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Objective: The prevalence and negative sequelae of co-occurring posttraumatic stress disorder and sub-
stance use disorder (PTSD + SUD) are well documented. Findings from evidence syntheses regarding
which PTSD + SUD treatments work best overall have been mixed, potentially because these treatments are
not equally effective for all PTSD + SUD patient subgroups. Epidemiological and qualitative research
suggest that veteran status may be related to differential PTSD + SUD treatment response. This study,
applying recent quantitative methodological advances in evidence synthesis, is the first to examine the
potential moderating effect of veteran status on PTSD + SUD treatment outcome. Method: We report
secondary analyses of psychotherapy arm data (k = 26 randomized controlled trials; n = 3,228) from Project
Harmony, a meta-analysis of individual PTSD + SUD patient data from sociodemographically diverse
samples incorporating propensity score weighting and integrative data analysis. Outcome models
(examined separately for harmonized indicators of latent PTSD, alcohol use, and drug use severity) were fit
under propensity score weighting multilevel modeling. Results: Tests of causally moderated comparative
effectiveness showed that trauma-focused psychotherapy targeting PTSD and integrated trauma-focused
psychotherapy targeting PTSD and SUD were both superior to treatment as usual for alcohol use severity
outcomes, and this effect was stronger for veterans than civilians. Analyses did not provide evidence for
differential response to active PTSD + SUD psychotherapies, relative to treatment as usual, on PTSD or
drug use severity outcomes as a function of veteran status. Conclusions: Findings lend support for
delivering trauma-focused psychotherapies to patients with PTSD + SUD, especially veterans, and point to
important future directions for inquiries into optimizing patient matching to PTSD + SUD treatment.

Clinical Impact Statement

Posttraumatic stress disorder (PTSD) and substance use disorders (SUD) frequently co-occur, especially
among veterans. Research suggests that veterans do not respond as well as civilians to PTSD treatment,
but differential response to treatments for PTSD with co-occurring SUD has not been tested. This study
analyzed data from 3,228 patients from 26 clinical trials to compare veterans’ and civilians’ responses to
active PTSD + SUD psychotherapies, relative to treatment as usual. Findings indicated that veterans
with PTSD + SUD did not respond differently than civilians to active psychotherapies on PTSD or drug
use outcomes and responded better than civilians to trauma-focused treatments on alcohol use outcomes.

Keywords: posttraumatic stress disorder, alcohol use, substance use, veterans, causal moderation analysis
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2 BLAKEY ET AL.

The prevalence and negative consequences of co-occurring
posttraumatic stress disorder (PTSD) and substance use disorder
(SUD) are well documented. After adjusting for sociodemographic
factors and comorbid psychiatric disorders, lifetime SUDs are
associated with 1.3 to 1.5 times greater odds of lifetime PTSD, and
lifetime PTSD is associated with 1.5 times greater odds of lifetime
SUD (Goldstein et al., 2016; Grant et al., 2015, 2016). Compared
with PTSD or SUD alone, comorbid PTSD + SUD is associated
with greater psychiatric severity, more psychosocial functioning
difficulties, and higher risk for self- and other-directed violence
(Blakey et al., 2022; Hellmuth et al., 2012; Mills et al., 2006;
Norman et al., 2007, 2018; Simpson et al., 2019).

Fortunately, people with PTSD + SUD have several treatment
options. In addition to PTSD- and SUD-targeting medications,'
behavioral treatments for people with PTSD + SUD include trauma-
focused (TF) psychotherapy targeting PTSD, cognitive-behavioral
psychotherapy targeting SUD, integrated TF psychotherapy targeting
PTSD + SUD (ITF), and integrated nontrauma-focused psychother-
apy targeting PTSD + SUD (INTF). Given these numerous treatment
approaches, the field has aimed to identify which PTSD + SUD
interventions are most effective overall. Pharmacological PTSD +
SUD trials are unfortunately inconclusive; specific medications have
not been extensively evaluated, and previous studies have been limited
by small sample sizes (Hien et al., 2024; Petrakis & Simpson, 2017;
Sofuoglu et al., 2014). Considerably more research has evaluated
psychotherapies for PTSD + SUD. Roberts et al. (2015) conducted a
meta-analysis of 14 randomized controlled trials (RCTs) of PTSD +
SUD psychotherapies. Results generally favored ITF over TF or INTF
approaches, but treatment effects were small and stronger for PTSD
outcomes than SUD outcomes. In an updated meta-analysis of 27
RCTs, Roberts et al. (2022) again found that ITF psychotherapy was
superior to INTF psychotherapy, although ITF psychotherapy’s
superiority to psychotherapy for SUD was not always clinically
important or statistically significant across outcome measures,

assessment time points, and ITF protocols. In a different meta-analysis
of 28 RCTs, Simpson et al. (2021) found that manualized SUD
psychotherapies yielded similar PTSD improvements and slightly
superior SUD improvements compared with TF psychotherapies.
Taken together, although there is accumulated evidence for TF, ITF,
and manualized SUD psychotherapies in the treatment of PTSD +
SUD, comparative efficacy findings are mixed.

One explanation for inconsistent meta-analytic findings is that
treatments were not equally effective for all PTSD 4+ SUD patient
groups. Research has therefore sought to identify moderators of
treatment outcome. One possible moderator of PTSD + SUD
treatment effectiveness is military veteran status. Rates of both
PTSD and alcohol use disorder are higher among veterans than
civilians (Dworkin et al., 2018), and combat exposure has been
associated with drinking to cope with PTSD symptoms (Blakey et
al., 2021). Subjective experiences with substance use also differ
between veterans and civilians, with veterans reporting longer
periods of addiction prior to initiating recovery and greater psycho-
social functioning difficulties prior to and after beginning recovery
(Laudet et al., 2014). Unfortunately, investigators have encountered
barriers to comparing PTSD + SUD treatment outcomes between
veterans and civilians. Previous PTSD + SUD clinical trials either drew
from predominantly civilian community samples or recruited all-
veteran samples through the U.S. Department of Veterans Affairs
(VA), thus precluding within-study comparisons of treatment response.
Military history is rarely captured as a demographic characteristic in
community-based trials, and the few PTSD + SUD trials that did
measure veteran status were underpowered to test moderation effects

! Specific pharmacotherapies are recommended for alcohol use disorder
(e.g., naltrexone, topiramate, acamprosate), tobacco use disorder (nicotine
replacement therapies, bupropion), and opioid use disorder (methadone,
buprenorphine/naloxone). The U.S. Food and Drug Administration has not
approved any medications for cocaine use disorder or cannabis use disorder.
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(Foa et al., 2013; Petrakis et al., 2012; Simpson et al., 2015;
Stappenbeck et al., 2015).

Research on treatments for PTSD without co-occurring SUD
provides indirect support for a moderating role of veteran status on
PTSD + SUD treatment outcome. Meta-analytic (Straud et al., 2019;
Watts et al., 2013) and multisite effectiveness studies (Dillon et al.,
2019; Jacoby et al., 2022) show that although both veterans and
civilians benefit from TF psychotherapy, PTSD improvements are
greater for civilians than veterans. Because these studies focused on
treatment for PTSD without psychiatric comorbidities, however, the
extent to which these findings extrapolate to PTSD + SUD treatment
is unknown.

Because more than half of veterans receive care outside VA (U.S.
Department of Veterans Affairs, 2022a), identifying which treat-
ments are most helpful for veterans and civilians with PTSD + SUD
could have broad implications for clinical research, practice, and
policy. Such findings could also facilitate an important step toward
optimizing treatment for people with PTSD + SUD. To make this
contribution, however, several methodological limitations to the
literature must be addressed. Certain sociodemographic character-
istics associated with PTSD + SUD (e.g., male sex) are overrep-
resented in the veteran population, and veterans are more likely than
civilians to endorse adverse childhood experiences, have higher
overall trauma exposure, and smoke cigarettes—all of which are
associated with greater PTSD and SUD severity (Dworkin et al.,
2018; Evans et al., 2018; Hoggatt et al., 2017; Kearns et al., 2018;
Lewinsohn et al., 1999; Teeters et al., 2017). Such confounding
variables are typically included as covariates in single RCTs and
meta-analyses, but conventional analytic adjustments do not resolve
the issue that key covariates differ across studies, are influenced by
study eligibility criteria, and are related to primary study outcome
measures. Nor do many PTSD + SUD trials adjust for treatment
attendance (Glenn et al., 2013; Marrero et al., 2020; Nock & Ferriter,
2005). This is problematic, as TF psychotherapies are associated
with higher rates of dropout than non-TF psychotherapies (Varker
et al., 2020), treatment attendance can influence PTSD and SUD
improvements (Cooper et al., 2017; Weiss, 2004), and randomi-
zation to psychotherapy attendance is not necessarily possible.

