment and do
not need a period of abstinence prior to beginning therapy.
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Table 1.

Sample characteristics (N = 119).

Total sample (N=119) COPE (n=63) SS(n=>56)

Age, M (SD) 41.61 (12.59) 43.20 (13.46)  39.78 (11.37)
Female, 17 (%) 12 (10.1) 7(11.1) 5(8.9)
Race
White, 77 (%) 78 (65.5) 41 (65.1) 37 (66.1)
Black, /1 (%) 16 (13.4) 8(12.7) 8(14.3)
Other or unknown, 77 (%) 24 (20.1) 14 (22.3) 10 (17.9)
Hispanic ethnicity, 7 (%) 35 (29.4) 18 (28.6) 17 (30.4)
College graduate or higher, 7 (%) 36 (30.3) 21(33.3) 15 (26.8)
Married, 77(%) 32 (26.9) 18 (28.6) 14 (25.0)
Index trauma, 77 (%)
Physical assault 11 (9.2) 7(11.1) 4(7.1)
Sexual assault 14 (11.8) 8(12.7) 6 (10.7)
Combat 71 (59.7) 35 (55.6) 36 (64.3)
Other 23(19.3) 13 (20.6) 10 (17.9)
Living arrangements, 77 (%)
House/apartment 85 (71.4) 37 (58.7) 48 (85.7)
Controlled environment 26 (21.8) 21(33.3) 5(8.9)
No stable arrangements 8 (6.7) 5(7.9) 3(5.4)
Baseline assessment scores, M (SD)
PTSD severity (CAPS) 42.68 (9.48) 4318 (8.77)  42.13 (10.28)
AUD symptoms 7.84 (1.98) 7.97 (1.81) 7.70 (2.17)
% heavy drinking days (TLFB) 51.53 (26.14) 5254 (25.60)  50.41 (26.92)
% days abstinent (TLFB) 30.66 (23.32) 32.16 (24.33)  29.00 (22.26)
% days drug use (TLFB) 16.59 (30.93) 16.40 (31.19)  16.80(30.92)
Craving (PACS), M (SD) 15.03 (7.42) 16.75 (7.12) 13.51 (7.39)
AUD duration 32.07 (21.74) 34.31(22.83)  29.54 (20.29)

Note. AUD duration = % lifetime SCID-1V AUD diagnosis; AUD symptoms = number of alcohol dependence and alcohol abuse symptoms met on
SCID-1V; CAPS = Clinician Administered PTSD Scale for DSM-5; COPE = Concurrent Treatment of PTSD and Substance Use Disorders Using
Prolonged Exposure; PACS = Penn Alcohol Craving Scale; SS = Seeking Safety; TLFB = Timeline Follow-Back.
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Table 2.

Correlations among baseline assessments (N = 119).

1 2 3 4. 5 6 7
1. CAPS -
2.PDA 02 -
3. PHDD 00 g9ttt -
4.PDUD 03 _gg*tt 14 -
5.PACS 22% -3 g 00 -
6. AUD symptoms o5 ** .07 15 o5** 11 -
7.AUD duration .11 08  -02 06 -12 -11 -
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Note. AUD duration = % lifetime SCID-1VV AUD diagnosis; AUD symptoms = number of alcohol dependence and alcohol abuse symptoms met on
SCID-IV; CAPS = Clinician Administered PTSD Scale for DSM-5; PACS = Penn Alcohol Craving Scale; PDA = % days abstinent per Timeline

Follow-Back; PDUD = % days drug use per Timeline Follow-Back; PHDD = % heavy drinking days per Timeline Follow-Back.

*
p<.05

HAA
p<.01

HokA

p<.001
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Regression models predicting session attendance (N = 119).

Table 3.

Predictors Model 1 Model 2
B RZ p B RA p

Treatment -.29 001 -.29 .001
PHDD (TLFB) -.23 '14 011 -23 00 .011
PHDD X Treatment .01 .93
Treatment -.30 001 -.24 .001
PDA (TLFB) .05 0 57 05 00 .63
PDA X Treatment .05 .55
Treatment -.30 .001 -.30 .001
PDUD 2 P & w2 o e
PDUD X Treatment .01 .93
Treatment -.32 001 -.32 <.001
Craving (PACS) -.05 10 60 -07 03 .47
PACS X Treatment 17 .057
Treatment -.29 001 -.29 .001
AUD Symptoms (SCID-1V) ~ -.21 '14 019 -21 .00 .017
AUD Symptoms X Treatment -.05 .57
Treatment -.30 .001 -.30 .001
AUD duration s P s o o0 s
AUD duration X Treatment -.04 71

Note. Step 1 of each model included the specified predictor variable and treatment. Step 2 of each model added the predictor X treatment

interaction term.
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AUD duration = % lifetime SCID-1V AUD diagnosis; AUD symptoms = number of alcohol dependence and alcohol abuse symptoms met on
SCID-IV; PDA = % days abstinent per Timeline Follow-Back; PDUD = % days drug use per Timeline Follow-Back; PHDD = % heavy drinking
days per Timeline Follow-Back; PACS = Penn Alcohol Craving Scale.
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