Additionally, prior RCTs comparing PTSD + SUD treatments
were not sufficiently resourced to compare all extant PTSD + SUD
psychotherapies. Although evidence syntheses permit broader
treatment comparisons, combining patient-level data from separate
RCTs can introduce bias, as the randomization structures present
within each original trial are lost when data are merged across
trials. Propensity score weighting (PSW), a statistical technique
used to control for selection bias in nonrandomized designs that
would otherwise prohibit causal inferences, can be used to address
these critical analytic limitations (Harder et al., 2010; Li et al.,
2013; Rosenbaum & Rubin, 1983), thereby mimicking a fully
randomized design within a comprehensive evidence synthesis
(Moons, 2020).

In sum, although evidence suggests that veterans do not respond
as strongly as civilians to PTSD treatment—so may therefore
benefit less from PTSD + SUD treatments—such potential
moderated comparative effectiveness remains unknown. Large
traditional meta-analyses, while informative in many ways, have
not clarified the field’s understanding of which PTSD + SUD
treatment approaches work best for whom. Applying PSW to
manage relevant sociodemographic and clinical covariates would

offer a more rigorous approach to testing moderated comparative
effectiveness of PTSD + SUD treatment approaches. In Project
Harmony, a synthesis of raw data from 36 PTSD + SUD RCTs,
Hien et al. (2023) combined PSW, meta-analysis of individual
patient data (MIPD), and integrative data analysis to examine the
efficacy of medications (PTSD targeting, SUD targeting, and
placebo), psychotherapy (TF, ITF, INTF, and SUD focused), and
SUD medications combined with psychotherapy, all compared
with treatment as usual (TAU; nonmanualized community-based
treatment, nonevidence-based treatment, or wait-list control).
Findings showed that relative to TAU, comparative effect sizes for
PTSD, alcohol use, and drug use severity outcomes were largest
for SUD medications, TF or ITF psychotherapy, and SUD med-
ications combined with TF psychotherapy. Moderators, however,
were not explored. The present study provided an opportunity to
conduct a secondary analysis of Project Harmony data examining
the potential moderating effect of veteran status on PTSD + SUD
treatment effectiveness.

Method
Participants and Procedure

To be included in Project Harmony (PROSPERO registration
identifier CRD42019146678), studies must have (a) been RCTs of
psychotherapies or pharmacotherapies targeting PTSD, alcohol or
drug use, or both, (b) assessed PTSD and alcohol/drug use outcomes
pre- and posttreatment, and (c) recruited adults at least 18 years old
with current Diagnostic and Statistical Manual of Mental Disorders
(American Psychiatric Association, 2000, 2013) diagnosis of full or
subthreshold” PTSD and current SUD. Authors of RCTs meeting the
inclusion criteria were invited to contribute patient-level data to
Project Harmony. Only data from participants who had consented to
the original RCT and to individual-level data sharing were accepted
into Project Harmony. Next, original RCT arms were classified into
treatment class (e.g., TF psychotherapy, INTF psychotherapy, SUD
medication; Hien et al., 2022). Analyses reported in this secondary
analysis are limited to the following treatment classes: TAU or else
TF, ITF, INTF, and SUD psychotherapy. Excluded treatment classes
(e.g., TF + SUD medications) were subject to multicollinearity
between covariates in estimating PSWs due to nonrepresentation
within certain conditions (e.g., conditions with no civilian men). Two
data sets drawn from incarcerated samples (Zlotnick et al., 2003,
2009) were excluded given that the uniquely controlled environment
of a prison setting did not align with our research question. This
yielded a total secondary analysis sample drawing data from 26 (of
the 36) RCTs, 53 (of the 81) treatment arms, and n = 3,228 (of the
total N = 4,046) Project Harmony sample. A list of RCTs included in
this secondary analysis is provided in the Supplemental Material.
The analyzed sample was 46.3% veteran, 52.6% male/men, and
Mg = 39 years. Additional descriptive statistics are presented in
Table 1. All Project Harmony procedures were approved by the
Institutional Review Boards of RTI International and Rutgers
University.

2 Defined as meeting all PTSD criteria except for either C or D (Hien et al.,
2023).
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4 BLAKEY ET AL.

Table 1
Sample Characteristics
% or M (SD)
Covariate Full sample TAU class TF class ITF class INTF class SUD class

Age in years 39.0 (11.2) 36.3 (9.8) 42.8 (12.0) 409 (12.4) 389 (11.4) 40.3 (11.9)
Veteran 46.3 39.0 67.7 55.5 48.3 24.6
Male/men 52.6 46.4 62.7 70.4 454 422
Race and ethnicity

White 30.1 383 13.7 15.1 34.1 40.3

Asian 0.7 0.5 2.1 0.9 1.1 0.8

Black 242 18.1 29.0 339 17.5 26.2

Hispanic 7.3 8.3 9.1 7.2 9.1 4.2

Other 43 45 8.1 4.7 5.0 1.2
Education level

Some college 333 30.8 38.0 38.2 332 27.2

College degree or higher 16.4 15.0 13.3 21.0 15.4 15.3
Married 18.1 18.0 21.1 224 16.0 16.7
Screened positive for depression at baseline 54.5 54.5 53.5 53.4 59.4 50.8
Taking nonstudy psychotropic 60.6 61.5 65.0 58.2 63.7 66.4

medication at baseline

Note.

TAU = treatment as usual; TF = trauma-focused psychotherapy; ITF = integrated TF psychotherapy; INTF = integrated nontrauma-

focused psychotherapy; SUD = psychotherapy targeting substance use disorder.

Measures

Pretreatment Participant Demographic and
Clinical Characteristics

We examined the following individual-level covariates:
sex/gender,” age, race/ethnicity, education level, proportion of in-
tended treatment sessions attended, probable major depressive
disorder at baseline, and baseline nonstudy concomitant psycho-
tropic medication use. Whereas randomization balances these
variables across treatment arms within RCTs, grouping of treatment
classes across RCTs compromises original within-trial randomi-
zation structures (Brincks et al., 2018; Saavedra et al., 2021). This
grouping effectively converts multiple RCTs into a single de facto
quasi-experiment. We accordingly used PSW (described below) to
rebalance treatment classes across covariates.

Veteran Status

Participants were coded as veterans if they participated in an RCT
requiring veteran status for inclusion or endorsed combat or warzone
exposure on the Life Events Checklist (Gray et al., 2004; Weathers
et al., 2013), even if combat or warzone exposure was not the index
event. Military trauma exposure was not required given this study’s
broader focus on veteran compared with civilian status.

Harmonized PTSD + SUD Outcomes

Because original RCTs used different assessments to measure
PTSD, alcohol use, and drug use severity, Project Harmony applied
item harmonization strategies (Bauer & Hussong, 2009) to place these
different indicators of latent symptom severity on the same metric
(separately for each outcome) prior to conducting moderated nonlinear
factor analysis. We summarize the harmonization process for each of
these symptom severity outcomes immediately below; additional
details are reported elsewhere (Hien et al., 2023; Saavedra et al., 2021).

PTSD Severity. Most RCTs included in Project Harmony used
the Clinician-Administered PTSD Scale (i.e., Clinician-Administered
PTSD Scale-IV or Clinician-Administered PTSD Scale-5) or the
PTSD Checklist (PCL, PCL-C, PCL-M, or PCL-5), with some studies
using both. For a full list of assessments used in the original RCTs, see
Hien et al. (2023). A harmonized measure of latent PTSD severity was
calculated under the MNLFA framework (Bauer, 2017; Bauer &
Hussong, 2009) from 42 PTSD severity indicators across studies that
had item-level PTSD data. The resulting 42-item latent variable was
jointly estimated from 21 clinical interview symptoms and 21 self-
report measure symptoms (Saavedra et al., 2021).

SUD Severity. We separately analyzed latent alcohol use severity
scores and latent drug use severity scores previously estimated in other
Project Harmony work (see Hien et al., 2023; Saavedra et al., 2021).
For alcohol use severity, data regarding the number of days of alcohol
use in the past 30 days and any past-30-day alcohol use to intoxication
were used to estimate a two-indicator latent severity variable. For drug
use severity, binary indicators of any past-30-day use of cocaine,
heroin, opioids other than heroin, sedatives, other psychostimulants,
and hallucinogens were used to estimate a six-indicator latent severity
variable. Alcohol and drug use indicators were determined from
original patient-level data, most commonly from the Timeline Follow
Back (Sobell & Sobell, 1992) or Addiction Severity Index (McLellan
et al., 1992). See Hien et al. (2023) for a list of original RCT SUD
assessments.

Data Analytic Plan
Propensity Weighting Models

Given the mixing-and-matching of treatment arms across clinical
trials, we addressed cross-trial covariate imbalance via estimation of

3 There was variability across original RCTs included in Project Harmony
in that some trials reported sex and other trials reported gender. We
accordingly use the term “sex/gender” to reflect this inconsistent mea-
surement approach in the original studies.
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propensity score weights before fitting primary outcome models
(Hien et al., 2023; Morgan-Lépez et al., 2022). First, propensity
score weights specific to each outcome model (i.e., PTSD severity,
alcohol use severity, and drug use severity) were estimated using a
multinomial logit model where, for causal estimates of Treatment X
Veteran Status interactions (Dong, 2012), separate groupings by
each combination of treatment and veteran status were treated as a
nominal outcome variable. We used covariates in each model that
were jointly related to treatment assignment and baseline levels of
the outcome, consistent with recent recommendations regarding
optimal covariate selection in quasi-experiments (Cook et al., 2008,
2020; Saavedra et al., 2023; Zurovac et al., 2021). Propensity
scoring models, using average treatment effects on the overlap
population weighting (Li et al., 2018), were estimated with study-
level fixed effects using SAS Proc GLIMMIX. Covariate balance
across treatment classes was achieved for all covariates after PSW;
all postweighting balance checks were below |d| of .10 (see
Supplemental Materials in Hien et al., 2023).

Outcome Models

We fit outcome models under PSW multilevel linear modeling
using SAS Proc HPMIXED to account for random intercepts and
slopes due to clustering of repeated observations within participants
and participants clustered within studies. We estimated fixed-effect
parameters and standard errors with a focus on (a) two-way inter-
action effects with both during treatment (i.e., from pre- to post-
treatment) and after treatment (i.e., from posttreatment to follow-up)
time phase variables (i.e., single intervention treatment effects
compared with TAU) and (b) three-way interaction effects (i.e.,
treatment effects vs. TAU that differed by veteran status). We
modeled missing data via multiple imputation for clustered data
using the mice R package (van Buuren & Groothuis-Oudshoorn,
2011) with 20 imputed data sets. We then combined results across the
20 data sets using Rubin’s (1976) rules for combining results in
multiple imputation using SAS Proc MIANALYZE.

Results
Propensity Weighting Models

Each final PSW model included only the variables across out-
comes that, prior to inclusion in PSW models, were related to
treatment condition, veteran status, and the model-specific outcome
(i.e., latent PTSD, alcohol use, or drug use severity) in multilevel
multinomial logit models. The final PTSD severity model included
baseline PTSD severity, F(9, 3252) = 10.17, p < .001; age, F(9,
3252)=22.39, p < .001; sex/gender, F(9, 3252) = 106.36, p < .001;
and use of nonstudy psychotropic medications, F(9, 2902) = 3.54,
p < .001. The final alcohol use severity model included only
baseline alcohol use severity, F(9,3279) =90.13, p < .001. The final
drug use severity model included baseline drug use severity, F(9,
3213) = 15.39, p < .001; age, F(9, 3213) = 23.42, p < .001;
sex/gender, F(9, 3213) = 106.26, p < .001; and use of nonstudy
psychotropic medications, F(9, 3213) = 3.36, p < .001.

Outcomes Models

Moderation-related effects for each outcome model are presented
next. All other pre- to posttreatment and posttreatment to follow-up

effects not significantly moderated by veteran status mirrored
previously reported Project Harmony primary outcome analyses
(Hien et al., 2023, 2024). Specifically, treatment arms included in
this secondary analysis that were superior to TAU for PTSD severity
outcomes were ITF (|Cohen’sd| compared with TAU = 0.47) and
SUD psychotherapy (|Cohen’sd| compared with TAU = 0.60); for
alcohol use severity outcomes, ITF (|Cohen’sd| compared with
TAU = 0.42) and TF (|Cohensd| compared with TAU = 0.45). No
included treatment arms were superior to TAU on drug use severity
outcomes in the primary outcomes analysis (Hien et al., 2023).

PTSD Severity

Overall decreases in PTSD severity were observed within TAU
during treatment (i.e., from pre- to posttreatment), b = —.49 (.05),
p <.001, and after treatment (i.e., from posttreatment to follow-up),
b=—.11(.02), p < .001. No treatments showed differential effects
compared with TAU by veteran status (all three-way interaction
effects observed at p > .12).

Alcohol Use Severity

Overall decreases in alcohol use severity were observed within
TAU during treatment, b = —.34 (.02), p < .001. Two Treatment X
Veteran Status interactions emerged as significant (see Figure 1). TF
psychotherapies yielded greater reductions in alcohol use severity for
veterans than civilians, b = —.78 (.16), t = —4.74, p < .001. ITF
psychotherapies also yielded greater decreases in alcohol use severity
for veterans than civilians, b = —.51 (.17), t = =3.00, p = .002.

Drug Use Severity

Overall decreases in drug use severity were observed within TAU
during treatment, b = —.50 (.03), p < .001. ITF psychotherapy showed
greater decreases in drug use severity, b = —26 (.14), t=—-1.83,p =
.06, but this effect did not differ by veteran status (p = .37).

Discussion

Although several PTSD + SUD treatment options exist, moderators
of treatment outcomes remain largely unknown. It is important to
consider whether veteran status moderates PTSD + SUD treatment
response given that veterans have higher lifetime prevalence of PTSD
and certain SUDs compared with civilians (Boden & Hoggatt, 2018),
often seek community (non-VA) mental health care (U.S. Department
of Veterans Affairs, 2022a), and may not respond as well as civilians to
treatment for PTSD only (Dillon et al., 2019; Jacoby et al., 2022;
Straud et al., 2019). Recent quantitative methodological advances in
evidence synthesis and management of confounding variables have
not yet been applied to address critical limitations of previous PTSD +
SUD meta-analyses. This Project Harmony secondary analysis study
combined integrative data analysis, MIPD, and PSW to test whether
veteran status was a causal moderator of comparative PTSD + SUD
treatment effectiveness separately on PTSD, alcohol use, and drug use
severity outcomes.

Models of latent alcohol use severity outcomes showed that TF and
ITF were both superior to TAU and that this effect was stronger for
veterans than civilians. One potential explanation is that VA RCTs,
unlike most community-based settings, occur within a comprehensive,
integrated health care system. Such wraparound services available at
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Figure 1

Comparative Latent Alcohol Use Severity Treatment Outcomes by Veteran Status
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Note. TF and ITF psychotherapies led to greater pre- to posttreatment reductions in alcohol use

severity, compared with TAU in the overall sample, for veterans than civilians. Y-axis reflects the
standardized score estimated under moderated nonlinear factor analysis (see Hien et al., 2023). All
simple slopes had a small to large effect size except for TF psychotherapy for civilians (d = —0.14).

TAU = treatment as usual.

many VA RCT sites might have better enabled veteran participants to
benefit from TF psychotherapies. For example, veterans receiving
treatment through VA RCTs may also have had prior or concurrent
access to SUD care, as VA policy enables veterans with PTSD + SUD
to get treatment for both disorders (National Academies of Sciences,
Engineering, and Medicine, 2018), and the VA/Department of
Defense Clinical Practice Guidelines (U.S. Department of Veterans
Affairs & U.S. Department of Defense, 2023) recommend still
delivering TF psychotherapy when patients with PTSD have co-
occurring SUD. It is also possible that VA-based study therapists had
more experience using TF psychotherapies given VA’s evidence-
based psychotherapies training initiative (Karlin & Cross, 2014),
which could have contributed to veterans’ superior RCT alcohol use

outcomes. However, another explanation is that VA-enrolled RCT
participants may have been enrolled in other programs mandating
abstinence (e.g., to receive housing support, vocational rehabilitation)
and requiring regular substance use testing, influencing study data. As
our analyses could not disentangle the effects of other VA service
utilization and associated factors from veteran status, additional studies
of PTSD + SUD treatments delivered to veterans in community
settings would be helpful.

Contrary to the literature on treatment for PTSD without co-
occurring SUD, latent PTSD severity outcome models did not show
differential response to TF psychotherapies, compared with TAU, as
evidenced by nonsignificant Treatment X Veteran Status interaction
terms. This finding is encouraging for VA and community



of its allied publishers.

an Psychol

5}
b=
<€
(5}
=
>
o
=
8
=
=T

This document is copyri

) be disseminated broadly.

g, and similar technologies, are reserved.

use of the individual user

person

rights, including for text and data mining, Al training

This article is intended solely for the

POSTTRAUMATIC STRESS AND SUBSTANCE USE TREATMENT 7

clinicians, as it suggests their veteran patients with comorbid PTSD
+ SUD would still benefit from TF/ITF psychotherapies. Whereas
the PTSD-only treatment literature points to differential treatment
response as a function of veteran status, our findings from a large
(n = 3,228) MIPD sample indicate that veterans with PTSD + SUD
are equally as likely as civilian adults to benefit from active
psychotherapies. For VA practitioners and decision-makers, these
findings support ongoing efforts to provide TF treatment to veterans
and invest in training providers to deliver it. Community clinicians
serving veterans with PTSD + SUD might also consider pursuing
training in TF psychotherapies, ideally with support from clinic
leadership (e.g., training time and registration fees, supervision and
consultation, treatment manuals, and patient forms). Multiple
TF and ITF psychotherapy trainings are available through federal
(e.g., VA), university, and nonprofit sources, often at discounted or
no cost.

Drug use severity outcome models also failed to detect Treatment
X Veteran Status interaction effects. Several factors may have
influenced this finding. For example, unlike harmonization of
alcohol use severity, which used continuous past-30-day drinking
days and number of days to intoxication as the latent indicators, drug
use severity was harmonized based on dichotomized indicators of
any drug use across specific substances, which could have limited
power. In addition, most original RCTs targeted alcohol use disorder
as the single or primary SUD co-occurring with PTSD, and,
therefore, treatment may have focused on alcohol use instead of
other SUDs. Moreover, consequences incurred from illicit drug use
(e.g., on employment, career, housing) may differ by veteran status
and could have impacted the data. Additional studies evaluating
treatments in veteran and civilian samples with PTSD and drug use
disorders would help sharpen the field’s understanding of PTSD +
SUD treatment effects on drug use severity outcomes.

Our findings point to specific recommendations for PTSD + SUD
practice and policy, that is, regarding improving models for inte-
grated PTSD + SUD care. Although PTSD and SUD care is not
integrated at all VA facilities, the VA is well positioned to do so
(e.g., shared electronic health record system) and has established
policy to provide veterans with PTSD + SUD integrated care (e.g.,
Veterans Health Administration Directive 1160.04, which requires
VA facilities to designate a PTSD + SUD team or specialist to
support the provision of concurrent, trauma-informed, integrated
treatment for veterans diagnosed with PTSD + SUD; U.S. Department
of Veterans Affairs, 2022b). PTSD and alcohol misuse screening made
easier through integrated assessments built into the VA’s electronic
medical record system additionally increase the likelihood that veterans
with PTSD + SUD will be identified and referred for treatment.
However, several cross-facility barriers such as resource limitations,
knowledge gaps, and inconsistent policy implementation need to be
addressed before fully integrated care in VA can be achieved (Tiet et al.,
2024). Of course, these barriers to care also apply to community-based
settings, especially community care settings staffed by clinicians with
comparatively less familiarity or comfort treating veterans (Tanielian et
al,, 2014; Vest et al., 2018, 2019).

Clinicians, patients, and policymakers should be encouraged by this
study’s findings, but several limitations should be acknowledged.
Although RCT-specific eligibility criteria facilitated accurate veteran
status coding for many participants, we relied on self-reported trauma
types to code veteran status for most community-based RCTs. It is
possible that some community RCT participants were veterans but did

not experience military combat or exposure to a warzone so were
inaccurately coded as civilians in analyses. Incorporating military
history into standard demographic assessments would better allow the
field to explore which PTSD + SUD (and other) treatments work best
for whom. Nor did we examine the effects of military era on outcomes,
although PSW adjusting for age mitigates this limitation. We did not
include Project Harmony patient data from medication treatment arms
due to multicollinearity issues that precluded making reliable estimates
of effects. The comparatively limited understanding of pharma-
cotherapeutic approaches to PTSD + SUD treatment, relative to the
psychotherapy evidence base, remains a challenge for the field.
Although the meta-analytic sample was diverse in many ways, not all
identities of people with PTSD + SUD may have been represented.
Another limitation is that our findings may not extend to trauma
survivors with SUD and co-occurring disorders other than PTSD. As
trauma exposure is a transdiagnostic risk factor for multiple other
mental health conditions (e.g., anxiety-related disorders, mood dis-
orders, and psychotic disorders; Hogg et al., 2023), our synthesis’s
focus on full or subthreshold PTSD may be considered another
limitation.

This study advances the field’s understanding of PTSD + SUD
treatment and veteran care in several ways. For example, it is the first
to examine veteran status as a potential moderator of comparative
PTSD + SUD treatment outcome. Other strengths include using a
large sample and quantitative methodological advances combining
PSW, integrative data analysis, MIPD, and a causal moderation
framework. This allowed for simultaneous evaluation of multiple
active treatments relative to a TAU comparator as well as superior
management of confounding variables relative to traditional evi-
dence synthesis methodologies. Taken together, this study provides
a strong foundation for future inquiries into optimally serving
veteran and civilian patients with PTSD + SUD.

References

American Psychiatric Association. (2000). Diagnostic and statistical manual
of mental disorders (4th ed., text rev.). https://doi.org/10.1176/appi.books
.9780890420249.dsm-iv-tr

American Psychiatric Association. (2013). Diagnostic and statistical
manual of mental disorders (5th ed.). https://doi.org/10.1176/appi
.books.9780890425596

Bauer, D. J. (2017). A more general model for testing measurement
invariance and differential item functioning. Psychological Methods,
22(3), 507-526. https://doi.org/10.1037/met0000077

Bauer, D. J., & Hussong, A. M. (2009). Psychometric approaches for
developing commensurate measures across independent studies:
Traditional and new models. Psychological Methods, 14(2), 101-125.
https://doi.org/10.1037/a0015583

Blakey, S. M., Dillon, K. H., Wagner, H. R., Simpson, T. L., Beckham, J. C.,
Calhoun, P. S., & Elbogen, E. B. (2022). Psychosocial well-being among
veterans with posttraumatic stress disorder and substance use disorder.
Psychological Trauma: Theory, Research, Practice, and Policy, 14(3),
421-430. https://doi.org/10.1037/tra0001018

Blakey, S. M., Tsai, J., & Elbogen, E. B. (2021). Drinking to cope with
posttraumatic stress: A nationally representative study of men with and
without military combat experience. Journal of Dual Diagnosis, 17(2),
101-112. https://doi.org/10.1080/15504263.2021.1891360

Boden, M. T., & Hoggatt, K. J. (2018). Substance use disorders among
veterans in a nationally representative sample: Prevalence and associated
functioning and treatment utilization. Journal of Studies on Alcohol and
Drugs, 79(6), 853-861. https://doi.org/10.15288/jsad.2018.79.853


https://doi.org/10.1176/appi.books.9780890420249.dsm-iv-tr
https://doi.org/10.1176/appi.books.9780890420249.dsm-iv-tr
https://doi.org/10.1176/appi.books.9780890420249.dsm-iv-tr
https://doi.org/10.1176/appi.books.9780890420249.dsm-iv-tr
https://doi.org/10.1176/appi.books.9780890420249.dsm-iv-tr
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1037/met0000077
https://doi.org/10.1037/met0000077
https://doi.org/10.1037/a0015583
https://doi.org/10.1037/a0015583
https://doi.org/10.1037/tra0001018
https://doi.org/10.1037/tra0001018
https://doi.org/10.1080/15504263.2021.1891360
https://doi.org/10.1080/15504263.2021.1891360
https://doi.org/10.1080/15504263.2021.1891360
https://doi.org/10.1080/15504263.2021.1891360
https://doi.org/10.15288/jsad.2018.79.853
https://doi.org/10.15288/jsad.2018.79.853
https://doi.org/10.15288/jsad.2018.79.853
https://doi.org/10.15288/jsad.2018.79.853
https://doi.org/10.15288/jsad.2018.79.853

ed publishers.

=
Q
>
)

(W)
=)

ted by the Amer

=

o
o
»
=
5]
Q
g
=]
2
3
«
=

d is not to be disseminated broadly.

use of the indi

This article is intended solely for the person

ar technologies, are reserved.

g, and sin

All rights, including for text and data mining, Al training

8 BLAKEY ET AL.

Brincks, A., Montag, S., Howe, G. W., Huang, S., Siddique, J., Ahn, S.,
Sandler, 1. N., Pantin, H., & Brown, C. H. (2018). Addressing metho-
dologic challenges and minimizing threats to validity in synthesizing
findings from individual-level data across longitudinal randomized trials.
Prevention Science, 19(Suppl. 1), 60-73. https://doi.org/10.1007/s11121-
017-0769-1

Cook, T. D., Shadish, W. R., & Wong, V. C. (2008). Three conditions under
which experiments and observational studies produce comparable causal
estimates: New findings from within-study comparisons. Journal of Policy
Analysis and Management, 27(4), 724-750. https://doi.org/10.1002/pam
20375

Cook, T. D., Zhu, N., Klein, A., Starkey, P., & Thomas, J. (2020). How much
bias results if a quasi-experimental design combines local comparison
groups, a pretest outcome measure and other covariates? A within study
comparison of preschool effects. Psychological Methods, 25(6), 726-746.
https://doi.org/10.1037/met0000260

Cooper, A. A., Kline, A. C., Graham, B., Bedard-Gilligan, M., Mello, P. G.,
Feeny, N. C., & Zoellner, L. A. (2017). Homework “dose,” type, and
helpfulness as predictors of clinical outcomes in prolonged exposure for
PTSD. Behavior Therapy, 48(2), 182—194. https://doi.org/10.1016/j.beth
.2016.02.013

Dillon, K. H., LoSavio, S. T., Henry, T. R., Murphy, R. A., & Resick, P. A.
(2019). The impact of military status on cognitive processing therapy
outcomes in the community. Journal of Traumatic Stress, 32(2), 330-336.
https://doi.org/10.1002/jts.22396

Dong, N. (2012). Causal moderation analysis using propensity score
methods. Society for Research on Educational Effectiveness.

Dworkin, E. R., Bergman, H. E., Walton, T. O., Walker, D. D., & Kaysen,
D. L. (2018). Co-occurring post-traumatic stress disorder and alcohol use
disorder in U.S. military and veteran populations. Alcohol Research:
Current Reviews, 39(2), 161-169.

Evans, E. A., Upchurch, D. M., Simpson, T., Hamilton, A. B., & Hoggatt,
K. J. (2018). Differences by Veteran/civilian status and gender in asso-
ciations between childhood adversity and alcohol and drug use disorders.
Social Psychiatry and Psychiatric Epidemiology, 53(4), 421-435. https:/
doi.org/10.1007/s00127-017-1463-0

Foa, E. B., Yusko, D. A., McLean, C. P., Suvak, M. K., Bux, D. A., Jr., Oslin,
D., O’Brien, C. P., Imms, P., Riggs, D. S., & Volpicelli, J. (2013).
Concurrent naltrexone and prolonged exposure therapy for patients with
comorbid alcohol dependence and PTSD: A randomized clinical trial.
Journal of the American Medical Association, 310(5), 488—495. https://
doi.org/10.1001/jama.2013.8268

Glenn, D., Golinelli, D., Rose, R. D., Roy-Byrne, P., Stein, M. B., Sullivan,
G., Bystritksy, A., Sherbourne, C., & Craske, M. G. (2013). Who gets the
most out of cognitive behavioral therapy for anxiety disorders? The role of
treatment dose and patient engagement. Journal of Consulting and
Clinical Psychology, 81(4), 639-649. https://doi.org/10.1037/a0033403

Goldstein, R. B., Smith, S. M., Chou, S. P., Saha, T. D., Jung, J., Zhang, H.,
Pickering, R. P., Ruan, W. J., Huang, B., & Grant, B. F. (2016). The
epidemiology of DSM-5 posttraumatic stress disorder in the United States:
Results from the National Epidemiologic Survey on Alcohol and Related
Conditions-III. Social Psychiatry and Psychiatric Epidemiology, 51(8),
1137-1148. https://doi.org/10.1007/s00127-016-1208-5

Grant, B. F., Goldstein, R. B., Saha, T. D., Chou, S. P., Jung, J., Zhang, H.,
Pickering, R. P., Ruan, W. J., Smith, S. M., Huang, B., & Hasin, D. S.
(2015). Epidemiology of DSM-5 Alcohol Use Disorder: Results From the
National Epidemiologic Survey on Alcohol and Related Conditions III.
JAMA Psychiatry, 72(8), 757-766. https://doi.org/10.1001/jamapsychia
try.2015.0584

Grant, B. F., Saha, T. D., Ruan, W.J., Goldstein, R. B., Chou, S. P., Jung, J.,
Zhang, H., Smith, S. M., Pickering, R. P., Huang, B., & Hasin, D. S.
(2016). Epidemiology of DSM-5 Drug Use Disorder: Results From the
National Epidemiologic Survey on Alcohol and Related Conditions-III.

JAMA Psychiatry, 73(1), 39—47. https://doi.org/10.1001/jamapsychiatry
.2015.2132

Gray, M. J,, Litz, B. T., Hsu, J. L., & Lombardo, T. W. (2004). Psychometric
properties of the Life Events Checklist. Assessment, 11(4), 330-341.
https://doi.org/10.1177/1073191104269954

Harder, V. S., Stuart, E. A., & Anthony, J. C. (2010). Propensity score
techniques and the assessment of measured covariate balance to test causal
associations in psychological research. Psychological Methods, 15(3),
234-249. https://doi.org/10.1037/a0019623

Hellmuth, J. C., Stappenbeck, C. A., Hoerster, K. D., & Jakupcak, M. (2012).
Modeling PTSD symptom clusters, alcohol misuse, anger, and depression
as they relate to aggression and suicidality in returning U.S. veterans.
Journal of Traumatic Stress, 25(5), 527-534. https://doi.org/10.1002/
jts.21732

Hien, D. A, Fitzpatrick, S., Saavedra, L. M., Ebrahimi, C. T., Norman, S. B.,
Tripp, J., Ruglass, L. M., Lopez-Castro, T., Killeen, T. K., Back, S. E., &
Morgan-Lépez, A. A. (2022). What’s in a name? A data-driven method to
identify optimal psychotherapy classifications to advance treatment
research on co-occurring PTSD and substance use disorders. European
Journal of Psychotraumatology, 13(1), Article 2001191. https://doi.org/
10.1080/20008198.2021.2001191

Hien, D. A., Morgan-Lépez, A. A., Saavedra, L. M., Ruglass, L. M., Ye, A.,
Lépez-Castro, T., Fitzpatrick, S., Killeen, T. K., Norman, S. B., Ebrahimi,
C. T., & Back, S. E. (2023). Project Harmony: A meta-analysis with
individual patient data of behavioral and pharmacologic trials for
comorbid posttraumatic stress, alcohol and other drug use disorders. The
American Journal of Psychiatry, 180(2), 155-166. https://doi.org/10
.1176/appi.ajp.22010071

Hien, D. A., Papini, S., Saavedra, L. M., Bauer, A. G., Ruglass, L. M.,
Ebrahimi, C. T., Fitzpatrick, S., Lépez-Castro, T., Norman, S. B., Killeen,
T. K., Back, S. E., & Morgan-Lépez, A. A. (2024). Project harmony: A
systematic review and network meta-analysis of psychotherapy and
pharmacologic trials for comorbid posttraumatic stress, alcohol, and other
drug use disorders. Psychological Bulletin, 150(3), 319-353. https:/
doi.org/10.1037/bul0000409

Hogg, B., Gardoki-Souto, 1., Valiente-Goémez, A., Rosa, A. R., Fortea, L.,
Radua, J., Amann, B. L., & Moreno-Alcazar, A. (2023). Psychological
trauma as a transdiagnostic risk factor for mental disorder: An umbrella meta-
analysis. European Archives of Psychiatry and Clinical Neuroscience,
273(2), 397-410. https://doi.org/10.1007/s00406-022-01495-5

Hoggatt, K. J., Lehavot, K., Krenek, M., Schweizer, C. A., & Simpson, T.
(2017). Prevalence of substance misuse among US veterans in the general
population. The American Journal on Addictions, 26(4), 357-365. https://
doi.org/10.1111/ajad.12534

Jacoby, V. M., Straud, C. L., Bagley, J. M., Tyler, H., Baker, S. N.,
Denejkina, A., Sippel, L. M., Kaya, R., Rozek, D. C., Fina, B. A,
Dondanville, K. A., & the STRONG STAR Training Initiative. (2022).
Evidence-based posttraumatic stress disorder treatment in a community
sample: Military-affiliated versus civilian patient outcomes. Journal of
Traumatic Stress, 35(4), 1072-1086. https://doi.org/10.1002/jts.22812

Karlin, B. E., & Cross, G. (2014). From the laboratory to the therapy room:
National dissemination and implementation of evidence-based psy-
chotherapies in the U.S. Department of Veterans Affairs Health Care
System. American Psychologist, 69(1), 19-33. https://doi.org/10.1037/
a0033888

Kearns, N. T., Carl, E., Stein, A. T., Vujanovic, A. A., Zvolensky, M. J.,
Smits, J. A. J., & Powers, M. B. (2018). Posttraumatic stress disorder and
cigarette smoking: A systematic review. Depression and Anxiety, 35(11),
1056-1072. https://doi.org/10.1002/da.22828

Laudet, A., Timko, C., & Hill, T. (2014). Comparing life experiences in
active addiction and recovery between veterans and non-veterans: A
national study. Journal of Addictive Diseases, 33(2), 148-162. https:/
doi.org/10.1080/10550887.2014.909702


https://doi.org/10.1007/s11121-017-0769-1
https://doi.org/10.1007/s11121-017-0769-1
https://doi.org/10.1007/s11121-017-0769-1
https://doi.org/10.1002/pam.20375
https://doi.org/10.1002/pam.20375
https://doi.org/10.1002/pam.20375
https://doi.org/10.1037/met0000260
https://doi.org/10.1037/met0000260
https://doi.org/10.1016/j.beth.2016.02.013
https://doi.org/10.1016/j.beth.2016.02.013
https://doi.org/10.1016/j.beth.2016.02.013
https://doi.org/10.1016/j.beth.2016.02.013
https://doi.org/10.1016/j.beth.2016.02.013
https://doi.org/10.1016/j.beth.2016.02.013
https://doi.org/10.1002/jts.22396
https://doi.org/10.1002/jts.22396
https://doi.org/10.1002/jts.22396
https://doi.org/10.1007/s00127-017-1463-0
https://doi.org/10.1007/s00127-017-1463-0
https://doi.org/10.1007/s00127-017-1463-0
https://doi.org/10.1001/jama.2013.8268
https://doi.org/10.1001/jama.2013.8268
https://doi.org/10.1001/jama.2013.8268
https://doi.org/10.1001/jama.2013.8268
https://doi.org/10.1001/jama.2013.8268
https://doi.org/10.1037/a0033403
https://doi.org/10.1037/a0033403
https://doi.org/10.1007/s00127-016-1208-5
https://doi.org/10.1007/s00127-016-1208-5
https://doi.org/10.1001/jamapsychiatry.2015.0584
https://doi.org/10.1001/jamapsychiatry.2015.0584
https://doi.org/10.1001/jamapsychiatry.2015.0584
https://doi.org/10.1001/jamapsychiatry.2015.0584
https://doi.org/10.1001/jamapsychiatry.2015.0584
https://doi.org/10.1001/jamapsychiatry.2015.2132
https://doi.org/10.1001/jamapsychiatry.2015.2132
https://doi.org/10.1001/jamapsychiatry.2015.2132
https://doi.org/10.1001/jamapsychiatry.2015.2132
https://doi.org/10.1177/1073191104269954
https://doi.org/10.1177/1073191104269954
https://doi.org/10.1037/a0019623
https://doi.org/10.1037/a0019623
https://doi.org/10.1002/jts.21732
https://doi.org/10.1002/jts.21732
https://doi.org/10.1002/jts.21732
https://doi.org/10.1002/jts.21732
https://doi.org/10.1080/20008198.2021.2001191
https://doi.org/10.1080/20008198.2021.2001191
https://doi.org/10.1080/20008198.2021.2001191
https://doi.org/10.1080/20008198.2021.2001191
https://doi.org/10.1080/20008198.2021.2001191
https://doi.org/10.1176/appi.ajp.22010071
https://doi.org/10.1176/appi.ajp.22010071
https://doi.org/10.1176/appi.ajp.22010071
https://doi.org/10.1176/appi.ajp.22010071
https://doi.org/10.1037/bul0000409
https://doi.org/10.1037/bul0000409
https://doi.org/10.1037/bul0000409
https://doi.org/10.1007/s00406-022-01495-5
https://doi.org/10.1007/s00406-022-01495-5
https://doi.org/10.1111/ajad.12534
https://doi.org/10.1111/ajad.12534
https://doi.org/10.1111/ajad.12534
https://doi.org/10.1111/ajad.12534
https://doi.org/10.1002/jts.22812
https://doi.org/10.1002/jts.22812
https://doi.org/10.1002/jts.22812
https://doi.org/10.1037/a0033888
https://doi.org/10.1037/a0033888
https://doi.org/10.1037/a0033888
https://doi.org/10.1002/da.22828
https://doi.org/10.1002/da.22828
https://doi.org/10.1002/da.22828
https://doi.org/10.1080/10550887.2014.909702
https://doi.org/10.1080/10550887.2014.909702
https://doi.org/10.1080/10550887.2014.909702
https://doi.org/10.1080/10550887.2014.909702
https://doi.org/10.1080/10550887.2014.909702

ed publishers.

d is not to be disseminated broadly.

ar technologies, are reserved.

g, and simil

All rights, including for text and data mining, Al training

in Psychol
use of the indi

hted by the Amer

]

This document is copy
This article is intended solely for the person

POSTTRAUMATIC STRESS AND SUBSTANCE USE TREATMENT 9

Lewinsohn, P. M., Rohde, P., & Brown, R. A. (1999). Level of current and
past adolescent cigarette smoking as predictors of future substance use
disorders in young adulthood. Addiction, 94(6), 913-921. https://doi.org/
10.1046/j.1360-0443.1999.94691313.x

Li, F., Morgan, K. L., & Zaslavsky, A. M. (2018). Balancing covariates via
propensity score weighting. Journal of the American Statistical Association,
113(521), 390-400. https://doi.org/10.1080/01621459.2016.1260466

Li, F., Zaslavsky, A. M., & Landrum, M. B. (2013). Propensity score
weighting with multilevel data. Statistics in Medicine, 32(19), 3373-3387.
https://doi.org/10.1002/sim.5786

Marrero, R. J., Fumero, A., de Miguel, A., & Peiate, W. (2020).
Psychological factors involved in psychopharmacological medication
adherence in mental health patients: A systematic review. Patient
Education and Counseling, 103(10),2116-2131. https://doi.org/10.1016/j
.pec.2020.04.030

McLellan, A. T., Kushner, H., Metzger, D., Peters, R., Smith, I., Grissom, G.,
Pettinati, H., & Argeriou, M. (1992). The fifth edition of the Addiction
Severity Index. Journal of Substance Abuse Treatment, 9, 199-213.
https://doi.org/10.1016/0740-5472(92)90062-S

Mills, K. L., Teesson, M., Ross, J., & Peters, L. (2006). Trauma, PTSD, and
substance use disorders: Findings from the Australian National Survey of
Mental Health and Well-Being. The American Journal of Psychiatry,
163(4), 652-658. https://doi.org/10.1176/ajp.2006.163.4.652

Moons, P. (2020). Propensity weighting: How to minimise comparative bias
in non-randomised studies? European Journal of Cardiovascular
Nursing, 19(1), 83-88. https://doi.org/10.1177/1474515119888972

Morgan-Lépez, A. A., McDaniel, H. L., Bradshaw, C. P., Saavedra, L. M.,
Lochman, J. E., Kaihoi, C. A., Powell, N. P., Qu, L., & Yaros, A. C.
(2022). Design and methodology for an integrative data analysis of coping
power: Direct and indirect effects on adolescent suicidality. Contemporary
Clinical Trials, 115, 106705. https://doi.org/10.1016/j.cct.2022.106705

National Academies of Sciences, Engineering, and Medicine. (2018). The
Veterans Health Administration’s Mental Health Services. In Evaluation
of the Department of Veterans Affairs Mental Health Services (pp. 27-43).
National Academies Press.

Nock, M. K., & Ferriter, C. (2005). Parent management of attendance and
adherence in child and adolescent therapy: A conceptual and empirical
review. Clinical Child and Family Psychology Review, 8(2), 149-166.
https://doi.org/10.1007/s10567-005-4753-0

Norman, S. B., Haller, M., Hamblen, J. L., Southwick, S. M., & Pietrzak,
R. H. (2018). The burden of co-occurring alcohol use disorder and PTSD
in U.S. Military veterans: Comorbidities, functioning, and suicidality.
Psychology of Addictive Behaviors, 32(2), 224-229. https://doi.org/10
.1037/adb0000348

Norman, S. B., Tate, S. R., Anderson, K. G., & Brown, S. A. (2007). Do
trauma history and PTSD symptoms influence addiction relapse context?
Drug and Alcohol Dependence, 90(1), 89-96. https://doi.org/10.1016/j
.drugalcdep.2007.03.002

Petrakis, I. L., Ralevski, E., Desai, N., Trevisan, L., Gueorguieva, R.,
Rounsaville, B., & Krystal, J. H. (2012). Noradrenergic vs serotonergic
antidepressant with or without naltrexone for veterans with PTSD and
comorbid alcohol dependence. Neuropsychopharmacology, 37(4), 996—
1004. https://doi.org/10.1038/npp.2011.283

Petrakis, I. L., & Simpson, T. L. (2017). Posttraumatic stress disorder and
alcohol use disorder: A critical review of pharmacologic treatments.
Alcohol: Clinical & Experimental Research, 41(2), 226-237. https://
doi.org/10.1111/acer.13297

Roberts, N. P., Lotzin, A., & Schifer, 1. (2022). A systematic review and
meta-analysis of psychological interventions for comorbid post-traumatic
stress disorder and substance use disorder. European Journal of
Psychotraumatology, 13(1), Article 2041831. https://doi.org/10.1080/
20008198.2022.2041831

Roberts, N. P., Roberts, P. A., Jones, N., & Bisson, J. 1. (2015).
Psychological interventions for post-traumatic stress disorder and

comorbid substance use disorder: A systematic review and meta-analysis.
Clinical Psychology Review, 38, 25-38. https://doi.org/10.1016/j.cpr
.2015.02.007

Rosenbaum, P. R., & Rubin, D. B. (1983). The central role of the propensity
score in observational studies for causal effects. Biometrika, 70(1), 41-55.
https://doi.org/10.1093/biomet/70.1.41

Rubin, D. B. (1976). Inference and missing data. Biometrika, 63(3), 581—
592. https://doi.org/10.1093/biomet/63.3.581

Saavedra, L. M., Morgan-Lépez, A. A., Hien, D. A., Lopez-Castro, T., Ruglass,
L. M,, Back, S. E., Fitzpatrick, S., Norman, S. B., Killeen, T. K., Ebrahimi,
C. T., Hamblen, J., & the CAST, the Consortium on Addictions, Stress and
Trauma. (2021). Evaluating treatments for posttraumatic stress disorder,
alcohol and other drug use disorders using meta-analysis of individual patient
data: Design and methodology of a virtual clinical trial. Contemporary
Clinical Trials, 107, Article 106479. https://doi.org/10.1016/.cct.2021
106479

Saavedra, L. M., Morgan-Lépez, A. A., West, S. G., Alegria, M., & Silverman,
W. K. (2023). Mitigating multiple sources of bias in a quasi-experimental
integrative data analysis: Does treating childhood anxiety prevent substance
use disorders in late adolescence/young adulthood? Prevention Science,
24(8), 1622-1635. https://doi.org/10.1007/s11121-022-01422-z

Simpson, T. L., Goldberg, S. B., Louden, D. K. N., Blakey, S. M., Hawn,
S.E., Lott, A., Browne, K. C., Lehavot, K., & Kaysen, D. (2021). Efficacy
and acceptability of interventions for co-occurring PTSD and SUD: A
meta-analysis. Journal of Anxiety Disorders, 84, Article 102490. https:/
doi.org/10.1016/j.janxdis.2021.102490

Simpson, T. L., Malte, C. A., Dietel, B., Tell, D., Pocock, 1., Lyons, R.,
Varon, D., Raskind, M., & Saxon, A.J. (2015). A pilot trial of prazosin, an
alpha-1 adrenergic antagonist, for comorbid alcohol dependence and
posttraumatic stress disorder. Alcohol: Clinical & Experimental Research,
39(5), 808-817. https://doi.org/10.1111/acer.12703

Simpson, T. L., Rise, P., Browne, K. C., Lehavot, K., & Kaysen, D. (2019).
Clinical presentations, social functioning, and treatment receipt among
individuals with comorbid life-time PTSD and alcohol use disorders
versus drug use disorders: Findings from NESARC-III. Addiction, 114(6),
983-993. https://doi.org/10.1111/add.14565

Sobell, L. C., & Sobell, M. B. (1992). Timeline follow-back. In R. Z. Litten
& J. P. Allan (Eds.), Measuring alcohol consumption (pp. 41-72).
Humana Press. https://doi.org/10.1007/978-1-4612-0357-5_3

Sofuoglu, M., Rosenheck, R., & Petrakis, 1. (2014). Pharmacological
treatment of comorbid PTSD and substance use disorder: Recent progress.
Addictive Behaviors, 39(2), 428-433. https://doi.org/10.1016/j.addbeh
.2013.08.014

Stappenbeck, C. A., Luterek, J. A., Kaysen, D., Rosenthal, C. F., Gurrad, B.,
& Simpson, T. L. (2015). A controlled examination of two coping skills
for daily alcohol use and PTSD symptom severity among dually diagnosed
individuals. Behaviour Research and Therapy, 66, 8—17. https://doi.org/
10.1016/j.brat.2014.12.013

Straud, C. L., Siev, J., Messer, S., & Zalta, A. K. (2019). Examining military
population and trauma type as moderators of treatment outcome for first-
line psychotherapies for PTSD: A meta-analysis. Journal of Anxiety
Disorders, 67, Article 102133. https://doi.org/10.1016/j.janxdis.2019
102133

Tanielian, T., Farris, C., Batka, C., Farmer, C. M., Robinson, E., Engel, C. C.,
Robbins, M. W., & Jaycox, L. H. (2014). Ready to serve: Community-
based provider capacity to deliver culturally competent, quality mental
health care to veterans and their families. RAND Corporation PP. https:/
doi.org/10.7249/RR806

Teeters, J. B., Lancaster, C. L., Brown, D. G., & Back, S. E. (2017).
Substance use disorders in military veterans: Prevalence and treatment
challenges. Substance Abuse and Rehabilitation, 8, 69-77. https://doi.org/
10.2147/SAR.S116720

Tiet, Q. Q., Davis, L., Rosen, C., Norman, S. B., Leyva, Y. E., & Duong, H.
(2024). Factors associated with increased substance use disorder care in


https://doi.org/10.1046/j.1360-0443.1999.94691313.x
https://doi.org/10.1046/j.1360-0443.1999.94691313.x
https://doi.org/10.1046/j.1360-0443.1999.94691313.x
https://doi.org/10.1046/j.1360-0443.1999.94691313.x
https://doi.org/10.1046/j.1360-0443.1999.94691313.x
https://doi.org/10.1046/j.1360-0443.1999.94691313.x
https://doi.org/10.1046/j.1360-0443.1999.94691313.x
https://doi.org/10.1080/01621459.2016.1260466
https://doi.org/10.1080/01621459.2016.1260466
https://doi.org/10.1080/01621459.2016.1260466
https://doi.org/10.1080/01621459.2016.1260466
https://doi.org/10.1002/sim.5786
https://doi.org/10.1002/sim.5786
https://doi.org/10.1002/sim.5786
https://doi.org/10.1016/j.pec.2020.04.030
https://doi.org/10.1016/j.pec.2020.04.030
https://doi.org/10.1016/j.pec.2020.04.030
https://doi.org/10.1016/j.pec.2020.04.030
https://doi.org/10.1016/j.pec.2020.04.030
https://doi.org/10.1016/j.pec.2020.04.030
https://doi.org/10.1016/0740-5472(92)90062-S
https://doi.org/10.1016/0740-5472(92)90062-S
https://doi.org/10.1176/ajp.2006.163.4.652
https://doi.org/10.1176/ajp.2006.163.4.652
https://doi.org/10.1176/ajp.2006.163.4.652
https://doi.org/10.1176/ajp.2006.163.4.652
https://doi.org/10.1176/ajp.2006.163.4.652
https://doi.org/10.1176/ajp.2006.163.4.652
https://doi.org/10.1177/1474515119888972
https://doi.org/10.1177/1474515119888972
https://doi.org/10.1016/j.cct.2022.106705
https://doi.org/10.1016/j.cct.2022.106705
https://doi.org/10.1016/j.cct.2022.106705
https://doi.org/10.1016/j.cct.2022.106705
https://doi.org/10.1016/j.cct.2022.106705
https://doi.org/10.1007/s10567-005-4753-0
https://doi.org/10.1007/s10567-005-4753-0
https://doi.org/10.1037/adb0000348
https://doi.org/10.1037/adb0000348
https://doi.org/10.1016/j.drugalcdep.2007.03.002
https://doi.org/10.1016/j.drugalcdep.2007.03.002
https://doi.org/10.1016/j.drugalcdep.2007.03.002
https://doi.org/10.1016/j.drugalcdep.2007.03.002
https://doi.org/10.1016/j.drugalcdep.2007.03.002
https://doi.org/10.1016/j.drugalcdep.2007.03.002
https://doi.org/10.1038/npp.2011.283
https://doi.org/10.1038/npp.2011.283
https://doi.org/10.1038/npp.2011.283
https://doi.org/10.1038/npp.2011.283
https://doi.org/10.1111/acer.13297
https://doi.org/10.1111/acer.13297
https://doi.org/10.1111/acer.13297
https://doi.org/10.1111/acer.13297
https://doi.org/10.1080/20008198.2022.2041831
https://doi.org/10.1080/20008198.2022.2041831
https://doi.org/10.1080/20008198.2022.2041831
https://doi.org/10.1080/20008198.2022.2041831
https://doi.org/10.1080/20008198.2022.2041831
https://doi.org/10.1016/j.cpr.2015.02.007
https://doi.org/10.1016/j.cpr.2015.02.007
https://doi.org/10.1016/j.cpr.2015.02.007
https://doi.org/10.1016/j.cpr.2015.02.007
https://doi.org/10.1016/j.cpr.2015.02.007
https://doi.org/10.1016/j.cpr.2015.02.007
https://doi.org/10.1093/biomet/70.1.41
https://doi.org/10.1093/biomet/70.1.41
https://doi.org/10.1093/biomet/70.1.41
https://doi.org/10.1093/biomet/70.1.41
https://doi.org/10.1093/biomet/63.3.581
https://doi.org/10.1093/biomet/63.3.581
https://doi.org/10.1093/biomet/63.3.581
https://doi.org/10.1093/biomet/63.3.581
https://doi.org/10.1016/j.cct.2021.106479
https://doi.org/10.1016/j.cct.2021.106479
https://doi.org/10.1016/j.cct.2021.106479
https://doi.org/10.1016/j.cct.2021.106479
https://doi.org/10.1016/j.cct.2021.106479
https://doi.org/10.1007/s11121-022-01422-z
https://doi.org/10.1007/s11121-022-01422-z
https://doi.org/10.1016/j.janxdis.2021.102490
https://doi.org/10.1016/j.janxdis.2021.102490
https://doi.org/10.1016/j.janxdis.2021.102490
https://doi.org/10.1016/j.janxdis.2021.102490
https://doi.org/10.1016/j.janxdis.2021.102490
https://doi.org/10.1016/j.janxdis.2021.102490
https://doi.org/10.1111/acer.12703
https://doi.org/10.1111/acer.12703
https://doi.org/10.1111/acer.12703
https://doi.org/10.1111/add.14565
https://doi.org/10.1111/add.14565
https://doi.org/10.1111/add.14565
https://doi.org/10.1007/978-1-4612-0357-5_3
https://doi.org/10.1007/978-1-4612-0357-5_3
https://doi.org/10.1016/j.addbeh.2013.08.014
https://doi.org/10.1016/j.addbeh.2013.08.014
https://doi.org/10.1016/j.addbeh.2013.08.014
https://doi.org/10.1016/j.addbeh.2013.08.014
https://doi.org/10.1016/j.addbeh.2013.08.014
https://doi.org/10.1016/j.addbeh.2013.08.014
https://doi.org/10.1016/j.brat.2014.12.013
https://doi.org/10.1016/j.brat.2014.12.013
https://doi.org/10.1016/j.brat.2014.12.013
https://doi.org/10.1016/j.brat.2014.12.013
https://doi.org/10.1016/j.brat.2014.12.013
https://doi.org/10.1016/j.brat.2014.12.013
https://doi.org/10.1016/j.brat.2014.12.013
https://doi.org/10.1016/j.janxdis.2019.102133
https://doi.org/10.1016/j.janxdis.2019.102133
https://doi.org/10.1016/j.janxdis.2019.102133
https://doi.org/10.1016/j.janxdis.2019.102133
https://doi.org/10.1016/j.janxdis.2019.102133
https://doi.org/10.7249/RR806
https://doi.org/10.7249/RR806
https://doi.org/10.7249/RR806
https://doi.org/10.2147/SAR.S116720
https://doi.org/10.2147/SAR.S116720
https://doi.org/10.2147/SAR.S116720
https://doi.org/10.2147/SAR.S116720

llied publishers.

and is not to be disseminated broadly.

g, and similar technologies, are reserved.

All rights, including for text and data mining, Al training

&

This document is copyrighted by the Amer
This article is intended solely for the personal use of the indi

10 BLAKEY ET AL.

VA PTSD specialty outpatient treatment. Journal of Dual Diagnosis,
20(3), 223-235. https://doi.org/10.1080/15504263.2024.2348105

U.S. Department of Veterans Affairs. (2022a). Department of Veterans
Affairs fiscal years 2022-28 strategic plan. https://www.va.gov/oei/docs/
va-strategic-plan-2022-2028.pdf

U.S. Department of Veterans Affairs. (2022b). VHA programs for veterans
with substance use disorders (VHA Directive 1160.04). https://www.va
.gov/vhapublications/ViewPublication.asp?pub_ID=10070

U.S. Department of Veterans Affairs & U.S. Department of Defense.
(2023). VA/DoD clinical practice guideline for the management of
posttraumatic stress disorder and acute stress disorder. U.S. Government
Printing Office.

van Buuren, S., & Groothuis-Oudshoorn, K. (2011). Mice: Multivariate
imputation by chained equations in R. Journal of Statistical Software,
45(3), 1-67. https://doi.org/10.18637/js5.v045.i03

Varker, T., Kartal, D., Watson, L., Freijah, 1., O’Donnell, M., Forbes, D.,
Phelps, A., Hopwood, M., McFarlane, A., Cooper, J., Wade, D., Bryant,
R., & Hinton, M. (2020). Defining response and nonresponse to post-
traumatic stress disorder treatments: A systematic review. Clinical
Psychology: Science and Practice, 27(4), Article e12355. https://doi.org/
10.1037/h0101781

Vest, B. M., Kulak, J., Hall, V. M., & Homish, G. G. (2018). Assessing
patients’ veteran status: Primary care providers’ knowledge, comfort, and
educational needs. Family Medicine, 50(6), 455-459. https://doi.org/10
.22454/FamMed.2018.795504

Vest, B. M., Kulak, J. A., & Homish, G. G. (2019). Caring for veterans in US
civilian primary care: Qualitative interviews with primary care providers.
Family Practice, 36(3), 343-350. https://doi.org/10.1093/fampra/cmy078

Watts, B. V., Schnurr, P. P., Mayo, L., Young-Xu, Y., Weeks, W. B., &
Friedman, M. J. (2013). Meta-analysis of the efficacy of treatments for
posttraumatic stress disorder. The Journal of Clinical Psychiatry, 74(6),
e541-550. https://doi.org/10.4088/JCP.12r08225

Weathers, F. W., Blake, D. D., Schnurr, P. P., Kaloupek, D. G., Marx, B. P.,
& Keane, T. M. (2013). The Life Events Checklist for DSM-5 (LEC-5).
https://www.ptsd.va.gov

Weiss, R. D. (2004). Adherence to pharmacotherapy in patients with alcohol
and opioid dependence. Addiction, 99(11), 1382—1392. https://doi.org/10
.1111/5.1360-0443.2004.00884.x

Zlotnick, C., Johnson, J., & Najavits, L. M. (2009). Randomized controlled
pilot study of cognitive-behavioral therapy in a sample of incarcerated
women with substance use disorder and PTSD. Behavior Therapy, 40(4),
325-336. https://doi.org/10.1016/j.beth.2008.09.004

Zlotnick, C., Najavits, L. M., Rohsenow, D. J., & Johnson, D. M. (2003). A
cognitive-behavioral treatment for incarcerated women with substance
abuse disorder and posttraumatic stress disorder: Findings from a pilot
study. Journal of Substance Abuse Treatment, 25(2), 99-105. https:/
doi.org/10.1016/S0740-5472(03)00106-5

Zurovac, J., Cook, T. D., Deke, J., Finucane, M. M., Chaplin, D.,
Coopersmith, J. S., Barna, M., & Vollmer Forrow, L. (2021). Absolute and
relative bia in eight common observational study designs: Evidence from a
meta-analysis. arXiv. https://doi.org/10.48550/arXiv.2111.06941

Received December 7, 2024
Revision received August 6, 2025
Accepted August 12, 2025 =


https://doi.org/10.1080/15504263.2024.2348105
https://doi.org/10.1080/15504263.2024.2348105
https://doi.org/10.1080/15504263.2024.2348105
https://doi.org/10.1080/15504263.2024.2348105
https://www.va.gov/oei/docs/va-strategic-plan-2022-2028.pdf
https://www.va.gov/oei/docs/va-strategic-plan-2022-2028.pdf
https://www.va.gov/oei/docs/va-strategic-plan-2022-2028.pdf
https://www.va.gov/oei/docs/va-strategic-plan-2022-2028.pdf
https://www.va.gov/oei/docs/va-strategic-plan-2022-2028.pdf
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=10070
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=10070
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=10070
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=10070
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.1037/h0101781
https://doi.org/10.1037/h0101781
https://doi.org/10.1037/h0101781
https://doi.org/10.22454/FamMed.2018.795504
https://doi.org/10.22454/FamMed.2018.795504
https://doi.org/10.22454/FamMed.2018.795504
https://doi.org/10.22454/FamMed.2018.795504
https://doi.org/10.1093/fampra/cmy078
https://doi.org/10.1093/fampra/cmy078
https://doi.org/10.4088/JCP.12r08225
https://doi.org/10.4088/JCP.12r08225
https://doi.org/10.4088/JCP.12r08225
https://www.ptsd.va.gov
https://www.ptsd.va.gov
https://www.ptsd.va.gov
https://www.ptsd.va.gov
https://doi.org/10.1111/j.1360-0443.2004.00884.x
https://doi.org/10.1111/j.1360-0443.2004.00884.x
https://doi.org/10.1111/j.1360-0443.2004.00884.x
https://doi.org/10.1111/j.1360-0443.2004.00884.x
https://doi.org/10.1111/j.1360-0443.2004.00884.x
https://doi.org/10.1111/j.1360-0443.2004.00884.x
https://doi.org/10.1016/j.beth.2008.09.004
https://doi.org/10.1016/j.beth.2008.09.004
https://doi.org/10.1016/j.beth.2008.09.004
https://doi.org/10.1016/j.beth.2008.09.004
https://doi.org/10.1016/j.beth.2008.09.004
https://doi.org/10.1016/j.beth.2008.09.004
https://doi.org/10.1016/S0740-5472(03)00106-5
https://doi.org/10.1016/S0740-5472(03)00106-5
https://doi.org/10.1016/S0740-5472(03)00106-5
https://doi.org/10.48550/arXiv.2111.06941
https://doi.org/10.48550/arXiv.2111.06941
https://doi.org/10.48550/arXiv.2111.06941
https://doi.org/10.48550/arXiv.2111.06941

